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Models of Local Exchange in Late 

Bronze Age Cyprus 

PRISCILLA SCHUSTER KESWANI 

P.O. Box 1011 
Apapa, Lagos, Nigeria 

During the Late Bronze Age in Cyprus, town centers and smaller sites with spe- 
cialized productive and political-religious functions arose in the context of inten- 
sified copper exploitation and increasing long distance trade. This article explores 
the problem of how those sites were integrated in terms of settlement hierarchies and 
local exchange networks. Models of islandwide political hierarchy and market-based 
exchange are problematic. Alternative models of regional polities organized along 
the lines of wealth and staple finance (cf., D'Altroy and Earle 1985) are proposed, 
and the test implications by which those constructs may be evaluated in future 
archaeological research are specified. 

hirty years ago, in a major review of known 
archaeological sites, Catling (1962) inferred 
a tripartite system of settlement and economy 

for the Late Bronze Age in Cyprus. The sys- 
tem comprised rural agricultural villages, copper- 
mining sites in the Troodos, and prosperous coastal 
towns engaged in metal working and trade with 
other civilizations of the Mediterranean. Subse- 
quent excavations and publications have greatly 
enhanced our knowledge of the metallurgical and 
other activities carried on in the major coastal 
towns: Enkomi (Dikaios 1969; 1971; Courtois 
1986), Pyla-Kokkinokremos (Karageorghis and De- 
mas 1984), Kition (Karageorghis and Demas 1985), 
Hala Sultan Tekke (Astrom 1986), Maroni-Vournes 
(Cadogan 1989), Kalavasos-Ayios Dhimitrios 
(South 1984; 1989a; 1989b), Kourion-Bamboula 
(Weinberg 1983), Kouklia (Maier and von Wart- 
burg 1985), Maa-Palaeokastro (Karageorghis and 
Demas 1988), and Toumba tou Skourou (Vermeule 
and Wolsky 1990) (fig. 1). However, very little ad- 
ditional information has been obtained about the ag- 
ricultural or mining villages-beyond the example 
of Apliki-Karamallos (Taylor 1952), already known 

by Catling-or the ways in which those sites were 

integrated in broader regional exchange systems. 
There is also the problem of how sites such as 
Athienou (Dothan and Ben-Tor 1983) and Myrtou- 
Pighades (Taylor 1957), commonly described as 
"rural sanctuaries," were linked to the coastal cen- 

ters and the surrounding countryside. To date prob- 
lem-oriented regional surveys have been undertaken 
in relatively few parts of the island, mainly along 
the south coast (Swiny 1981; Rupp et al. 1984; 
1986; Todd 1989), making the reconstruction of set- 
tlement hierarchies and exchange networks prob- 
lematic in the extreme. 

Given the limitations of the data, speculations 
concerning modes of regional integration, and in 
particular the mechanisms by which copper was 
acquired by coastal towns located anywhere from 8- 
40 km or further from the Troodos mines, might ini- 
tially seem futile. Although any number of models 
might be proposed, there is comparatively little evi- 
dence with which to test them. However, some mod- 
els appear more plausible than others on the basis of 
existing data and broader theoretical considerations. 
In this article I shall evaluate the applicability of 
certain general constructs of political-economic or- 
ganization to the case of Late Bronze Age Cyprus, 
suggest modifications of the more likely ones based 
on the peculiarities of the Cypriot case, and define 
the lines of evidence that will be useful in substan- 
tiating, refining, or rejecting those models. 

THE ISLAND-WIDE POLITY MODEL 

It is important to define at the outset the scale of 
the unit or units under study, or more specifically, 
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Fig. 1. Late Bronze Age sites in Cyprus. 

whether we should consider the island of Cyprus as 
a single, integrated political-economic system or as 
a congeries of regional entities. There is widespread 
consensus that Cyprus, or at least some portion of the 
island, can be identified with the kingdom of Ala- 
shiya, alluded to in Syro-Babylonian and Egyptian 
texts of the Middle and Late Bronze Age as an im- 

portant source of copper (Muhly 1972; Holmes 1971; 
1975; Georgiou 1979; Knapp 1979; 1985). Some 
scholars (e.g., Knapp 1988: 151-52; Muhly 1989: 
303) have suggested that for at least a time during the 
Late Bronze Age, there existed a unified, island-wide 
kingdom of Alashiya, perhaps founded and domi- 
nated by a paramount center at Enkomi, a site that 
rose to prominence early in the Late Cypriot period, 
well before the Late Cypriot IIC (13th century B.C.E.) 
florescence of most of the south coast towns. If that 
were the case, then it follows that the movement of 
copper from the mines to the coast might have been 
organized by the central political authority, e.g., En- 
komi, with the towns of the south coast serving as 
subordinate administrative and processing centers. 
Presumably they would have received copper ore or 
semiprocessed ore from the sources closest to each of 
them and then, after undertaking further refining and 
metal working activities, they would have sent some 

portion of the intermediate or finished products on to 
the paramount center as tribute. 

I argue here that the balance of current settle- 
ment and mortuary evidence weighs against the 
island-wide polity model for the following reasons: 

First, in a state with centrally-founded administra- 
tive centers, we might expect to find stylistic and 
functional consistencies in the public buildings of the 
various subordinate centers (cf., Johnson 1973; Keat- 
inge 1974; Wright and Johnson 1975); and they in 
turn would share important similarities with the 
official architecture of the paramount center, albeit 
on a less grandiose scale. Yet instead we find great 
diversity in the major public buildings at different 
sites, with Near Eastern-style temples at Kition; 
highly variable ashlar residences and administrative 
buildings at Hala Sultan Tekke, Kalavasos, Maroni, 
and Maa; and the pillared "Sanctuary of Aphrodite" 
at Kouklia. Likewise, none of the buildings appear to 
be minireplicas of public buildings found at Enkomi. 
Such variability may be better accounted for in terms 
of independent local developments than in terms of 
an externally imposed administrative and ideological 
order. 

Second, while it is apparent from the overall ar- 
ray of goods from ritual and mortuary contexts that 
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Late Cypriot town centers partook of a broadly 
shared complex of ideological and prestige sym- 
bolism (cf., Knapp 1986b; 1988; Keswani 1989b: 
608-13), there is nowhere any iconographic evi- 
dence of subordination to a common central au- 
thority. Nor is there evidence of a coherent, 
replicated complex of administrative technology 
(seals, written records) used to maintain links 
between the secondary and paramount centers. It 
appears that the Cypro-Minoan script was seldom 
employed for economic accounting or correspon- 
dence; and while it is not impossible that an island- 
wide polity could be integrated without the exten- 
sive use of written record-keeping systems, it is 
surprising nonetheless, especially since such sys- 
tems were widely used in neighboring states. 

Third, the estimated site areas for Enkomi 
(11 ha.), Kition (70 ha.) and Hala Sultan Tekke 
(27 ha.) (Swiny 1981: 78; Astr6m, Bailey, and 
Karageorghis 1972: fig. 12) do not support the no- 
tion of a hierarchy centered on Enkomi, while the 
comparatively late floruit of urbanism at the other 
sites, along with all of the preceding arguments, 
makes it difficult to assert that either was the actual 
paramount center. Stech (1982: 113) has also sug- 
gested that the somewhat erratic spacing of Late 
Cypriot centers, with some, such as Hala Sultan 
Tekke and Kition, located within a few kilometers 
of one another, argues against a centrally deter- 
mined settlement hierarchy. 

Fourth, in comparing the elite tomb assemblages 
of the various coastal centers, we find a wide geo- 
graphic distribution of the highest-order valuables 
such as gold signet rings and other very elaborate 
jewelry, carved "pictorial" ivories, and Mycenaean 
pictorial kraters (Keswani 1989a; 1989b: Tables 6.7, 
6.11, fig. 6.2), rather than a hierarchical distribution 
of symbols of authority with the most extraordinary 
status goods at a single site (cf. Peebles 1971). 
Moreover, distinctive stylistic and iconographic fea- 
tures of some of those goods suggest that they were 
independently acquired by local elites rather than 
centrally distributed from a common source. 

If, for the present, we reject the notion of a sin- 
gle, tightly integrated island-wide polity, we might 
choose to consider the aggregate of Late Cypriot 
settlements as being divided into a number of re- 
gional polities centered on the various coastal 
towns, with politically-organized exchange sys- 
tems, or as an even more fragmented assemblage of 
quasi-independent settlements linked by market- 
oriented exchange transactions. I shall discuss the 
second possibility first. 

THE MARKET MODEL 

Allusions to "private enterprise," "entrepre- 
neurs," the "profit motive," and market-determined 
"supply and demand" are pervasive in the Cypriot 
archaeological literature (Merrillees 1974; Muhly 
1982: 252; Stech 1982; Knapp 1986a; Muhly, Mad- 
din and Stech 1988: 288-89). The most clearly 
articulated statement of a market model is pre- 
sented by Stech, who writes: 

Miners and smelters sold their products to mer- 
chants, who were perhaps employees or members 
of religious organizations. The merchants brought 
the copper in various stages of processing to the 
cities, where it was sometimes processed more, 
refined, cast and sold. The ties between primary 
and secondary producers thus would have been 
economic, perhaps with elements of religious obli- 
gation as well. The king probably participated in 
the copper industry, and in other Cypriot commer- 
cial enterprises, through the collection of taxes and 
tribute in the form of copper (Stech 1982: 113). 

Stech (1982: 113) adduces the irregular geographi- 
cal distribution of the coastal "emporia" as evi- 
dence of a "free enterprise" system, as opposed to 
one of "political control." 

I will not quarrel with the probable existence of 
at least partially developed "market" economies in 
the Near Eastern societies with which Late Cypriot 
towns traded (cf. Larsen 1967; 1976; Veenhof 
1972), nor with the practice of enterpreneurial be- 
havior by certain individuals, elite or nonelite, in 
Cypriot communities. Foreign "merchants" may 
well have visited and resided in the coastal towns, 
and foreign "market" forces may have provided 
significant stimulus for the development of the 
Cypriot copper industry. It is doubtful, however, 
that market mechanisms were sufficiently well- 
developed within Cyprus during the second millen- 
nium B.C.E. to stimulate and sustain the logistically 
complicated and labor intensive extraction, trans- 
port, and processing of copper ores for either local 
or long distance trade. Market economies are de- 
fined by more than the mere presence of "supply 
and demand"; they involve competition between 
buyers and sellers that fixes the price of goods and 
has a feedback relationship between price fluc- 
tuations and productive output. Their operation is 
dependent upon networks of transport and commu- 
nication sufficiently developed to allow traders to 
profit from price fluctuations and to allow price fluc- 
tuations to influence production decisions. Their 
development further entails the commoditization 
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not only of goods but of labor and land, and the ac- 
cumulation of capital in private hands (cf. Polanyi 
1971[1957]; Humphreys 1969; Sahlins 1972). Con- 
sequently the rise of "markets" and "commercial 
development" tends to follow rather than to precip- 
itate or precede the emergence of complex societies 
(Brumfiel and Earle 1987: 1-2). 

To project the characteristics of a market econ- 
omy onto the reputedly "backward," agricultural, 
and only incipiently hierarchical communities (cf. 
Swiny 1989; Knapp 1990; Keswani unpublished) 
that preceded the towns of the Late Bronze Age in 

Cyprus is highly problematic. Knapp (1986a) has 

argued that the expansion of the copper industry 
during the Late Cypriot period must have been 
associated with the activities of political elites, 
whose emergence is reasonably well documented 
in the mortuary record (Keswani 1989a; 1989b). 
Most significantly, the earliest metallurgical instal- 
lations at Enkomi were located within what ap- 
pears to have been an official building complex, 
i.e., Dikaios' Level I (Late Cypriot I) "fortress" 
(Dikaios 1969: 16-24). The major copper work- 
shops of the succeeding Late Cypriot II and Late 

Cypriot III continue to be within or closely associ- 
ated with official or religious building complexes, 
not only at Enkomi but at Kition and Athienou as 
well. On the basis of present evidence, therefore, a 
model or models of politically-organized exchange 
appear more viable than the market model. 

REGIONAL POLITIES AND MODELS OF 

STAPLE AND WEALTH FINANCE 

Assuming that there were at least eight con- 
temporaneous or semicontemporaneous copper- 
producing polities, centered on the towns at Toumba 
tou Skourou, Enkomi, Kition, Hala Sultan Tekke, 
Maroni, Kalavasos, Kourion or Alassa, and Kou- 
klia,l the systems by which those polities acquired 
their copper from the Troodos mines remain to be 
defined. One possibility is that copper was mobi- 
lized as tribute by coercive or ideological sanctions 
from communities already based in the mining re- 
gions. The use of coercion is difficult to establish; 
but as Knapp (1986b; 1988) has discussed, ideology 
and the manipulation of "culturally significant sym- 
bols," asserting the sacred associations of copper in- 
gots, may well have played an important role in 
stimulating copper production and legitimizing offi- 
cial extractive demands. Alternatively or in addi- 

tion, metal supplies may have been acquired through 
the official establishment of camps and permanent 
settlements whose main purpose was the extraction 
and transshipment of copper. In either case, the min- 
ing, processing, and transport of copper ores, inter- 
mediate products, and metallic copper would have 
been a labor intensive process, drawing farmers away 
from ordinary subsistence pursuits and requiring 
official supervision and administration. Persons en- 
gaged in such activities would have required some 
sort of subsistence support or other remuneration. 

Two variant models of redistribution developed 
by D'Altroy and Earle (1985) may be relevant to 
Late Cypriot economic organization. The first is 
staple finance-in which mainly subsistence and 
utilitarian goods are collected as tribute, stored, and 
redistributed to members of the elite, officials, de- 
pendents, laborers, regional administrators, etc. The 
second is wealth finance-in which those personnel 
are remunerated instead with wealth objects or 
valuables that are prestigious, portable, and some- 
times convertible into other goods (see Brumfiel 
and Earle 1987 for several examples). The use of 
staple finance is strongly indicated at three impor- 
tant but very different sites in Cyprus-a town cen- 
ter, a mining settlement, and a so-called "rural 
sanctuary." 

The first example is the Late Cypriot IIC town of 
Kalavasos-Ayios Dhimitrios, excavated by the Bran- 
deis University expedition under the direction of 
I. Todd and A. Todd. The most outstanding archi- 
tectural complex found at the site is the ashlar 
Building X, the west side of which was devoted to 
a pillared storage hall 19.5 m long by 7.25 m wide, 
with approximately 50 massive pithoi of up to 2 m 
tall arranged in rows on stone blocks and in pits 
beneath the floor. Preliminary calculations put the 
total storage capacity of the pithos hall at approxi- 
mately 33,500 liters (South 1989a: 321) and of 
Building X overall (including the recently discov- 
ered "North Pithos magazine") at approximately 
50,000 liters (South 1989b). Recent gas chromato- 
graphic studies have identified the presence of mul- 
tiple methyl esters associated with olive oil in 15 of 
19 samples of pithoi from the pithos hall, suggest- 
ing that olive oil may have been the principal, if not 
the only, commodity stored there (Keswani 1992). 
Palaeoethnobotanical analyses of flotation samples 
from the pithos hall have isolated virtually no re- 
mains of cereal crops, although several olive and 
grape pits were found (Hansen 1989). Excavations 
in a building immediately west of Building X have 
revealed a large stone tank ca. 2 m long and 1.3 m 
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deep, which also contained traces of olive oil methyl 
esters; many carbonized olive pits were recovered 
from an area to the south. It appears that in addition 
to the metallurgical activities attested in other parts 
of the site (South 1984; 1989a: 320), the residents 
of Ayios Dhimitrios were involved to a significant 
degree in processing and storing olive oil. 

If we were to make the conservative assumption 
that only half of the pithos hall storage jars actu- 

ally were used for olive oil storage, their capacity 
would have been sufficient to meet the needs of 

roughly 500 adults over a two-year period of alter- 

nating good and bad harvests, allowing 15 liters of 
oil per person per annum.2 If all of the pithos hall 

pithoi contained oil, then the oil requirements of 
over 1000 people could have been supported. Eth- 

nographically based population estimates for an 11 
ha. settlement such as Ayios Dhimitrios range be- 
tween 750 and 1250 persons;3 informal calcula- 
tions based on architectural density and building 
size by the excavator (South 1989b) yield a maxi- 
mum figure of 1500. Pending completion and 

publication of the Vasilikos Valley survey, it is 
difficult to estimate the number and size of con- 

temporaneous settlements in Ayios Dhimitrios' 
hinterland; but thus far Ayios Dhimitrios appears 
to have been the principal focus of Late Cypriot IIC 
occupation in the valley. It seems possible, there- 
fore, that a very large proportion of the local 

population, not merely the elite, could have been 

provisioned with oil from the Building X storage 
hall, perhaps in return for labor devoted to the 

mining and processing of copper from the mines 

approximately 8 km north. 
Another site with substantial storage facilities is 

the small (ca. 3-5 ha.) mining settlement at Apliki- 
Karamallos (see Taylor 1952: fig. 2), a site that 

may have been within the domain of Toumba tou 
Skourou or some other as yet unknown north coast 

polity. Excavations by Taylor in Area A revealed a 

single, well-constructed building of eight rooms ar- 

ranged in an L-shaped plan, with substantial rubble 
and mudbrick walls 75 cm thick, and floors of hard 

gypsum plaster. The building yielded considerable 
evidence of metallurgical activity, including sev- 
eral tuyere and crucible fragments and a sackful of 
slag (see Muhly 1989). The building was also 

equipped with an impressive storeroom that may 
originally have contained up to 15 large pithoi set 
on limestone blocks on the floor. The six found in 
situ were estimated to measure ca. 1.5 m in height 
and 1.0 m in width, dimensions that, by analogy 
with Kalavasos pithoi, suggest a capacity of over 

500 liters each. Depending on the size of the other 
displaced jars, this room alone may have had a 
storage capacity of up to 7500 liters. We have no 
way of knowing precisely what the jars contained, 
but their volume almost certainly exceeded the 
subsistence requirements of House A's occupants. 

The three houses investigated in Area B were 
relatively less substantial in construction and 
lacked evidence for either major storage facilities 
or intensive metallurgical activity. They were also 
devoid of any valuables comparable to the gold 
earring, Mycenaean granary style krater, ivory cyl- 
inder, and steatite cylinder seal associated with 
House A (Taylor 1952: 133-43). It might be sug- 
gested, therefore, that House A represents an 
official residence and workplace from which the 
local mining and primary processing of copper 
were controlled, and from which subsistence com- 
modities were redistributed to other residents. Ac- 
cording to Helbaek (1962), the complex of plant 
remains recovered from the site-including hulled 
six-row barley, bread wheat, horsebean, lentil, 
grapevine, olive, and coriander-could not have 
been grown on the rocky slopes adjacent to the 
settlement. The settlement's provisions, therefore, 
must have been supplied from outside. 

Evidence for both metallurgical activity and 
storage was also encountered at the very small 
(2500 m2) inland site of Athienou, excavated by 
the Hebrew University expedition (Dothan and 
Ben-Tor 1983). This site could have served as an 
intermediary between mining districts such as 
Troulli or Sha (located 8 and 20 km away, respec- 
tively) and one or more primary coastal centers to 
the east-southeast such as Enkomi, Kition, or Hala 
Sultan Tekke. The principal architectural complex 
at Athienou appears to have been a poorly pre- 
served Late Cypriot sanctuary, from in and around 
which approximately 10,000 whole or fragmentary 
votive vessels were recovered along with a variety 
of valuables including a crudely carved ivory con- 
ical rhyton, cylinder seals, an Egyptian scarab, and 
a bronze ring inscribed with the hieroglyph of Ptah 
(Dothan and Ben-Tor 1983: 14-20, 118-25). Ap- 
proximately a half-ton of copper ore and processed 
nodules were also found (Dothan and Ben-Tor 
1983: 140), but no crucibles or tuyeres were iden- 
tified. Maddin, Muhly, and Wheeler (1983) have 
thus suggested that the roasting and smelting of the 
ores took place at the mines. The extracted metal 
and roasted ore nodules retaining prills of metallic 

copper would then have been sent to Athienou for 
further processing, after which the copper would 
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Fig. 2. Exchange in territorially extensive systems or polities in which the primary center was far from the copper source. 

have been transshipped to a coastal center, with the 
discarded nodules accumulating at Athienou. 

Remains of 11 very large smashed and severely 
burned pithoi thought to have contained olive oil 
were found on plastered platforms northeast of the 
sanctuary in Stratum II, dated to Late Cypriot III. 
Assuming that those "very large" pithoi ranged in 
volume between 500 and 1000 liters, the amount of 
olive oil (if this was, in fact, the commodity 
stored) would have totaled between 5500 and 
11,000 liters, or enough to support 180-365 adults 
for two years on a generous ration of 15 liters per 
year. One wonders if this fairly substantial store 
was used to supply not only the officials and de- 

pendents of the sanctuary but also the full- or part- 
time miners who may have been drawn from the 
surrounding rural population. 

In light of the evidence for supra-household 
level storage at the sites of Kalavasos, Apliki, and 
Athienou, it is somewhat surprising that no evi- 
dence for such facilities has been encountered to 
date at major coastal centers such as Hala Sultan 
Tekke, Kition, and Enkomi. At the very large sites 
of Tekke and Kition, the lack of evidence might be 
attributable to limitations of sampling to date. But 
at the smaller (ca. 11 ha.) site of Enkomi, which 
has been very extensively investigated over the 
past century, the absence of major storage com- 
plexes in any of the numerous buildings that may 
be described as elite, official, or religious, may in- 
dicate that staple finance was not an important fea- 
ture of the town's internal organization. 

There are a number of possible and perhaps 
overlapping explanations for this. One reason may 
have been that the court and temple institutions 
that developed at Enkomi were much smaller than 
their counterparts in the Aegean and Near Eastern 

states, with significantly fewer dependents and 
functionaries requiring subsistence rations. Sec- 
ond, for all its importance, Enkomi was a fairly 
small town; its area was comparable to Kalavasos, 
with perhaps a slightly higher population. The sub- 
sistence needs of the entire community may have 
fallen easily within the carrying capacity of the 
site's catchment area, and most of the kin groups in 
residence at the site may have supported them- 
selves from their own agricultural lands. Finally, 
elite groups based at Enkomi may have used alter- 
native modes of "finance" to acquire their copper 
supplies from distant settlements and to secure the 
necessary labor for the local copper industry. 

I propose that there existed a rather complex 
web of tributary and exchange relations linking 
coastal centers, inland centers, mining and agricul- 
tural villages during the Late Cypriot period (fig. 
2). In geographically extensive systems such as 
those dominated by Enkomi, Toumba tou Skourou, 
Kition, Hala Sultan Tekke, Kourion, and possibly 
Kouklia, I envision a network in which lower-order 
exotic goods, ceremonial paraphernalia, finished 
metal items, and possibly other urban workshop 
products such as ceramics were redistributed within 
the primary center and passed on to inland centers. 
The inland centers would have been responsible for 
shipping various forms of semiprocessed copper 
(primary smelting products such as roasted ores or 
enriched "furnace conglomerate," extracted metal- 
lic copper in prills or other forms, possibly also 
some raw ores [Muhly 1989: 302-4]) to the coast. 
Many of those inland centers may have been fo- 
cused on "sanctuaries," as appears to have been the 
case at Athienou, Alassa, and Myrtou-Pighades,4 
their authorities deriving a strong measure of status 
and ideological legitimization through the display 

? A 
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of ceremonial and prestige goods from the coast. 
The dominant exchange principle linking the 
coastal and inland centers was thus that of "wealth 
finance" with a very prominent ideological compo- 
nent. Where the distances between primary and sec- 
ondary centers were great, wealth finance may have 
been more practical than staple finance because of 
the lower energy expenditure required to transport 
such goods. Whether the inland centers were 
directly controlled or administered by personnel 
from the coast, or by local elites bound to their 
coastal counterparts by alliances or tributary rela- 
tions, is an interesting but unresolved question. We 
may conceive of their relationships as hierarchical 
nonetheless when we consider the quantity and 
value of copper being shipped to the coast versus 
the limited quantity and value of incoming prestige 
goods and sacred paraphernalia at inland sites in 
comparison to coastal assemblages (cf. Keswani 
1989b: Table 6.13, fig. 6.2). 

In their own local contexts, the inland centers 
would have served not only as transshipment points 
for semiprocessed copper but also as the foci for 
the collection of agricultural "tribute," some of 
which was used to support the resident elite and 
sanctuary dependents; some to support the miners 
who were either directly overseen by the authori- 
ties of the inland centers, or by local representa- 
tives based in complexes like House A at Apliki. 
Relations between the inland centers and outlying 
mining and agricultural villages would thus have 
been characterized by the principle of "staple 
finance," in part from the exigencies of supporting 
settlements in agriculturally inhospitable mining 
districts, in part because of the relatively small 
quantity of exotic prestige goods available for fur- 
ther redistribution. The presence of a sanctuary at 
the inland center would have provided an ideologi- 
cal basis for the necessary mobilization of agricul- 
tural tribute and "industrial" labor. 

This model requires modification in the case of 
polities such as Kalavasos where the primary center 
was in fairly close proximity to the mines (fig. 3). 
There the local elite may have been able to super- 
vise the extraction and processing of copper with- 
out recourse to a tiered system of intermediaries, 
subsidiary administrative centers, and points of 
transshipment upon which other coastal centers 
would have depended. The concentration of popu- 
lation within a small area, perhaps predominantly at 
a single site, would have rendered the practice of 
staple finance logistically feasible. Similar arrange- 
ments may have prevailed at Maroni, where some- 

COPPER MINING 
SETTLEMENT 

A 

0o 
A. 3 

AGRICULTURAL VILLAGES 

0 

PR I MARY COASTAL 

CENTER 

Fig. 3. Exchange in polities where the primary center was 
near the copper source. 

what smaller scale storage facilities and evidence 
for olive-processing have also been discovered (Ca- 
dogan 1989). 

TEST IMPLICATIONS AND DIRECTIONS 

FOR FUTURE RESEARCH 

The constructs of exchange proposed in this ar- 
ticle are not meant to be the final explanation of Late 
Cypriot politico-economic organization. Rather, 
they are models that may be expanded, modified, or 
ultimately rejected in future research, based on the 
extent to which their test expectations are satisfied 
by empirical evidence. The test implications may be 
summarized as follows: 

* In the hinterlands of the major copper- 
producing centers there should be evidence 
for a hierarchy of sites in which the number 
and location of secondary centers (sanctuary 
sites) and other way stations is at least partly 
determined by movement minimization con- 
siderations with respect to the transport of 
copper. The location of "sanctuary" sites 
may also be affected by the accessibility of 
local agricultural resources and distances to 
local villages. 

* The types and quantities of smelting by- 
products found at the secondary centers may 
be affected by the distance between the sec- 
ondary center and the copper source (see n. 4). 

* The secondary (or in some cases primary) 
centers located in closest proximity to the 
mines may have evidence for significant 
supra-household level storage capacity. 
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* Secondary centers will be characterized by 
the presence of evidence for ceremonial or 

religious activity, with ritual complexes and 

paraphernalia that may be similar to but 
would not surpass in scale or quality those 
found at the associated primary centers. 

* The quantity and quality of exotic goods and 
other valuables recovered will diminish rela- 
tive to a site's position in the settlement hier- 
archy, with the highest concentrations and 
most elaborate arrays found at the primary 
centers. 

* Finished metal items such as bronze tools, 
weapons, bowls, etc., as well as certain types 
of ceramics which, by their relative concen- 
tration or direct evidence of production may 
be considered the output of coastal centers, 
may also be found in secondary centers and 
other dependent villages. 

* Mining settlements will have some artifactual 
or architectural evidence for an elite/official 
presence and for the storage of provisions for 
miners, smelters, and their official supervisors. 

The evaluation of these predictions will depend 
upon the data collected in regional surveys such as 
the one being undertaken by Knapp (1992) in the 
northern Troodos foothills and upon the excavation 
of sites of variable function and hierarchical posi- 
tion, including small village or habitation sites that 
some archaeologists have traditionally dismissed as 
insignificant. The investigation of nonurban, non- 
ceremonial agricultural and mining sites may prove 
essential to elucidating the flow of valuables, sub- 
sistence goods, and copper between settlements. 

Given the significant contrasts evident even 
now between the systems exemplified by Kala- 
vasos and Enkomi, it will not be surprising if we 
discover further organizational variability in other 
polities that have yet to be so extensively investi- 
gated. The value of setting up idealized models 
such as those discussed here lies in the framework 
they provide for evaluating the implications of new 
data as they are collected and for defining the lines 
of evidence we need to pursue in interpreting the 
organization of local and regional exchange sys- 
tems in the future. 
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NOTES 

1 
Possibly Pyla-Kokkinokremos and Maa-Palaeokastro 

should also be included here, but interpretations of their 
function vary. Karageorghis (1984: 22) has interpreted 
them as settlements founded by invading "Peoples of the 
Sea," while Muhly (1984: 51) suggests they may have 
been established (presumably by other centers) as out- 
posts against such invaders. The interpretation of the as 
yet unpublished northern site of Phlamoudhi-Melissa 
(Karageorghis 1974: 864-65), where the Columbia Uni- 
versity expedition discovered an ashlar building and the 
remains of 20 large pithoi, is also problematic; its ex- 
treme distance from the copper mines makes it seem an 
unlikely "copper-producing" polity. 

2Gauging per capita olive oil consumption in ancient 
Cyprus is at best a guessing game. Ethnographic research 
by Forbes and Foxhall (1978) in moder Methana, 
Greece, indicated that local residents attempt to store 50 

liters per person per year or 100 liters per person for two 
years; but the authors note that the villagers tend to over- 
estimate their needs. This figure seems too high consid- 
ering the more primitive processing technologies of the 
Bronze Age; Runnels and Hansen (1986), moreover, sug- 
gest that lower yielding wild olives may have been ex- 
ploited along with domesticated olives even in the Late 
Bronze Age. Van Effenterre (1980) and DeWolf, Postal, 
and Van Effenterre (1963) use a much lower figure of 15 
liters per person per year based on a 19th century ethno- 
graphic study of Crete; this seems more reasonable, per- 
haps even an overestimate. Gelb (1965) calculated the 
yearly ration of oil to semifree workers of ED IIIA-Ur III 
Mesopotamia at four quarts per adult. 

3These estimates are based on formulas developed by 
Carothers and McDonald (1979) for Messenia, Greece, 
and by Schacht (1981) for towns in southwestern Iran. 
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4Hadjisavvas (1989) interprets Alassa-Pano Mandi- 
laris as a probable sanctuary site; numerous terracotta 
bull figurines and a miniature "votive" ingot are among 
the finds that support his reconstruction. Evidence for 
some small-scale primary smelting and other secondary 
refining activities was found in several areas. Ash- 
lar blocks suggesting an official building, a possible 
fragment of a stone altar, and sherds of large storage 
vessels were observed at the nearby locality of Alassa- 
Paliotaverna. Alassa may have functioned as an inter- 

mediary between Kourion and the copper mines at Ayios 
Mamas, Yerasa, and perhaps even Pefkos northeast of 
Limassol (Hadjisavvas 1989: 40). 

The well-known sanctuary site at Myrtou-Pighades 
(Taylor 1957) may have served as a secondary or tertiary 
transshipment center between the Troodos and some un- 

identified north coast center; finds of slag and lumps of 
fused copper were recovered from one of the rooms 
within the sanctuary complex and Muhly (1989: 302) 
notes the presence of furnace conglomerate which may 
have been shipped from a primary smelting center near 
the mines. The absence at both sites of extensive depos- 
its of ore nodules such as those found at Athienou may 
reflect their positions farther "down-the-line" from the 
mines. 

The "open-air" sanctuary at Ayios Iakovos-Dhima 
(Gjerstad et al. 1934: 356-61) yielded no evidence for 
metallurgical activity, which is not surprising consider- 
ing its location on the southeastern side of the Kyrenia 
range, very far from the copper mines of the Troodos. 
That should serve as a reminder that not all Late Cypriot 
sites were necessarily implicated in the copper trade. 
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