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Chapter 10
Emerging Economic Complexity in the
Aegean and Western Anatolia during Earlier
Third Millennium BC
Lorenz Rahmstorf

Introduction

Sealing and weighing were highly relevant economic procedures during the Bronze
Age. The history of seal-use started already in the Early Pottery Neolithic (Pre-Halaf
Neolithic) during the late seventh millennium BC in the Near East (Duistermaat 2010),
while the first firm archaeological evidence for weighing is to be connected with
the very beginning of the Bronze Age in Mesopotamia (e.g. Speiser 1935: 89–96, pl.
XLII, 15, XLIII, a) and Egypt (e.g. von der Way 1997: 153, 162–163, 204, pl 70, 9; XXII,
8; Mollat 2007: 2046 Abb. 1) around 3000 BC or very early in the third millennium
BC. We will focus here on the Early Bronze Age (EBA) Aegean and western inland
Anatolia approximately as far east as the course of the Kızılırmak/Halys River,
especially in the earlier part of the period between c. 3000–2500 BC. Sealing is directly
connected with the concept of property, and its protection and management, and the
documentation of authenticity of products or (later) of written documents. The first
Neolithic seals in Syria were probably used only to protect private property against
tampering (Duistermaat 2010; Duistermaat 2012), whereas the later Copper Age seals
from the Near East were part of administrative control systems, for example welldocumented examples at Değirmentepe near Malatya in eastern Anatolia during the
late Obeid period in the 5th millennium BC (Esin 1994), nearby Arslantepe during
the later 4th millennium (Fiandra et al. 2007) or near contemporary Tepe Gaura in
northern Mesopotamia (Rothman 2007). The chronological and spatial diversity of the
development of sealing and weighing nonetheless contains an element of commonality
in terms of conception and practice, and so present very useful criteria for measuring
the scales and modes of interaction that this volume seeks to address.
Weighing determines socially and economically negotiated value and is applied
in the production and exchange of objects which eventually became commodities.
The appearances of both practices were indeed very large conceptual steps in human
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social development. In regard to weighing, one has first to formulate a notion of
measure and of a unit of measure. Considering the high degree of abstraction needed
(Morley and Renfrew 2011: 3) and some mathematical knowledge (of multiples and
fractions) it is may not be so surprising that it first occurred during the flourishing
of the first civilisations in Mesopotamia and Egypt. For these reasons it is of primary
importance to consider when such notions came to be materialised for the first time,
especially outside the realm of the Euphratus/Tigris and the Nile. The identification
of both practices – sealing and weighing – depends on the definition of clear
archaeological evidence.
In this chapter, I will discuss the earliest appearance of seal- and weight-use in the
Aegean and Western Anatolia. Archaeological investigations of early seal and weight
use are still few in number for the Aegean, and even less are available for Anatolia. For
example, recent overviews of the prehistory of Anatolia (Sagona and Zimansky 2009;
Düring 2011) did not mention their relevance for understanding the EBA. Sealing and
weighing are considered here as signs of emerging economic complexity. Of course
these are not the only strategies that might lead to an increase in the complexity of
economic and social practices, but I will limit myself to an assessment of impact of
these two practices in this study. The term (cultural) ‘complexity’ is very popular in
the archaeological literature, although it is rarely precisely explained what is meant by
this. Morris (2009: 519) has proposed a minimal definition of cultural complexity being
’the scale of practices (settlement, energy capture, monument-building, inequality
and heterogeneity, and communication) characterizing societies’. However, in Morris’
all-embracing definition of 12 forms of cultural complexity (Morris 2009: tab 2.1)
neither administrative devices (sealing) nor metrology (weighing) surface directly
as expressions. However, one could allocate both very broadly under the heading of
communication in his definition as both are expressing an agreed concept between
parties. As both practices are sophisticated phenomena in my understanding, they
demonstrate an important structural component in non-literate societies especially.
In the following discussion, I will trace the early history of the use of sealing in the
Aegean and Western Anatolia and this will be followed by a similar analysis of weights.
The intention of this undertaking is:
1. to demonstrate that we have archaeological evidence of seal use in the first half of
the third millennium through a small number of seal impressions on clay lumps
which were intended to seal something, probably in a similar way as we know
occurred at sites such as Lerna in the second half of the third millennium BC;
2. to use this and the increasing evidence of the later third millennium to argue
that seal use became an important part of the economic organisation of the EBA
societies in the Aegean;
3. to establish that the first evidence for the use of weights started during this same
broad period of time in the earlier third millennium BC;
4. to emphasise the fact that both economic strategies are frequently found together
at EBA settlements.
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Sealings

The term seal impressions or sealings, also called cretulae (Fiandra and Frangipane
2004), the apparent Latin expression for them, is applied here for any intentional
impressions made on clay covering a container (such as a vessel, a box or a chest) or
the knob of a door. I do not consider direct impressions on artefacts, for example on
pottery, as sealings and will exclude those from the discussion here. Seal impressions
on breakable unburned clay inform us that an object, a seal, was utilised to impress
them. Sometimes ‘decorative stamps’ or ‘pintaderas’ known from the Neolithic and
Copper Age in Europe, especially from South East Europe (including Greece), are
also called seals. However, there is no evidence that clearly demonstrates that these
were used to function as seals. Despite the many burnt layers where accidental or
intentional firing could have baked any potential sealings in the tell settlements of
the Carpathian Bassin, the Balkans and the Aegean, there are simply no sealings form
these periods. It seems that these ‘decorative stamps’ were not meant to be impressed
on clay as they are simply do not work well as such a tool (Krzyszkowska 2005: 33).
The situation was to change dramatically during the subsequent EBA in the Aegean
and Western Anatolia, when we know of about 25 sites with sealings (Figure 10.1).
Yet, it should be remembered that sealings normally survive deposition during site
formation processes only when they were (accidentally) baked.

Lemnos and Cyclades

Finds in recent years have demonstrated that there is reliable evidence for seal use
in EBA communities before the beginning of Lerna IIIC or Lefkandi I-Kastri horizon
that began as early as the 26th/25th centuries BC in the EBA II in the Aegean (Maran
1998: pl. 80; Manning 2010: 21, Tab.2.2.). The earliest site with such evidence is Myrina
on Lemnos (Archontidou-Agyri and Kokkinoforou 2004a; Archontidou-Agyri and
Kokkinoforou 2004b). The architecture of the first phase (Blue Period) of Myrina has
been called monumental due to the size of one megaroid building and due to the size
of the building material used (Achilara 1997: 310). In the Kasoli plot, a fragment of a
sealing (Figure 10.2.1a-b) was found in a storage room of a house which is dated as
being contemporary to an early phase of the Blue Period of the Poliochni sequence
(Achilara 1997: 301, fig. 3, 3; CMS V Suppl. 3, 1: 333, 335, no. 210). While only a few
vessels from this context have been published so far, the assignment of the pottery
to this phase by the excavators appears reasonable (compare also Traverso 1997). The
earlier part of the Blue Period is dated to c. 2950–2850 BC (Kouka 2002: tab. 1). The
fragment from the Kasoli plot appears to have been directly placed on the corner of
the sealed object. An imprint of fabric might be visible on the backside but this was
largely covered by a very hard green substance, as it was described (L. Achilara in CMS
V Suppl. 3: 337). Unfortunately, no image of this side is presented in the publication.
The find from the Kasoli plot is of particular importance as it proves the knowledge
of seal-use already in the early third millennium BC, a few hundred years before
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Figure 10.1: Distribution map of sealings in the Aegean from third millennium BC contexts.

most other Aegean sites with sealings can be dated. A second sealing from Myrina
(Figure 10.2.2) with cord impressions on the back surface came to light in a later
context dating to Poliochni Red or the transition from Poliochni Green to Poliochni
Red (Dova 2003: 114; CMS V Suppl. 3, 1: 333–334, no. 209). This could be roughly placed
around 2500 BC. According to I. Pini the impressions on the back side point to the
use of a bag-like container, probably made of leather. These finds from Myrina are
most important as they demonstrate with hard evidence the long assumed seal-use
in the Northeast Aegean during the EBA.
Until recently it was speculated whether seal impressions were used only for
decorative purposes on pottery and hearth structures in the Cyclades (Pullen 1994: 51).
With the change of focus to including settlement archaeology (as well as cemeteries)
in the Cyclades, it is becoming evident that seal use was also widespread in the islands,
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Figure 10.2: Sealings (drawing/picture of the impression and the backside of the sealing) and a seal
from the Early Bronze Age Aegean: 1–2 Myrina; 3 Aghia Irini; 4 Zas-Cave; 5 Mochlos; 6 Corinth;
7 Leondari/Provatsa; 8 Akovitika; 9 Tiryns; 10 Aplomata. (1 and 5 from CMS VS.3; 2 from Dova 2003;
3 from Wilson 1999; 6 and 8 from CMS VS.1A; 7 and 9 from CMS VS.1B. objects not to scale).

even though only a handful of sealings are as yet known and come from just three sites.
These include sealings from Aghia Irini on Kea (Figure 10.2.3; Caskey 1964: 319–320, pl.
48, j; Wilson 1999: 166, pl. 102, SF-409), the Zas-Cave on Naxos (Figure 10.2.4a-b; Zachos
and Dousoungli 2008: 90–91, fig. 10.10.a) and Markiani on Amorgos (Angelopoulou
2006: 221–222, fig. 8.25: 069, 847, 1802/032; CMS V Suppl. 3: no. 46–47). One sealing
from Markiani (Angelopoulou 2006: 221–222, fig. 8.25: 847) was found in the ‘fissure’
of Trench 1,1 (Marangou et al. 2006: 61, Tab 4.4) and belongs to the Markiani phase III
which is dated to the earlier part of EC II between 2800–2500 BC (Renfrew et al. 2006:
79, fig. 5.6.). Unfortunately, the fragment with a hardly discernible motif is very worn
and probably therefore its back side was not depicted. There are also a few sealings
(Angelopoulou 2006: 221–222, fig. 8.25: 069, 1802/032) from Markiani phase IV which
is contemporary with the Lefkandi I-Kastri horizon (c. 2500–2200 BC). The sealing
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from the Markiani phase III context demonstrates that the use of seals was known
in the Cyclades already c. 2800–2500 BC. The dating evidence obtained from a series
of new C14-dates from Markiani is in this instance of special importance as it brings
the discussion about the chronological placement of the Lefkandi I-Kastri assemblage
within the EBA Aegean finally to an end. Recently published radiocarbon dates from
Markiani (Renfrew et al. 2006) clearly suggest that it began during the middle of the
third millennium, around 2500 BC, as J. Maran, S. Manning and E. Christmann had
argued during the mid-1990s in their assessment of EBA Aegean chronology (Maran
1998: 154, Taf. 80 with further references).

Prepalatial Crete

The number of EBA sites in Crete from which sealings have been recovered has
risen considerably since the early 1990s. In the decades before only a few sites with
sealings like Mochlos (Figure 10.2.5) were known. In addition to the sites mentioned
by I. Schoep and C. Knappett (2004: 26), we can add now recently published material
from Knossos (Wilson 2010: 149, fig. 36–37; Hood and Cadogan 2011: 234–235, fig. 9,
3), Archanes (CMS II, 6: no. 151, dated to MM IA) and Ellenes Amariou (Relaki 2009:
365–366, tab. 1). Still it seems that the EM IIA dating of two sealings from the West
Court House at Knossos (CMS II, 8: 758–759, Add. 1–2) remains problematic. D. Wilson
(2010: 149) suggests that “a very small amount of later MM pottery (c. 3% of the total
by weight) found in this deposit, however, leaves open the possibility of a MM date
for one or both of these examples. I. Pini (2002: 5) would date both, but especially the
second sealing (CMS II, 8, 2: Add. 2) to MM II on stylistic grounds. Indeed, the motif
of the seal images would seem strange within the known repertoire of imagery used
in EBA II Crete. Against this position, P. Tomkins and I. Schoep have recently argued
that “restudy of context and associated pottery argues in favor of the original EM IIA
date” (Tomkins and Schoep 2010: 71). I would add that it should be not surprising to
have sealings in EM IIA, considering the early examples from Myrina and Markiani.
It is not possible to date other sites with sealings in Crete more precisely than within
EM II (Myrtos, Malia, Ellenes Amariou?), and others must be dated to EM II/III (Chania,
Trypiti), EM III or EM II-MM I (Chamalevri, Psathi, Knossos, Archanes, Palikastro, see
Pini 1990; Vlasaki-Andreaki and Hallagher 1995; Schoep 2004; Relaki 2009). Yet there
are only a little over a dozen sealings known from the whole EM I-MM IA-period.
There is variation in the types of sealings, most are direct objects sealings but there
is also a probable nodulus from Mallia.

The southern Greek mainland

So far there there are no sealings known from the mainland from contexts of EH IIA
(= Lerna A and B) or even EH I date, but from contexts contemporary with later EH II
phase (= Lerna C and D), the situation changes drastically. In all cases from the Aegean
islands and Crete, sealings are either single finds or were found with very few other
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examples in the same assemblage or at other find spots at the same sites (Figure 10.3).
It is only on the mainland at Lerna (CMS V: no. 43–119), Petri (Koustoula 2000; Kostoula
2004) and Geraki (Weingarten et al. 1999; Weingarten 2000; Weingarten et al. 2011)
that we find high find numbers of sealings. It is not possible to give exact numbers
from these sites because sealings are most often found in a fragmented condition. The
numbers given in Figure 10.3 for these three sites should therefore not be taken as
highly precise. For example, M. Kostoula (2000: 138) calculated that the 250 fragments
from the site of Petri alone represent c. 100 sealings. Apart from the sporadic finds from
excavations that took place many decades ago at sites such as Corinth (Figure 10.2.6;
Waage 1949: 421, pl. 63; CMS V Suppl. 1 A: no. 398) and Asine (CMS V: no. 519–522; CMS
XI: no. 310), single sealings have been published or mentioned more recently in reports

Site
Aghia Irini
Aghios Dimitrios
Akovitika
Alimos
Archanes
Asine
Boza
Chamalevri
Chania
Corinth
Ellenes Amariou
Geraki
Knossos
Leondari-Provatsa
Lerna
Mallia
Markiani
Mochlos
Myrina
Myrtos
Petri
Proskynas
Psathi
Tiryns
Trypiti
Zas-Cave

Relative Date
EH II B (Aghia Irini III)
EH III B
EH II
EH II
MM IA
EH II
EH II
EM III/MM IA
EM II/EM III
EH II
EM II?
EH II B (Lerna C–D)
EM II A; EM IIB; EM III
EH II
EH II B (Lerna III C–D)
EM II B
EC II (Markiani III and IV)
LM I (context)
EBA I (Poliochni Blue, early);
EBA II (Poliochni Green–Red)
EM II B
EH II B (Lerna C–D)
EH II
EM II B or EM III-MM IA
EH II
EM II–EM III
EC II B

Absolute Date
2400–2200
2500–2200
2700–2200
2700–2200
2050–1950
2700–2200
2700–2200
2200–2050
2700–2050
2700–2200
2700–2200
2500–2350
2700–2050
2700–2200
2500–2200
2500–2200
2800–2200
–
2900–2800
2600–2500
2500–2200
2500–2200
2700–2500
2500–1900
2700–2200
2700–2050
2500–2200

Approximate number of sealings
1 sealing
1 sealing
1 sealing
1 sealing
1 sealing
3 sealings
1 sealing
1 sealing
1 sealing
1 sealing
1 sealing
259 sealings (?)
4 sealings
1 sealing
217 sealings (?)
1 sealing
2 sealings
1 sealing
1 sealing
1 sealing
1 sealing
250 fragments = c. 100 sealings
1 sealing
1 sealing (?)
5 sealings
1 sealing
8 sealings

Figure 10.3: Sealings from EBA Aegean sites: their approximate number and date.
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of excavations at sites such as Leondari/Provatsa on Makronissos (Figure 10.2.7; CMS
V Suppl. 1 B: no. 33), Boza in the southern Peloponnese (Zavvou 2007: 418–421, fig.
15), Aghios Dimitrios in the western Peloponnese (CMS V Suppl. 1 B: no. 146; Zachos
2008: 78, pl. 53, b), Alimos in Attica (Blackman 2000/01: 10) and Proskynas in Boeotia
(Zachou 2004: 1271, pl. 1, b).
It is hard to interpret any pattern in the very different amounts of sealings known
from all of these mainland sites. Does this reflect functional differences at sites of
different rank in a supposed settlement hierarchy or are the numbers just depending
on the chance of preservation (through accidental fires) and modern recognition in
the trench as well as on the strategy of excavation? The second scenario appears to be
more plausible, even if we cannot rule out functional differences in the investigation
of sites as having relevance also. The increasing tendency to recover sealings on more
recent excavations (using more sophisticated recovery practices) may suggest that it
is not a vagary of past practices that creates the patterns we have to work with. In
many excavations it has only more recently become standard procedure to dig slowly
and careful, and to use sieves to process dry soils and to collect all artefacts from each
layer. With such recovery procedures applied, the chance to excavate crumbled pieces
of sealings increases considerable – see for example the comments by M. Prent with
regard to the recently excavated site of Geraki in Lakonia (M. Prent in Weingarten et
al. 2011: 162). Nevertheless, on present evidence, it is also tempting to identify some
parts of the southern Greek mainland – especially the northeast Peloponnese – as
culturally more advanced in regard to socio-economic and technological developments
(Maran 1998: 432) and hence more receptive for large complexes of sealings.
In light of this, intensive seal-use might seem to be connected with special sites
such as those that had Corridor Houses like Lerna, Kolonna, Akovitika and Thebes and
special redistributive economic systems (Pullen 2008: 34–35). In saying this, it is due
to the above mentioned changes in recovery strategies that we have so many sealings
from Lerna, while we apparently have just one from Akovitika (Figure 10.2.8) and none
at all from Kolonna. This being despite the fact these are all extensively excavated
sites with Corridor Houses. From the largely unpublished settlement of Petri, similar
numbers of sealings to that known from Lerna have been found in the excavated parts
of the site, though no Corridor Houses have been documented. Also at the site of Geraki
such monumental architecture is missing so far. This might reflect just the vagaries of
excavation. At present, however, the evidence available from the mainland and other
parts of the Aegean suggests that the appearance of sealings, and particularly their
appearance in large numbers, was not confined to sites with monumental architecture
such as the Corridor Houses (Lerna, Akovitika, Kolonna, Thebes) or the unique circular
building (‘Rundbau’, Figure 10.4.1–3) at Tiryns (Figure 10.2.9).
Another significant obstacle for the analysis of early Aegean seal use, especially
on the mainland, is the apparent lack of actual seals. By this I mean the kind of seals
with sharp trefoil, loop and spiraloid motifs that you need to impress the sealings
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in such a crisp way as we find at Lerna and other sites. It could be suggested that
this was done by metal seals, though these are only preserved in a very few cases,
for example the lead stamp-seal from Aplomata on Naxos (Figure 10.2.10). This seal
is dated by J. Rambach to earlier EC II A, his Aplomata-Group (Rambach 2000a: 150;
Rambach 2000b: Beilage 10: 81; Beilage 15). This dating gives further weight to the
idea of seal use in the Cyclades before the middle of the third millennium BC. The
face of this seal is decorated with a trefoil design which finds good parallels in the
motifs of the impressions at Lerna (Krzyskowska 2005: 40, fig. 69). The relative value
of the metal and the mutability of the medium (recycling) are possible reasons for
why we know little about these earliest seals in lead and copper and maybe also in
precious metal (silver or gold?). Another explanation (Maran 1998: 235) might be the
use of fine grained hardwood (M. H. Wiencke in CMS V: 28) and ivory/bone (Younger
1991: 37) as potential materials. Yet, as O. Krzyskowska (2005: 40) pointed out, ivory
and bone are normally not perishable and should have survived even destructions
by fire, as at Lerna.

Western Anatolia

At the site of Demircihüyük near Eskisehir a single sealing with fabric imprints on the
back was found in a pit in Room 200 of the Phase F2 (Obladen-Kauder 1996: 321, pl.
136, 5). This phase could be paralleled with Troy Ib, according to Efe (1988: 117, fig.
98). The imprint of the seal shows a row of squares which were rolled or impressed on
the clay (Obladen-Kauder 1996: 286). Finally, a sealing came to light at Emalı-Karataş
in south-western Anatolia in a trench between a small fortified hill (with just a large
single-room building) and the settlement. It belongs to Level III of the site (Mellink
1972, 258–259, pl. 55, 5). Karataş III is dated by J. Warner to the EBA Ib of M. Mellink
chronological scheme. This would imply an approximate absolute date around the
28th or 27th century BC (Warner 1996: 7–10, chart 11; Efe and Türkteki 2011: 190,
Tab.). The motif of an angle-filled cross appears to be impressed on a sealing from
Boz Höyük-Dinar near Kusura (Mellaart 1954: 216, 239, fig. 466). It is a surface find
but at this site Chalcolithic and EBA pottery was found (Mellaart 1954: 181, 192, fig.
2–3). With Alişar Höyük we are already in central Anatolia. There, a ‘fragmentary sundried mud brick’ (von der Osten 1937: 81–82, fig. 87, e 1974) was excavated in layers
of the ‘Copper Age’ of the site’s sequence. Unfortunately, the amorphous object has
not been published, but on its backside there appears to be an image that may be a
potential sealing. On the same plate in the publication several seals with the anglefilled cross motif are illustrated (von der Osten 1937: 81–82, fig. 87, c 576). A total of
only four EBA sites with sealings in Western and Central Anatolia might appear as
weak evidence for an assumed reconstruction of a widespread seal-use, but one has
to remember that much fewer Anatolian sites of this period have been published in
comparison to the Aegean.
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On the basis of the evidence currently available, one can conclude that the idea to
apply a chunk of clay on a container and to seal it with a specific tool was first taken
up the Aegean by the early third millennium BC, at least as far as the northeast Aegean
is concerned. The material evidence for this period is still meagre, and only one site
(Myrina) can be dated to the earliest phase (EB I/IIA), but the site of Markiani, and
possibly Knossos, produced sealings that can be dated to the subsequent phase (EB II)
between 2800/2700–2500 BC. But it is only by the middle of the third millennium
that the number of sites with sealings sharply increases, even if we concede that our
dataset belongs more to later EBA II than to its early part. Apparently it is with the
Lefkandi I-Kastri phase and contemporary phases in the Aegean islands and southern
Greek mainland that seal-use became a more common practice. Strangely no sealings
are known from the EBA phases of Troy and Poliochni, despite the abundance of
fire destructions at both sites (Maran 1998: 422–423). The early date of the main
excavations at both sites is a potential reason for the lack of sealings because the
excavators may not have been aware of the possible existence of crumbling clay
objects with faint impressions on them.
How can we explain the emergence of seal-use in the Aegean in late EBA I/II? It
is commonly held assumption that sealstones in the Aegean are not an indigenous
invention (e.g. Schoep 2012: 423, n. 2) and the practice of marking containers through
sealings was adopted from Near Eastern state-societies (e.g. Bintliff 2012: 97, 117),
where the practice had a good pedigree. This is implied by the fact that seal-use in the
Aegean and Western Anatolia started at approximately the same point in time during
the early third millennium BC, whereas farther east, in eastern Anatolia and the upper
Euphrates seals had been in use for several millennia before. Only with the beginning
of the Bronze Age does this economic strategy begin to appear farther west, even if one
has to confess that EBA sealings are still rare finds in Western and Central Anatolia.
Nevertheless the early dates of sealings in Demircihüyük and Karataş-Semajük around
2800 BC might indicate the period in the early third millennium BC when seal use
became transmitted from Eastern to Western Anatolia and ultimately the Aegean.
The foreign influences on the Aegean islands north of Crete and the Greek mainland
during the EBA II were mainly coming from the east over Anatolia, as it appears from
the evidence of the pottery and various small finds (Şahoğlu 2005; Rahmstorf 2006a).
In the case of Crete again foreign stimulus must be taken into account: “it cannot
be coincidence that seals first appear at approximately the same time as the first
materials from Egypt and/or the Levant appear” (Schoep 2012: 423, n. 2).
Further supporting evidence of a Near Eastern origin for seal-use is the fact that
while the Aegean EBA glyptic imagery is surely unique in many instances, it also
incorporates motifs known from Anatolia and farther east. One of the best known
EBA examples is probably the angle-filled cross-motif (Aruz 2008, 28–29; Rahmstorf
2010a, 682–683, fig. 5). The motif is simple and it appears in earlier and later
periods in Western and Middle Asia and even farther afield, but it is the impressive
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concentration of seals and impressions of this kind in the EBA II Aegean (e.g. most
recently from Markiani: Angelopoulou 2006: 219–222, fig. 8.25, 317) and especially
EBA III Anatolia (Umurtak 2002) that rule out any coincidence. Other authors have
emphasised already that the popularity of the motif must have spread from Anatolia
into the Aegean (Pini 1972: 183; Warren 1970, 36, n. 22). Also the few cylinder seals in
the EBA Aegean (Genz 2003: 49–50 with further reference) are Aegean imitations of
Near Eastern originals, although in a few cases like the cylinder seal from Poliochni
(E. Porada in Bernabò-Brea 1976: 300–302) they appear to be imports. The recent find
of 10 Mesopotamian, presumable Akkadian cylinder seals in EBA III layers of a central
building at Seyitömer Höyük near Kütahya in inland Western Anatolia, together with
objects of gold, underlines the Near Eastern contribution (Bilgen 2011: 210–212; Sari
2013). If this cache of finds might hint to the physical presence of Syro-Mesopotamian
traders in this region is of course a matter of debate, yet seals seem to have been
individual artefacts providing some kind of personal signature of the seal keeper.
These finds are especially interesting in the light of the later textual evidence (Frayne
1993: 28–29) referring to a Mesopotamian military expansion during the Akkad Period
into Anatolia. The historicity of this military campaign has however been questioned
(Bachhuber 2013: 504–506 with further references). Finally, one could also point to the
Aegean EBA II practice of impressing large jars with roller stamps, a practice also found
in the EBA in Syria, the southern Levant, parts of Anatolia and the Aegean eastern
Mediterranean (Rahmstorf 2006a: 62–67, fig. 8–9 with further references). Despite
some difference in detail between the examples from the Levant and eastern Anatolia
on the one hand and the Aegean on the other, a connection must have existed, even
if “its exact nature remains obscure” (Krzyskowska 2005: 56).
What kind of economic complexity does the early seal-use in the Aegean imply?
This is indeed a tricky question as we only have the archaeological context of the
finds to gain insights into how they might have functioned. In many cases the precise
contextual information on the sealings has not yet been published or the single
occurrences of such finds may rather highlight the vagaries of slow site formation
processes which are not helpful in reconstructing any processes in the use of seals.
Only the few well published cases where we have concentrations of sealings and/or
their association which sudden destruction horizons are giving insights into possible
scenarios. This leaves as the basis of our interpretation mainly the evidence from Lerna
and to a lesser extent the not yet fully published site of Geraki. By far the largest
concentration of sealings at Lerna comes from the small Room XI only accessible
from the exterior of the house, which could not have stored bulk foodstuff in any
quantity (Wiencke 2000: 302). Besides the sealings, the room contained primarily fine
ware pottery, mainly dozens of saucers and a few sauceboats and just one fragment
of a pithos (Wiencke 2000: 479–488, fig. II.63–66). There are at least two possibilities
for the meaning of the sealings in Room XI, which are complicated by the fact that
is unclear how many containers had been sealed by the persevered sealings. In the
first explanation the sealings have been “prised off by looters, eager to get at the
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commodities within” (Krzyskowska 2005: 50) before the House of the Tiles was burned
down – most of the sealings were broken before they were burned (Wiencke 2000:
302). In this case we would expect some remains of ceramic containers but many if
not all sealings might have been places on perished wooden boxes. Or secondly, the
sealings have been deliberately saved for ‘archival purposes’ “in order to preserve the
identities of the individuals involved in the transactions that the sealings represented”
(Pullen 2008: 34; Pullen 2011b: 199 with further references).
Since the ground-breaking studies of E. Fiandra in the 1960s (e.g. Fiandra 1968;
Fiandra and Ferioli 1990) it has often been assumed that large concentrations of
sealings represent ‘archives before writing’ (Ferioli et al. 1994). The first sealings were
applied, then after a certain period of time, were broken but retained and stored in
an archive room and finally, after an audit, the broken sealings were discarded. For
all these three stages it is of course hard to find clear archaeological evidence at any
single site. The site of Arslantepe on the Upper Euphrates in eastern Anatolia with
its late Chalcolithic phase in the late 4th millennium BC might offer one of the best
preserved and studied cases for tracing such a model (Frangipane et al. 2007). In the
Aegean numerous studies of the past 10 years or so have emphasised the role of
communal consumption and feasting, thereby downplaying the economic significance
of seal use. In a recent study O. Peperaki made the point that the number of vessels
from Room XI stands in rough correspondence to the number of individual seals
(Peperaki 2004: 223). This could be a sign of communal consumption. She assumes
that provisions for a feast were sealed in jars of moderate size and kept together with
the drinking vessels. While this interpretation rightly puts importance on the social
component and emphasises the role of Lerna as a social gathering-place, it largely
discounts the economic role of the sealing practice which is hard to imagine in the
light of seal use elsewhere in the ancient world (see below).
To a certain extent similar discussions (Relaki 2009: 353, n. 1 and 4 with further
literature) have occurred on the topic of the reasons behind seal-use in EM II–MM I
Crete. Assemblages of sealings found in the same context are lacking so far, probably
reflecting the chances of preservation and recovery. At all prepalatial sites all sealings
are solitary finds, and it is only at Knossos that four have come to light (Figure 10.3),
albeit in different contexts. Using such evidence, any interpretation is much hindered,
as discussed above. They seem to be in all cases direct object sealing, one early nodulus
might be preserved from Mallia from MM I A level (Hue and Pelon 1992: 31–33, figs.
33–34; Krzyskowska 2005: 78, n. 51). A recently published MM IB clay sealing from the
Southwest Houses at Knossos is the earliest securely dated pommel/peg sealing on
Crete (Macdonald 2012: 93, fig. 3.6), whereas such sealings are already common at EH
II Lerna (however, the EM II sealing from Myrtos might have been a door knob sealing
as well: Warren 1972: 226; Relaki 2009: 364). Pommel or peg sealings which secured
door knobs (even it cannot be completely excluded that they were applied on knobs
on boxes and chests), and therefore regulated access to rooms, are a clear sign of some
kind of administration and so far only known from sites dating to MM I B–MM II.
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Generally, the sealings from Prepalatial Crete might indicate small-scale storeroom
administration at a village-level or household management as in the case of the single
preserved sealing from Myrtos (Warren 1972: 226). It is interesting to note that the
seal used in this case has an angle-filled cross, which is so typical for the middle and
later EBA in the Aegean and Anatolia as mentioned above.
In recent years the concept of radical changes taking place during MM I leading
the emergence of the palaces during that time has been considerable undermined
(several papers in Schoep et al. 2012). Some elements like the emergence of court
buildings and crucial social reconfigurations are now thought to have appeared much
earlier, probably already during the later EM II (Schoep 2012: 422; Tomkins 2012:
75). Yet, a clear indication for an earlier take-off of Cretan palaces should include
signs for administration of stored goods, lacking so far from EM II–MM IA contexts.
However, we should not forget that most of the EM II levels of the most promising
sites, Mochlos and Vasiliki, were excavated in the beginning of the 20th century AD
when such things as crumbling sealings might have been easily overlooked. All in all,
it is still hard to tell to what extent economic complexity can be reflected by the use
of seals during the EM II and EM III. In a recent study the Prepalatial sealing practices
have not been explained as a sign of administration but as “a ritualised activity that
had to be performed in front of an audience in order for claims on specific resources
to be validated” (Relaki 2009: 368). This provides the important observation that
seals did not only have an economic role, but also social and symbolic components
as markers of privilege and difference (Tomkins and Schoep 2010: 71–72 with further
references). This complements their primary function in protecting and managing
property, which may be inevitable in view of the history of seal use from prehistory
to the modern world (see various contributions in Collon 1997).
We must also assess if we can connect the existence of seals to any specific types of
sites in the EBA Aegean and western Anatolia. At sites with monumental architecture
like Corridor Houses or the central mound building at Emalı-Karataş, large numbers
of sealings might not be too surprising. On the other hand, we have small rural sites
like Markiani (Renfrew 2006, 254) that had sealings. This undermines any expectation
that such practices were only possible at ‘proto-urban centers’ such as Tiryns and
Lerna. Weingarten’s belief that “every settlement in the EH II world had learned, and
taken to heart, this method of marking and protecting property” (Weingarten et al.
1999: 369; see also Weingarten et al. 2011: 155) is increasingly attractive – and one
should add also to this the settlements of the Aegean islands. The safeguarding and
protection as well as the possible manipulation of goods through regulation of access
via sealings seems to have been much more common in the Aegean and probably also
Western inland Anatolia and “point to a wider proto-bureaucracy” (Binliff 2012: 88). It
is still hard to quantify the role that long-term storable agricultural products like oil
and wine played in the economy of the EBA. Not only is direct proof often difficult to
obtain, but also an in-depth study of storage and storage vessels of the EBA is rendered
difficult for reasons such as “very few centers have been explored fully” (Christakis
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2011: 199) on Prepalatial Crete or “no EH pithos has been measured for its capacity”
(Pullen 2011b: 187). At least at Lerna from House DM (Wiencke 2000: 142) and at Geraki
from Trench 17/11i (Crouwel et al. 1997: 60–62, fig. 5, pl. 6–8; Crouwel et al. 1998: 96–99,
fig. 3, pl. 1–2) pithoi are preserved together with larger assemblages of pithos and jar
sealings, although the mobility of agricultural products is considered to have been
on a limited scale (Pullen 2011b: 189) in contrast with later palatial complexes. The
sealings from Room XI of the House of the Tiles show also they often sealed smaller
containers of ceramic, reed and wood. This implies that “limited quantities of items
of higher value” (Pullen 2011b: 189) were also stored. One attractive suggestion which
has however not yet any archaeological proof has been proposed by Weingarten (1997):
that silver was also sealed at Lerna. The following chapter on potential weights in
EBA Aegean and Anatolia puts some indirect credibility to this suggestion.

Weights

Weight metrology is the second novelty in the Aegean and Western Anatolian EBA that
contributed to the economic complexity of the period. Some years ago I suggested
that so-called ‘pestles’ or ‘spools’ made of stone and spondylus, in a few cases also in
metal, mainly lead, are in fact balance weights (Figures 10.4.4–8; 10.5; 10.6.3; 10.7.5).
This was based at that time on the interpretation of three such objects from Tiryns
which had some markings. These markings reflected a logical relationship with the
mass of the objects. In 2003 I was aware of c. 200 such objects from some 34 Aegean
and Anatolian sites (Rahmstorf 2003: 298–299). Intensive study of the literature and
primary study of further material in recent years has expanded the known number
to up to 480 objects from currently 72 sites from the Aegean and Anatolia. At c. 50 of
the sites, these objects have been excavated in clear EBA layers (Figure 10.5). At the
remaining sites, these were found in layers of later periods (but each of these sites
also has EBA occupation) or the circumstances of discovery remain obscure. One of
the aims of my work has been to figure out whether all ‘spools’ are in fact weights
or whether only some were used for this purpose reflecting possible chronological
or regional differences. For example, they could have been used at certain points in
their life-cycle or in certain regions as balance weights while others may also have
indeed used as pestles or grinders for pigments. The whole group of these artefacts
is therefore called ‘spool-shaped potential balance weights’ (SSPBW) as it might be
difficult to prove that they were used as balance weights in every case.

Defining EBA balance weights

In all there are nine indications why it is likely these objects were utilised as weights.
These points will be discussed briefly below. The complete evidence will be presented
in much greater detail in a publication currently prepared for press which will include
the relevant data from all sites:
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Figure 10.4: Tiryns in the EBA II: 1 Plan of the site during horizon 7a in Early Helladic 2 (later
Mycenaean palace is given in outline). – Reconstructed plan of the circular building (“Rundbau”). –
3 One possible reconstruction of the circular building (“Rundbau”). – 4–8 Spool-shaped potential
balance weights (SSPBW) from the Upper Citadel (1 from Maran 2000; 2–3 from Marzolff 2009; 4–8
author; objects not to scale).
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Figure 10.5: Distribution map of spool-shaped potential balance weights (SSPBW) from EBA Aegean
sites and their material.

1. Specific type
They form a distinctive and easily recognisable class of artefacts. They are more or less
symmetrical and have a well smoothed or polished surface. Only in a very few cases is
it difficult to separate them from simple pestles. This homogeneity makes it difficult
to accept that some should have functioned as balance weights and others not.1
2. Size and mass
They have a considerable range in size and mass. The lightest objects weigh c. 2 g like
examples from Dhaskalio Kavos (Scarre 2007: 360–362, fig. 9, 9–12, No. 437, No. 085),
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the heaviest reach nearly 4 kg (3790 g; Caskey 1986: pl. 2, f; Wilson 1999: 150, 197, pl.
38, SF-115; pl. 96, SF-115). Most objects are however lighter than 100 g.
3. Material
They are made of deliberately chosen material, often attractive colourful stone. They
are carefully worked and shaped and their surface is often polished. This investment
in manufacture stands in notable contrast to the most often assumed function as
pestles. In addition very few show any clear traces of abrasion.
4. Markings
Up to eleven (not just four, cf. Haas-Lebegyev and Renfrew 2013: 503) SSPBW have
markings on their surface that consist of straight parallel incisions or small circles.
Five, possibly six, are known from Tiryns (Figure 10.4.5; Rahmstorf 2010b: fig. 8.1.)
and respectively one from Petri Nemeas (unpublished, pers. com. M. Kostoula) and
from Kolonna on Aegina (Felten et al. 2008: 74, fig. 33, 15). One from Tarsus in Cilicia
in southern Anatolia (Goldman 1956: 275, fig. 420, 110; Rahmstorf 2010b: fig. 8.2.5)
seems to have one incision. Finally there is a ‘spool’ from the settlement of Dhaskalio
in the Cyclades (Figure 10.6.3; Renfrew et al. 2007: 124, fig. 15, 12; Haas-Lebegyev and
Renfrew 2013a: 491, 495, 502–503, figs. 25.4–5: no. 5741, pl. 12b: no. 5741) and from
Lithares on the Greek mainland (Tzavella-Evjen 1984: 141, no. 6689). The last two
mentioned are made of lead, the others are made of stone. There are a few others
finds where the evidence is ambiguous as to whether they had intentional marking.
Eleven marked weights out of c. 480 objects might appear to be a small number
(2.2%), but it can be observed that also in the Near East and Egypt (c. 4.4% according
to Cour-Marty 1991: 142) that only a very small percentage of the corpus of known
weights is marked or even inscribed. Due to the lack of interest in such objects in these
regions it seems likely that this percentage must be reduced as preliminary marked
or even inscribed balance weights become published. Hence, the small percentage of
weights is not an argument against their potential use as potential balance weights.
In addition, we do not know whether the SSPBW might have been marked in a much
more degradable way, for example with painted parallel lines, as Early Cycladic marble
figurines (Hendrix 2003) were for much different reasons.
5. Adjustment of weight
One SSPBW from Tsoungiza from an EH IIA context (Pullen 2011a: 146, Krattenmaker
2011: 735) has been calibrated by the addition of metal. In a crack in the surface of the
stone object, a rectangular small copper or bronze plate has been forcibly inserted.
Strangely this highly interesting detail was not mentioned in the final publication of
the small finds in stone from the site (Krattenmaker 2011: 735, GS 63). Calibrating (or
manipulating) the exact mass of stone weights through small inclusions of metal is
also evident on some second millennium balance weights, for example at Ulu Burun
(Pulak 2000: 254, fig. 17.2, W104). This specific SSPBW from “Tsoungiza EH II Developed
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Phase 1” is dated contemporary to “Lerna III phase late A-early B” (Pullen 2011a: 15,
Tab. 1.2.) and this may give a rough estimate for its absolute chronology of around
2600 BC or even in the 27th century BC.
6. Concentrations
They have been found in concentrations, at least in some cases (e.g. Tiryns, Kastri).
This may hint at their assumed function as sets of weights, each representing different
multiples of a supposed basic unit. A 5th dynasty relief from Sakkara in Egypt is
showing a (wooden?) box with weights placed next to each other (Michailidou 2005:
46, fig. [no number]). Possibly they were stored similarly in the Aegean. Nevertheless
it is the exception to find them in concentrations. In the third millennium BC, weights
were found only in rare cases in graves where you might expect larger samples. In
the Aegean and Anatolia this occurs only in four secure cases (Steno, Aghios Kosmas,
Chalandriani, Kapros) out of the 72 sites with SSPBW. This lack of balance weights
in graves is not only typical for the Aegean but also in general for EBA weights in
Western and Southern Asia and Egypt. During this period weights are normally found
in settlements. Only by the second millennium specific grave assemblages with sets
of weights become more common.
Settlement remains, however, are only very rarely preserved in the ‘Pompeiisituation’. At settlements with balance weights in Egypt, Mesopotamia, the Arabian
Gulf and the Indus region, they are also rarely found in concentrations. In exceptional
cases they were located in destructions and later largely untouched tumble layers
like in the case of the EBA Royal Palace at Ebla (Ascalone and Peyronel 2006: 186–189)
or – even more uncommon – in caches/hoards of weights like as at Akkadian Nippur
(McMahon 2006: 135, pl. 165, nos. 8–33). In the Aegean an example for a settlement
destruction with suddenly collapsed walls or floors is especially illustrated by the
dozen SSPBW found together in the Room 198 (late EH II) in the Lower Citadel of Tiryns
(Kilian 1982: 420–421; Kilian 1983: 315, fig. 45; Rahmstorf 2006b: 25–26, fig. 4). One
SSPBW found nearby in Room 197 is marked by a circle. A cache of SSPBW together
with metal working tools represents the case of the SSPBW from Kastri, Room 11
(Bossert 1967: 61–63, fig. 1). The rather distributed spread of weights of settlements
illustrates often the complex site formation processes with are responsible for the
actual find spot where we excavate the objects and rarely fully (can) understand. In
other cases, it might indicate the singulary use of just one weight in similar processes
of production.
7. Balances
Contemporary scale beams made of bone are known from the Northeast Aegean and
Western Anatolia at Poliochni, Troy, Küllüoba and Bozhöyük (Rahmstorf 2006a: 72,
fig. 10, 24–27). A further previously unidentified fragment of scale beam is exhibited
in the Archaeological Museum at Chora on Naxos, reflecting also the existence of such
objects in the Southern Aegean. A sixth potential part of a scale is a peculiar three-arm
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lead object from Aghia Irini (Wilson 1999: 146, pl. 94, SF-26). In this case, however, its
function must remain so far unproven and controversial as it is fragmented.
8. Units and weighing system
The 5–6 marked SSPBW from Tiryns are implying a basic unit of slightly above
9 grams, possibly the intended unit was 9.4 g, but through minimal abrasion through
use (Mollat 2011) and possibly intentional cheating balance weights tend to be in
general lighter than the assumed unit. This unit of c. 9.4 g is confirmed by the SSPBW
from other sites. For example the four ‘spools’ from Tsoungiza weigh 8.8 (-) g (1 × c.
9.3 g; Krattenmaker 2011: 735, fig. 12.2., GS 64 – slightly chipped, dated to Lerna III
B late), 27.9 g (3 × 9.3 g; Krattenmaker 2011: 735, fig 12.2., GS 65 – mentioned above),
43.9 (-) g (original surface largely missing; possibly 5 × c. 9.3 g; unpublished, Tsoungiza
1336-8-2, context dated to LH I) and 93.3 g (10 × 9.33 g; unpublished, Tsoungiza 938-12, EH III? – I would like to thank J. Wright and D. Pullen for permissions to study
these finds). Nevertheless, there are other site series where the ‘spools’ cannot be
attributed to such a unit. For example, the piece with parallel incisions marked SSPBW
from Kolonna (Felten et al. 2008: 74, fig. 33, 15) weighs 34.5 g. This implies a unit of
11.5 g (I would to thank W. Gauß who has weighed the object), but this is slightly
chipped and maybe it was intended to be set a bit bigger, maybe at 11.75 g. The object
itself was found possibly as kick-up in a Mycenaean layer as EH II layers are extensive
in Kolonna and include also the remains of two Corridor Houses. Finally, there are
also indications for a third unit slightly below 8 g. This is especially exemplified by
EBA I weights from Çukuriçi Höyük near Ephesus (see below). These three different
units, when placed exactly at 7.83, 9.4 and 11.75 stand in a relation of 1, 1.2 and 1.5
or 100%, 120% and 150%. Their first common denominator of these three units is 47
(6 × 7.83, 5 × 9.4 and 4 × 11.75) and indeed many SSPBW are concentrated around and
especially below this mass.2 The three units are all fractions as they are expressed
in our modern unit of weight: in gram. The ancient people did use of course natural
numbers for their units. It is possible to convert the units expressed in grams to the
real numbers used by the EBA people. The key to do this is the understanding of their
relation 100%, 120% and 150% and the first denominator at 47 which is 600%. Hence
the numbers 10, 12 and 15 and the denominator 60 emerge and make this weighing
system fully sexagesimal (Rahmstorf 2010b: 101–102, tab. 8.4–5 for further details). It
is possible that the larger unit within this system was placed at 470 g (= 600), however
there are few heavy SSPBW preserved, but many represent fractions of 470 g, like a
1/3, 1/2, 1/5 of it (Rahmstorf 2006a: fig. 17).
Nevertheless, there are indications that other units might have been in use as well.
The SSPBW from Lerna are especially difficult to understand. Some may indicate the
use of a unit slightly above 8 g (8.45 g, Banks 1967: 190, no. 358, Wiencke 2000: 100;
33.15 g (4 × 8.29 g), Banks 1967, 190, no. 357; Wiencke 2000: 101; 101.8 g (12 × 8.48),
Banks 1967, 190, no. 360, Wiencke 2000: 196), maybe what is known in Near Eastern
archaeology as the Mesopotamian shekel of c. 8.4 g. Other SSPBW from Lerna could
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be understood as multiples of the three interrelated units just discussed. Hence it is
indeed not always easy to argue solely on metrological grounds from small series of
‘spools’ at specific sites that they were used as balance weights. But this is also the
case for Near Eastern balance weights where their use as such objects is not questioned
due to characteristic shape (e.g. sphendonoid) or the characteristic material (iron rock
oxide stones like hematite). This is exemplified by EBA weights from Ebla in Syria
which are often difficult to assign to any specific units (Ascalone and Peyronel 2006).
As the assumed units are placed so close to each other and there is a considerable
margin in error it becomes an often difficult task and different interpretations of
potential multiples or fractions are possible. The simple reason behind this fact is the
contemporaneous use of different units at the time which render the metrological
analyses as difficult (Alberti, this volume). In general, it is a justified criticism
(Pakkanen 2011: 161–162, n. 44) that the weight data of the SSPBW need more detailed
discussion with the statistically relevant methods like cosine quantogram analysis.
9. Similar weight units in Syro-Mesopotamia
Some if not all of the reconstructed units are also known in EBA Syro-Mesopotamia.
For example, a weight from Tell Brak has five parallel incisions and weighs 46.92 g
(5 × 9.38 g; Oates et al. 2001, 619, fig. 485, no. 35), another one with three incisions
weighs 25.03 g (3 × 8.34 g; Oates et al. 2001, 619, fig. 485, no. 35), apparently the
Mesopotamian shekel. Both came to light in the Akkadian temple complex of
Area SS at Tell Brak. A weight (68.7 g) with six incisions from Ebla might point
to the 11.5–11.75 g-unit (6 × 11.45 g; Ascalone and Peyronel 2006: 521, pl. 2, 5),
others which are not marked can be interpreted as weights representing shared
multipes of the three interrelated units of 7.83, 9.4 and 11.75, respectively of the
mina (e.g. 45.4 g; 95.67 g; 141.9 g; 467.5 g; 930 g; 938 g; 946; 951.5 g; Ascalone and
Peyronel 2006: passim). A weight inscribed in Akkadian with ‘one mina’ from Tell
es-Sweyhat weighs 472.2 g (Holland 2006, 231, fig. 163, nos. 2–3, pl. 123, b-c). There
three interrelated units (7.8 g; 9.4 g and 11.75 g) with a shared mina of 470 based
on a sexagesimal system are most likely a Syro-Mesopotamia invention taking into
account the importance of the number 60 in Uruk-Period accounting and metrology
(Englund 1998: 111–120). The fact that different units were used at the same time
complicates the picture and might call into question the whole credibility of the
assumed function of ‘spools’ as balance weights. But the contemporaneous use of
different units is well paralleled among the weight metrological systems in the
Near East (e.g. Parise 1984) and Egypt (e.g. Mollat 2007: 2051). Only the Harappans
had just one weight unit (c. 13.7 g; Hendrickx-Baudot 1972: 15–16) during the whole
period of their civilisation. For this reason, only in the Indus Valley do we not find
any balance weights which are marked. Hence markings on weights are in fact
indications that different units were in contemporary use.
Nevertheless, it is of course not possible to prove without any doubt that all
‘spools’ were balance weights. Most recently in the discussion of ‘spools’ from

10. Emerging Economic Complexity in the Aegean and Western Anatolia

245

the EC settlement of Dhaskalio, dated to 2750–2200 BC (Renfrew et al. 2012: fig. 8),
J. Haas-Lebegyev and C. Renfrew contested the interpretation of the spools as balance
weights, at least of the ones from Dhaskalio. Their argumentation will be reviewed
below. It is of particular interest to figure out if the earliest of these ‘spools’ can be
considered as balance weights. Our first examples of SSPBW appear in contexts of
the later EBA I and the transitional phase to EBA II. Artefacts which are datable to
this time window are however few in number. After Dhaskalio, I will therefore briefly
discuss early examples known from Poliochni and Çukuriçi Höyük.

Dhaskalio Kavos

Most recently Haas-Lebegyev and Renfrew have published what they term ‘spools’,
herein SSPBW, from the excavations between 2006 and 2008 on Dhaskalio which is
today a tiny island opposite the site of Kavos on the Cycladic island Keros (Figure
10.6.1–2). This publication represents the first publications of ‘spools’ in the sufficient
detail necessary to assess their potential functions. This has set a new standard
for how such objects should be published in the future, which includes a detailed
presentation of stratigraphy, contexts and all other finds (Renfrew et al. 2013a). The
only improvement might be the use of a weighing scale with a precision of 0.1 g which
is necessary for weight studies, rather than one with whole units (1 gram) correct to
no decimal places. In the functional discussion of the objects they reject the use of
the ‘spools’ from Dhaskalio as balance weights and interpret them very generally as
“prestige objects, used with a variety of functions depending on the context and on
the immediate needs of their users” (Haas-Lebegyev and Renfrew 2013a: 504). First I
will discuss the points they made which in their view contradict an interpretation of
the objects as balance weights. After that I will present additional arguments based on
the evidence from Dhaskalio Kavos – possible only through the magnificant detailed
publication – suggesting that the ‘spools’ from Dhaskalio were indeed balance weights.
‘Spools’ and the pestle function
There are three points to consider: first, the usual pestles; second traces of colour;
and, third traces of wear. First of all, it is indeed as J. Haas-Lebegyev and C. Renfrew
write: “stone objects found together with marble bowls, and thus most likely
functioning as pestles, are, however, usually of different shape, clearly differing
from the usual spool- or cyclindrical-shaped objects: they are either of a larger coneshape, or less frequently of another shape” (Haas-Lebegyev and Renfrew 2013a: 502).
Real pestles look different. Secondly, it is hard to find either ‘spools’ with traces of
pigments or clear contextual association of SSPBW with equipment like stone bowls
or mortars where pigments could have been crushed with the ‘spools’. The evidence
from the SSPBW from Aghios Kosmas in fact does not really support a functional
understanding of them as grinders for pigments as proposed by G. Mylonas.3 In
addition, in contrast to Haas-Lebegyev and Renfrew I could not observe any colour
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pigments on one of the SSPBW (5952) from Dhaskalio, as they write.4 Nevertheless
there is at least one clear instance5 for the definitive use of ‘spools’ as pestles. A
dozen SSPBW found together in the destruction horizon mentioned already above
in Room 198 (late EH II) in the Lower Citadel of Tiryns (Kilian 1982: 420–421; Kilian
1983: 315, fig. 45) is the most obvious indication for the use of the spools as weights
which is also implied by the metrological analysis of the objects and the SSPBW found
nearby weighing 9.2 g marked with a circle (Rahmstorf 2006b, 25–26, fig. 4). However,
from this complex comes a roughly shaped ‘spool’ with traces of colour pigment on
one circular end. This colour traces are similar to the ones on a marble bowl from
the same context (Kilian 1982: fig. 46) so that they clearly represent a pestle and a
grinding bowl. So, we have the best evidence for their weight use together with an
indication of the use of a spool as a pestle! Yet, one should notice that this ‘spool’
(Kilian 1982: 422, fig. 45 [third row left]) exhibited in the Archaeological Museum at
Nafplion (NM 31418) has clear traces of wear on the circular end with the reddish
pigments. It is not really symmetrical but twisted to one side and has a larger
breakage surface which had calc-sinter implying that it had already a long history
of use. One might think of a different explanation for this: a piece selected because
of its shape, secondary use, or even an interchangeable use.6 Here we are coming to
the third point to consider: traces of wear, which are rarely visible on the circular
ends of the SSPBW. Where it has been documented, it is perfectly plausible that
this is indicating in several cases secondary use, indeed as pestles. For example, at
Dhaskalio, it is important to note that only SSPBW from Phase C and surface layers
are generally much more chipped and show breakages. Some show intensive wear,
the spondylus ‘spools’ from surface or tumble layers are in some cases heavily
eroded (5140, 12431). This is especially likely also for SSPBW found in MBA and LBA
kitchen or storage assemblages like at Akrotiri (Birtacha 2008: 359, fig 35.21. 3474;
35.25. 3474; Devetzi 2008: 141–142, fig. 15.15. 3474) or Midea (Demakopoulou et al.
1997/98: 66, fig. 50): probable pick-ups from earlier (EBA) layers at these sites and
became reused in a suitable way.
Metrological analysis of the ‘spools’ from Dhaskalio
Haas-Lebegyev and Renfrew argue that some of the ‘spools’ from Dhaskalio could fit
well the proposed units while others ‘do not conform readily to the proposed weight
units’ (Haas-Lebegyev and Renfrew 2013a: 503). First of all, one can easily observe
that six have more or less the same mass: three weighing 4 g and three weighing
58/59 g. Such concentrations are a first hint. The statistical chance that such a
distribution is just random is extremely small. It becomes especially interesting
when we consider the five completely preserved examples (5952, 10171, 10160, 10174,
5135) from Trench I in Phase B (see Haas-Lebegyev and Renfrew 2013a: Tab. 25.1).
Four could well be fractions of a mina of 470 g (1/8: 58 g and 59 g and 1/5: 92 g and
94 g) and eight times the unit of 9.4 g (73 g). This assignment applies also for the

10. Emerging Economic Complexity in the Aegean and Western Anatolia

247

SSPBW weighing 92 g and 94 g (10 × 9.4 g). The only one from Phase A (10209) fits
again this unit (18 g: 2 × 9 g) as also the largest one persevered (5202) from Phase
C (380 g: 40 × 9.5 g; 4/5 of 470 g). This latter unstratified piece might show already
some secondary use. It is important to note that only with Phase C most SSPBW
show intensive wear and possible secondary use. The above mentioned spondylus
‘spools’ from surface and tumble layers are in some cases heavily eroded (5140,
12431) and should therefore not be included in metrological calculations. As already
mentioned above (see 1. Specific type) 5438 is not belonging to the class of ‘spools’
or SSPBW. Excluding these three the metrological results become consistent, even
another two are a bit too light (10703: 43 g, 12090: 44 g) to be assignable nicely to
the common multiple at 47 g mentioned above (see 8. Units and weighing system).
10743 (107 g) fits rather well (12 × 8.9 g). All in all, the sample from the Dhaskalio
settlement can be assigned quite well to the assumed unit of 9.4 g and fractions of
the mina of 470 g.
The lead weights from Dhaskalio
Two SSPBW made of lead were found at Dhaskalio. They are known from several
other EBA II sites in the Aegean (Figure 10.5). One (144 g: 3 × 48 g; 12 × 12 g; 15 ×
9.6 g; 18 × 8 g) from Dhaskalio is heavily weathered and maybe over-weight (for
environmental effects on lead weights see Pakkanen 2011: 143), the other (138 g) is
well persevered bears at one end nine pierced holes arranged in ‘U’-shape (Figure
10.6.3). Dividing its mass by nine suggests a unit of 15.38 g. Another lead SSPBW
Lithares on the mainland dated to EH II Early (Maran 1998: 67–68) with five incised
dots weighs 178 g resulting in 35.9 g. According to the authors “these values do not,
however, seem to follow any of the weight units proposed by Rahmstorf ” (HaasLebegyev and Renfrew 2013a: 503). Nevertheless, they rather well represent multiples
of the assumed units (15.38 ÷ 2 = 7.69 g; 35.9 ÷ 4 = 8.98 g). It has to be emphasised
that a contemporary EH II Early SSPBW from phase A of the settlement of Aghios
Kosmas (Mylonas 1959: 18, fig. 166, 6) already mentioned above weighs exactly also
35.9 g. Nevertheless, the markings of the two lead ‘spools’ are indeed difficult to
comprehend. However, the markings on contemporary Syrian balance weights are
similarly not always easy to understand and again seem to represent multiples and
fractions of the units. This for example the case for specifically marked weights
from the Royal Palace E of Ebla (Ascalone and Peyronel 2006: 115, 119, pl. 14: 49, pl.
15) or small hematite weights from Tell Beydar (Milano 2004, 2–3, fig. 1 [2634-M-1],
fig. 3 [13139-M-2]). One from Beydar (2634-M-1) is very small weighing only 2.6 g
but has 6 parallel incisions. This might rather indicate that the weight is referring
to the sixth part of 15.6 g – maybe again the double 7.8 g unit as in the case of the
Dhaskalio lead ‘spool’ (see also below: Çukuriçi Höyük). The ‘U’-shape of the marking
on one of the Dhaskalio SSPBW (Figure 10.6.3) implies a very specific meaning which
is not understood so far.
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Figure 10.6: Dhaskalio during the EBA: 1 Plan of the island, showing walls recorded from the survey
and the excavation trenches, contours at 0.5 m and 5 m. – 2 Plan of the trenches on the summit. – 3
Spool-shaped potential balance weight (SSPBW) made of lead from Trench VI, Phase C. – 4 Presumable
small lapis lazuli chunk? from C. Doumas’ excavations in 1963 (subsequent Trench XVII). – 5–6
Presumable stone balance weights from C. Doumas’ excavations in 1963 (subsequent Trench XVII),
possible intentional markings highlighted in 6 (1 from Renfrew et al. 2009; 2 from Renfrew and Boyd
2011; 3 after Renfrew et al. 2007; 3 not to scale, 4–6 from Doumas 2013 and supplementary material
on CD in Renfrew et al. 2013a).
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The shape of the spools
It has been argued that that “weights usually have at least one flat and stable surface
to be placed firmly in a scale pan” (Haas-Lebegyev and Renfrew 2013a: 503; also J.
Crouwel in Crouwel et al. 2005: 18). However, this is only true for weights from the
second millennium BC, especially the Near Eastern type of sphendonoid weights.
During the third millennium BC sphendonoids have not yet a flat surface (e.g. the
hematite weights from Poliochni, see Bernabò-Brea 1976: 304–305, pl. CCLVII, 1–7),
the flat surface is a later development of the shape. Spherical weights are very typical
for the third millennium BC (Nippur: McMahon 2006: 135, pl. 165, nos. 8–33), for
example at Ebla they are the most common type (Ascalone and Peyronel 2006: 71, pl.
8–13). It seems indeed that the scale pans were made of made of perishable material.
Metal scale plates from the third millennium BC are only preserved from a couple of
Mesopotamian sites (Müller-Karpe 1993: pl. 65–66), but not one scale beam has been
published so far from the same period in Mesopotamia. In Western inland Anatolia, the
Northeast Aegean and possibly also in the Southern Aegean a couple of scale beams
made of bone and copper/bronze are documented (see above), however, no metal
scale plates are known. The balances in the third millennium BC were largely made
of perishable material like wood, which is suggested also by Old Kingdom depictions
of very large scales. These balances have sometimes hooks where the plates, baskets
or bowls were mounted (Davies 1902, pl. 13; Michailidou 2005: 46, fig. [no number]).
When looking at these depictions from Egypt (e. g. Mogensen 1921: 43, fig. 42; Ducros
1910, 245, fig. 51) these containers hanging at either end of the balance beams may
have been not only made of copper but also of leather, textile or basketry. One SSPBW
(K. Birtacha in Marangou 1990: 80, no. 73) in the Archaeological Museum of Naxos
(Mus. Inv. No. 4458), possibly from Dhakalio Kavos, has a surface structure on one of
its circular ends which could be the petrified impression of a textile.
Weights and a small chunk of lapis lazuli (?) from C. Doumas excavations
One additional argument for the identification of the objects as balance weights also
at Dhaskalio is the stone object found in the first excavations of C. Doumas on the
island. In his Building B which is located within the subsequent Trench XVII of the
excavations from 2006–2008 Doumas found “on the floor, mixed with ashes, a small
schematic marble figurine, various stone tools, a fragment of blue glass paste as
well as a number of sea shells” (Doumas 2013: 83). The highly interesting ‘blue glass
paste’ is also described as “bluish stone (?) or glass, slightly translucent” (Doumas
2013: 86, DF22) but unfortunately not illustrated or further analysed in the printed
publication. On the supplementary material provide on an enclosed CD several
coloured photographes of the bluish stone are included7 (Figure 10.6.4). From this
illustration it is possibly a very small chunk of lapis lazuli mainly consisting of lazurite
with a few embedded particles of whitish calcite. To this EC II assemblage, considering
the typical ground stone tools and the figurine, belongs also a wedge-shaped object
of pale green stone (Figure 10.6.5). It has “six shallow parallel incisions along the

250

Lorenz Rahmstorf

edge and [two] small grooves across the flat surface opposite [which] may reflect
a measuring unit” (Doumas 2013: 84, fig. 7.9. DF12). Unfortunately it has not been
weighed. In view of the incisions the inevitable guess would be that it is a balance
weight, even if I cannot quote any parallel to such an object yet. The two sets of
parallel incisions at opposite sides might even point to its reference to two different
units of weight. As far as I could see the object is not mentioned anywhere else again
in the publication of the settlement of Dhaskalio. Finally, a broken “large hammer
of ovoid form” (Doumas 2013: 83, fig. 7.8. DF9) has three parallel shallow incisions
(Figure 10.6.6) – again it is possible that this is a balance weight.
Metallurgy and weights
SSPBW have been found in association with metallurgical activities. At several sites,
for example Aghios Dimitrios, Kastri, Thermi, Poliochni, they were excavated in direct
or close association with metalwork. Also assemblages from Dhaskalio support this.
Most SSPBW from Dhaskalio were found in surface or ‘tumble layers’, but some were
found on, above and between floor layers and were considered to form part of primary
contexts (Haas-Lebegyev and Renfrew 2013a: 493). These are six SSPBW in Trench
I (Phase B), two in Trench VII (Phase C) and single finds in Trench XXIII and XXV.
Trench I yielded the most examples and the most complete contextual information
indicating some functional correlation with tools for metal production and SSPBW.8
Georgakopoulou states “for Phase B, all metallurgical finds were recovered from trench
I” (2013: 690, with the exception of two single finds from Trench II and V) and all six
SSPBW known from Phase B were found in Trench I (for the seventh questionable
‘spool’ from Phase B at Dhaskalio see above). This emphasises a relationship between
the SSPBW and metallurgy. This applies also for the few from Phase C which are
considered to be found in primary contexts. Two SSPBW (10743, 10765) derive from
a rich Phase C context (Layer 32) in Trench VII which was situated in the middle and
western part of a room may “suggest a period of abandonment and initial phases
of house decay” including a “period when the deposit was ‘open to the elements’”
(Renfrew and Loughlin 2013: 234). The assemblages include also at least six hammers/
pounders and modified/worked cobbles (Rowan et al. 2013: 578, 580, fig. 29.13, 10754).
East and west of that room in trench VII metallurgical remains were found. In the
east a tuyère, metallurgical ceramics and slag, in the west a litharge fragment were
excavated (Georgakoulou 2013: 687, 690).
Of special interest is the coincidence of silver production by cupellation and the
appearance of SSPBW, which might be also indicated by the last mentioned context
at Dhaskalio. Cupellation, the metallurgical process in which silver is extracted from
silver-rich lead metal, can be identified in the archaeological record through finds of
litharge, the lead oxide by-product of cupellation. At many EBA sites where litharge
was excavated such as Lambrika (Kakavogianni et al. 2008: 51–57, fig. 12–15), Aghia Irini
(Wilson 1999: 146, 171, 173, 197–198, pl. 94, SF 28–31), Leondari/Provatsa (Spitaels 1983:
63, fig.) and Dhaskaleio Kavos (Georgakopoulou 2007: 396), we also know of SSPBW; in
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some documented cases from the same archaeological context. An important detail
in this regard might be the fact that the largest SSPBW known come from these sites.
Large SSPBW are generally were rare, as there only five from two sites (Dhaskelio,
Aghia Irini) that weigh more than 300 g.9 At present there are 11 sites with litharge
finds known from the Aegean which can be dated to the Final Neolithic/EBA. Besides
Limenaria on Thasos (Papadopoulos 2008) all these sites are situated in Attica and the
Cyclades (Makronissos, Kea, Siphnos, Dhaskalio/Keros). In the case of Lambrika an
apparent workshop for silver extraction has recently been excavated (Kakavogianni et
al. 2008). The nexus of the emergence of silver metallurgy, the precise assessment of
value (and equivalence) and the emerging weight metrology can be observed in the
textual records from third millennium Syro-Mesopotamia (e.g. Postgate 1992: 69, 95,
101, 125, 193, 201–203, 227, Text 3:5, 5:4, 5:9, 6:7, 10:2, 10:11–12, 12:2). It could be the
case that similar nexus existed in the EBA Aegean (cf. Rahmstorf 2015, 164–166 fig. 12).

Concluding remarks on the significance of Dhaskalio and Kavos
1. The problematic issue of the functional interpretation of the SSPBW from Dhaskalio
was discussed here at some length for several reasons. First of all, the commendable
publication of the finds by J. Haas-Lebegyev and C. Renfrew is the first detailed
discussion of their interpretation as balance weights (and its rejection) published
so far. Secondly, no other site (Dhaskalio and Kavos) in the Aegean and Anatolia has
generated this number of SSPBW, c. 110.10 Thirdly, the SSPBW retrieved from the
special deposits of Kavos received the same treatment as Cycladic marble figurines
or stone bowls: they were intentionally broken or even sawn into pieces (Renfrew
et al. 2007b: 127, fig. 15, 6 (only SF 1317); Scarre 2007: 360–362; fig. 9, 9–10, No. 570).
This emphasises the importance of the SSPBW in the life of EBA people and also
speaks rather against a mundane function as a pestle. Fourthly, Dhaskalio seems
to have been a key trading site in the Aegean. The tiny rocky island of Dhaskalio
was connected by a landbridge (Dixon and Kinnaird 2013: 52, figs. 4.6–7) during
the EBA with the main island of Keros and this reminds one of other gateway
communities (Branigan 1992) with such topography like Mochlos on Crete or
Tyre in the Lebanon: communities which had indeed a maritime specialisation
(Broodbank 2013: 323, 329, figs. 7.43, 9.30). The recently published small finds from
Dhaskalio give a glimpse of trade relations, especially with the east.
2. There is Central Anatolian (Cappadocian) obsidian, only known so far from a few
other EBA Aegean sites (Agrilia, Mallia and Platanos B (?): Carter and Milić 2013:
541, 543).
3. An elongated biconical and small biconical carnelian beads (Haas-Lebegyev and
Renfrew 2013b: 663–664, figs. 31.20–21, 12562) have their closest parallels in
Treasure E from Troy (Tolstikow and Trejster 1996: 111, cat.-no.121–122) and
from the Kolonna hoard from Aegina (Reinholdt 2008: 117, pl. 3) as Lebegyev
and Renfrew refer to and in the hoard from Eskiyapar near Boğazköy in Central
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Anatolia (Özgüç and Temizer 1993: 616, 624, fig. 22–26). Their shape, and in one
case the decoration (etching), material and the tools required to produce them
leave as the best explanation that they are objects imported from the Near East.11
4. There are only four spindle whorls from the whole site, but three of them find
their best parallels in shape and incised linear decor at EBA sites in Western inland,
Central and Southern Anatolia (see Gavalas 2013: 650, figs. 31.9–10, 5484, 11167,
12854 – more typological parallels could be quoted from other published EBA
Anatolian sites). As there are no loom weights from the sites, textile production
was apparently not existing at this site with Dhaskalio focusing on trade and Kavos
on related ritual activities (cf. Rahmstorf 2015, 153–157 fig. 5–6).
5. The possible small lapis lazuli chunk (Figure 10.6.4) from Christos Doumas’ 1963
excavations at Dhaskalio mentioned above would be first known EBA piece from
the Aegean, with the exception of the famous and unparalleled lapis lazuli axe
from Troy Treasure L (Tolstikow and Trejster 1996: 152, cat.-no. 169) being one of
the largest lapis lazuli artefacts (L 27.8 cm) known from the whole Bronze Age.
EBA lapis lazuli in Anatolia is rare,12 while there are some 130 sites with lapis lazuli
between Syria and western India.
6. Finally it was not only an eastern orientation which is visible in the small finds: a
stone bracer from a Phase C context (Haas-Lebegyev and Renfrew 2013b: 663–664,
figs. 31.22–23) in Dhaskalio has good contemporary parallels in the Bell Beaker
world13 (cf. Rahmstorf 2015, 161, 164, fig. 11).

Poliochni

In the early Blue Period spools were recovered during investigations by Italian
archaeologists before the Second World War at Poliochni on Lemnos. Near to the
fortification wall a “somewhat concave cylinder of marble streaked white and
yellowish, perfectly smooth” (Bernabò-Brea 1964: 160, Inv.-no. 4409) came to light
which appears to be a well-made example of our artefact type. It was not illustrated
in the volume by Bernabò-Brea, but I have studied it in the Archaeological Museum
on Lemnos. It has a mass of 54.7 g, with minimal chips on the surface, and it is
typical for the (later) SSPBW as it could represent a multiple of the 9.2–9.4 g-unit.
An absolute date in the 29th century BC is likely for this artefact on the basis of its
dating to the early Blue Period. From the same area, but from an advanced stage of
the Blue Period, a cylindrical stone object made from orange-brown sandstone was
excavated. Its surface is highly porous and neither smoothed nor polished (BernabòBrea 1964: 157, Inv.-no. 4635, pl. CIII, 13). This is one of the very few ‘spools’ whose
affinity to our group remains questionable. The object weighs 86.2 g and is preserved
to c. 95%. The original weight could have been slightly above 90 g which would again
roughly agree with the 9.2–9.4 g-unit. It derives from an area where metal working
appears to have been carried out, demonstrated by finds of slag (Kouka 2002: 63).
Farther north in a deep sounding in Insula XIII, in the so-called Megaron 832, two
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spool-shaped objects were found. One has a very irregular shape. It must be considered
as a pestle indeed (Bernabò-Brea 1964: 112, Inv.-no. 6100/12, pl. CIII, 16). The other
spool-shaped object however fits very well with our group of objects. It is broken, and
a large portion from the middle is lacking (Bernabò-Brea 1964: 112 Inv.-no. 6100/12,
pl. CIII, 14). In addition to an abundance of pottery, there are again finds of slag and
a tuyère (Bernabò-Brea 1964: 112, pl. LXXXIII, r). One C14-date from a carbonised fig
found in layers of building phase 2 of Megaron 832 provides a date range between
2910–2672 BC (1-sigma, Begemann et al. 1992: 220–221: 4145 +/-70 BP). Also in the
northern part of Poliochni Blue in Insulae I-II, two spool-shaped objects were found.
One of these, described as a cylindrical spool made of red stone with yellow veins
(Bernabò-Brea 1964: 268, Inv.-no. 5010, pl. CIII, 15), could unfortunately not be located
in the museum. This is the third object from Poliochni Blue that should be assigned to
our group. Furthermore, there is another ‘spool’ with a very rough surface treatment
(Bernabò-Brea 1964: 268, Inv.-no. 5007, pl. CIII, 17). It is slightly chipped and weighs
97.9 g. Again, compared to the very well-made SSPBW manufactured from carefully
chosen materials in later centuries, this object does not fit into our group. Both
‘spools’ from the northern insulae cannot be connected to any specific assemblage.
But again metal was possibly worked there due to the finding of six pieces of slag
(Bernabò-Brea 1964: 266). L. Bernabò-Brea already wondered whether the coarse
‘spools’ had a similar function as the fine, well-worked ‘spools.’ These latter most
probably were made of imported stone, as he remarked (Bernabò-Brea 1964: 607).
For the present, one has to conclude that the earliest datable ‘spools’ from the 29th
and 28th centuries are not a homogenous group, at least if one includes also the
coarse cylinders. When considering only the well-worked ‘spools’ made of attractively
veined stone, it is impressive to see how much similar they are to later SSPBW. But is
it realistic to think of them as functioning already as balance weights? In regard to
the very small sample and the often fragmented state of preservation of the objects
it cannot be proven that they were balance weights.

Çukuriçi Höyük

The 100 m × 80 m large tell of Çukuriçi Höyük (see Horejs in this volume) close to
ancient Ephesus has a 4 m depth of stratigraphy from the Late Neolithic/Early Copper
Age to the beginning of the EBA. The upper EBA layers of the settlement, the Phases
ÇuHu IV–III (Figure 10.7.1) are contemporary to parts of the sequence at Troy I. Typical
Troy II vessels like the Depas or wheel turned plates, which are part of the Lefkandi
I-Kastri assemblage on the Aegean islands, are not encountered in the top layers at
the site (Horejs et al. 2011: 42–43). In absolute terms the Phases ÇuHu IV–III are dated
to 2850–2750 BC through a sequence of 10 C14-dates (Horejs et al. 2011: 43). It is well
documented throughout the EBA phase at Çukuriçi Höyük that metal working was
one of the most important activities of its inhabitants. At this site numerous kilns
were excavated. An intriguing assemblage was found in Room 1 of ÇuHu III, directly
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at the modern escarpment in the middle of tell settlement. The contents must have
belonged to a metallurgical workshop (Figure 10.7.2 a–l; Horejs 2009: 364–365, fig. 6).
It includes also a small copper-silver alloy artefact (Figure 10.7.4; Horejs et al. 2010,
fig. 6.2) excavated not far from Room 1. Presumable its appearance may to some
degree imitate gold. Also different metal working tools (Figure 10.7.2 r–t, v–z), and
needles (Figure 10.7.2 m–q, u) have been excavated at the site. In 2008 a rectangular
weight made of basalt was found in a levelled layer between ÇuHu IV–III (Figure
10.7.6; Horejs 2009: 365–366, fig. 8). Weights of this kind find good parallels in EBA
sites in the Near East for example at Ebla (Ascalone and Peyronel 2006: passim) or
at Troy and Poliochni Phase Yellow (Bernabò-Brea 1976: 304–305, pl. CCLVII). One
year later a ‘spool’ of salmon coloured stone came to light in the layers of ÇuHu IV
(Figure 10.7.5; B. Horejs pers. com. 30.11.2009). The object and its context are so far
unpublished and I thank B. Horejs that I can present it here. In the excavations in
2011 two further weights were found: a small oblong and a larger oblong weight
both made of dark stone (pers. com. B. Horejs). The above mentioned basalt weight
(Figure 10.7.6) has a mass of 15.67 g, the large oblong weight weighs twice this: 31.2
g. The SSPBW has a mass of 3.78 g but a very tiny fragment has been broken off. The
weight ratio between the three objects is therefore 1 – 4 – 8. It seems more likely
that the intended ratio was ½ – 2 – 4, based on the unit of c. 7.8 g mentioned above
was in use from the third millennium in Syro-Mesopotamia, especially at the site of
Ebla (Ascalone and Peyronel 2006: 92–95: the so-called ‘siclo eblaita’ or ‘siclo siriano’).
Addendum 2016: This is confirmed by two most recent finds (Horejs 2016, fig. 4, 4–5):
a fragmented cylinder in argillaceous shale (5.6 g; ca. 2/3 preserved – 1 × c. 7.8 g) and
a flat rounded peridotite stone (39.79 g; 5 × 7.96), further strengthening the nexus of
early weights and metal production.

Concluding remarks on EBA weight use in the Aegean and Western Anatolia

It is possible to draw some conclusions from the presented data on the emergence of
weight metrology in the Aegean. This can be presented in three successive periods
from 2900–2200 BC, and not thereafter from 2200 onwards.
2900–2700 BC: The evidence of the earliest ‘spools’ from Poliochni Blue and the
Aghios Kosmas cemetery (above: ‘Spools’ and the pestle function) might not seem to
support an interpretation of them as balance weights. Yet, the new results from the
recent excavations at Çukuriçi Höyük confirm that weight metrology was already
practised in the Aegean, at least on the eastern coast, at an early stage around 2850–
2750 BC. With the earliest definite weights in Egypt and Syro-Mesopotamia datable
to around 3000 BC and the early third millennium BC this is impressive data for the
adoption of this important innovation in the Aegean and Western Anatolia. The find
at Çukuriçi Höyük of a ‘spool’ in the same level as stone weights of Near Eastern type
and its fit to the assumed unit (in this case of the unit of 7.8 g) is a strong indication
that the ‘spools’ might have also been used already as weights at other Aegean and
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Figure 10.7: Çukuriçi Höyük in EBA I: 1 Plan of the trenches S1–S4 in the phases IV and III (state
of excavation in 2010). – 2 Metalurgical finds from the site. – 3 Jug. – 4 Metal object of a silvercopper alloy. – 5 Spool-shaped potential balance weight (SSPBW). – 6 Oblong basalt weight (1–2
from Horejs 2010; 3–4 from Horejs et al. 2010; 5 unpublished, courtesy: B. Horejs; 6 from Horejs
2009; objects not scale).
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Anatolian sites. Their shape represents a local Aegean choice. Only at sites in the
Northeast Aegean (Poliochni) and Anatolia (Troy, Çukuriçi Höyük, Tarsus) have both
oblong dark stone weights of Near Eastern type and ‘spools’ been found together.
Çukuriçi Höyük lucidly illustrates the nexus between metallurgy involving precious
metals and special alloys and balance weights.
2700–2550/2500 BC: In the earlier part of the EBA II not many SSPBW can be dated.
These however already show the application of a unit of 9.4 g or slightly lighter.
This is demonstrated by single of SSPBW from Aghios Kosmas settlement phase A,
Lithares (lead), Lerna III B, Aghios Dimitrios (lead) and Tsoungiza. A SSPBW from EH
II Early at Tsoungiza was also calibrated using a piece of metal. The lead ‘spool’ from
Lithares bears markings, maybe relatable to a unit of 9 g. These objects indicate an
established weight metrology on the Greek mainland clearly before any Lefkandi
I-Kastri influence is recognisable.
2550/2500–2200: Most SSPBW can be dated to this period and on current evidence
it appears that excavation of every settlement site of this period has revealed some of
them. A contextual link between metallurgy and weight use, especially in the case of
silver extraction, seems to be indicative at several sites. SSPBW are especially found
in large numbers at sites with strong affiliation to trade (Aghia Irini, Dhaskalio) and
have monumental architecture (Tiryns, Kolonna). Secondary use of SSPBW as pestles
is observable in some cases (e.g. Tiryns).
2200–2000: It is hard to demonstrate that any SSPBW were still produced during
this period because the stratified SSPBW from EBA III (e.g. Aghia Irini, Kolonna)
could be explained as kick-ups from earlier EBA II layers. It is possible that weight
metrology was given up and lost (as seal use) in most parts of the Aegean, as seems
to have happened also to seals. Only on Crete these economic procedures continued
(in the case of the seals) or were re-invented (in the case of the weights: the disc
weights14). Apparently the first ‘civilisation’ emerged then on Crete and not on the
Greek mainland.

Conclusions

The ‘exceptional character’ (Nakou 1997: 637) of the Northeast Aegean with sites
like Troy and Poliochni (and now also Myrina) is well documented already during
the third millennium. The richness of the metallurgy, the splendour of the hoards
(‘treasures’) and as well as outstanding buildings with apparent special functions
(like the ‘Bouleuterion’ at Poliochni or the Megara at Troy) give the material culture
a quality not encountered before. These sites also provide the first evidence for signs
of economic complexity at the beginning of the Bronze Age. However, it was not only
the North Aegean that “were in receipt of diverse influence at least as far back as
the early third millennium through indirect interaction with the state societies of
Mesopotamia” (Nakou 1997: 648) but other parts of the East Aegean coast and Western
Anatolia also. The littoral of western Anatolia and its hinterland surely still veil more
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sites like Çukuriçi Höyük. Excavations at Liman Tepe suggest this might be another
candidate, when the results will be published in detail. During the early centuries of
the third millennium BC we get the first, yet still meagre, evidence for the presence of
seal-use and weight metrology. A possible guess is that both practices were connected:
small amount of material were precisely weighed out and could then be secured into
sealed containers. There is not yet any clear contextual indication for such practices
from a destruction horizon, yet the overall distribution of sealings and SSPBW in
the Aegean demonstrates that both practices are often encountered at the same
site (compare Figure 10.1–10.5). Recently skepticism has been raised (Haas-Lebegyev
and Renfrew 2013a: 503) regarding an earlier claim (Rahmstorf 2003: 296) about the
association of the use of weights and seals in the EBA II. More recently published data
(from Geraki, Petri, Myrina, Markiani, Mochlos) has however confirmed this. From all
sites on the mainland and the islands where sealings have been reported (and also
the small finds have been at least partially published) we know also of SSPBW: Aghios
Kosmas, Geraki, Lerna, Tiryns, Asine, Petri, Corinth, Provatsa, Aghia Irini, Myrina,
Markiani, Archanes, Mochlos. Only on Crete where SSPBW appear only at northern
sites with Cycladica, sealings have been found at sites where no balance weights are
known. As Crete remains largely outside the distribution of the SSPBW, it is possible
that other not yet identified weights were used on the island before the disc weights
became common in the second millennium BC.
As has been shown, for several reasons it is unlikely that the twin innovations of
seal-use and weight metrology, were autochthonous inventions. This is indicated by
the earlier existence of both of them in the lands east of the Aegean and Western
Anatolia (Eastern Anatolia, Syria, Mesopotamia). Both innovations left their first traces
in the earlier third millennium BC during the late EBA I and during the transition
from EBA I to EBA II, before the Lefkandi I-Kastri horizon emerged around the
middle of the third millennium BC. Indeed, the Lefkandi I-Kastri horizon, as well as
the Philia horizon on Cyprus, have been characterised by intensive contact phases
that merely represent the culminations of longer-term processes (Peltenburg 2007).
However, the nature of changes taking place during the 29th–26th centuries, are
still difficult to explain. Excavated and well-documented settlements of this period
are few, at least in comparison with the wealth of sites known from the middle and
later third millennium BC. The purpose of this paper has been to underline that the
impressive developments visible in many regions of the Aegean and Western Anatolia
around the middle of the third millennium, e.g. during the period of the Corridor
Houses on the Southern Greek mainland, are to no small extent the outcome of
the implementation of important innovations, ‘escaped technologies’ from the East
during the earlier third millennium BC which became adapted but changed to local
preferences. Derivatives, if not somewhat independent interpretations of the foreign
practices are especially perceptible in the Aegean. For example, in the Anatolian EBA
and the Northeast Aegean the oblong dark stone (‘haematite’) weights were popular
and were similar to ones from Syria. In the Aegean, however a distinctive new shape
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was created in the early third millennium BC – the spool-shaped weight. In addition
to this, the glyptic expressions in the Aegean are to a certain measure autonomous
inventions – such as the use of roller stamps for decorating large clay hearths. These
important developments started early in the third millennium – shortly after the
conventional beginning of the Bronze Age in this region. Silver appears to have already
played an important role during this early period when we consider the first metal
vessels made out of silver from Aegean islands and the evidence for silver extraction.
Mining (e. g. on Siphnos: Wagner and Weisgerber 1985), production (e. g. at Lambrika
in Attica: Kakavogianni et al. 2008) and consumption (e.g. bowls, bracelets) of silver
is already well known in the earlier third millennium BC. Real bronze, however, did
not yet play a substantial role in economic life during the earlier half of the third
millennium and even during the latter half of that epoch, its impact was limited
because arsenical copper was still much more in use. Hence to call the early third
millennium BC already an Early Bronze Age seems to be a misnomer, rather the Age of
Accountancy and Metrology had started.
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Notes

1. However, this specific class of objects are still published together with objects which can be
considered as pestles indeed. For example some “spools” from Dhaskalio or Aghia Irini (HaasLebegyev and Renfrew 2013a: 494, fig. 25.2, 5438; 25.3, 5438; Wilson 1999: pl. 38, SF-120, pl. 96,
SF-120) seem to be indeed pestles because they are of different shape with just one side for
grinding.
2. Pelikata on Ithaka (45 g; Heurtley 1934/35: 37, pl. 9, no. 178), Tiryns (46,3 g, Kilian 1982: 422,
fig. 45 [2. row, right]; 46.15 g, Kilian 1982, 422 Abb. 45 [3. row, third from left]), Corinth (45 g,
Corinth Museum MF 4874), Geriza (47.45 g, Blegen 1928: 198, fig. 186 [mid left]), Kolonna (46.25
g, Walten and Felten 1981: 102, 143, 179, pl. 127, no. 508, X; 47.85 g; Lang 2003: 131, pl. 42, no. 11),
Aghios Kosmas (45.2 g, Mylonas 1959, 30, fig. 166, no. 5), Aghia Irini (45.6 g, Davis 1986: pl. 68,
AP-3; 45.7 g, K7.227, CM 1347; 46.9 g, Wilson 1999: 151, 198, pl. 38, SF-126; 96, SF-126), Dhaskalio
Kavos (c. 44 g, Haas-Lebegyev and Renfrew 2013a: 491–493, 495, 499, figs. 25.2–3: no. 12090, pl.
12b: no. 12090; 45.7 g, 4457, unpublished) Amorgos (44.7 g [surface very worn], Sherratt 2000:
175, cat.-no. 8.30., pl. 219), Akrotiri on Thera (45.9 g, ΤΑΦΡΟΣ 68–69, unpublished), Lesbos on
Lesbos (44.5 g, Lamb 1936: 195, pl. XXIII, no. 30.56), Tarsus, Southern Anatolia (45.8 g, slightly
chipped, Goldman 1956: 275, fig. 420, no. 109).
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3. Four from Aghios Kosmas are reported to have pigments on one of their circular ends (Mylonas
1959: 84, 99, 142–143, fig. 166, nos. 2, 5, 8, 11; Haas-Lebegyev and Renfrew 2013a: 501). I could
study these finds in the National Museum at Athens in November 2005. One of them with
blue pigment from Grave 21 (Mylonas 1959, 99, 143, fig. 166, 11) has an irregular shape and
widens suddenly at the point where it is broken (?). It seems to be indeed a pestle and is not
belonging to our group. The SSPBW from graves 7 (Mylonas 1959, 87, fig. 166, 8) had no traces
of color as described by Mylonas when I studied it in the National Museum, but maybe they
had disappeared over time. If the object belongs to the grave assemblage (what is not fully
clear) it can be dated to the Kampos Phase, roughly around 2800 BC, and would be the earliest
datable SSPBW on the Greek mainland. Its mass is 9.9 g, not fitting to the later units. The second
spool from Grave 9 (Mylonas 1959: 89, fig. 166, 10) weighs 7.2 g, again an assignation to the
later units seems difficult. Two from the settlement phase B of Aghios Kosmas dated to EH II
Late (Maran 1998: 81, pl. 81) are reported to have traces of color on top (Mylonas 1959: 143,
fig. 166, 2, 5), but again I could not find any traces on them in 2005. The mass of the SSPBW
from the settlement confirms rather nicely the assumed units (mainly 9.4 g-unit). Two were
found in Bothros 3 of phase A of the settlement (EH II Early and maybe even EH I Late: Maran
1998: 81–82), hence possibly contemporary with the cemetery. One of these two is fragmented,
the other weighs 35.9 g (4 × 8.98 g). The other five SSPBW from the later Phase B of Aghios
Kosmas (Rahmstorf 2006a: figs. 16) fit well to this unit (Mylonas 1959: fig 166, 2, 4–5, 7: 9.2 g;
36 g; 45.2 g; 64.1 g), only two (Mylonas 1959: fig. 166, 1, 3: 15.3 g; 16.8 g) might be assignable
to other units (2 × 7.8 g?; 2 × 8.4 g?).
4. The well preserved SSPBW 5952 from Trench I of phase B is reported to have “most probably
remains of red pigment embedded in the marble” (Haas-Lebegyev and Renfrew 2013a: 493),
later in the functional discussion the probable aspect is left away: “with traces of pigments”
(Haas-Lebegyev and Renfrew 2013a: 501). On the excellent additional colour photographs
supplied on the supplementary material of the enclosed CD no pigment traces are visible in
my judgement. It is only that the cream-coloured marble has slight spots with more intensive
orange-brownish color components, visible in the small recent breakage areas at the edge of
one circular end.
5. Level XVIIb at Beycesultan in southwestern inland Anatolia two “spools” were associated with
two marble bowls in the “shrine” (Lloyd and Mellaart 1962: 35, 276, pl.32, 7–8). The two objects
are however not symmetrical: one circular end is convex, the other roughly flat. Therefore
they cannot be easily attributed to our class of “spools” or SSPBW.
6. Compare Petruso 1992, 4: “It is not uncommon to observe persons in the Mediterranean today
using brass scale weights as nutcrackers, hammers, pestles and the like, for which purposes,
it must be admitted, they are admirably suitable”.
7. It is not possible to open many folders on original CD enclosed with the publication. I would
like to thank Michael Boyd for sending me a replacement.
8. Layer 15/25 which is interpreted as the result of a ceiling collapse which probably appeared
“quite soon after this part of the site was abandoned (Renfrew et al. 2013b: 103). This event
sealed an interesting assemblage on Floor P: 3 SSPBW (10160, 10711, 10174), 4 tuyères, a copperbased spill, a unifacial marble grinding slab, one rubber and one pestles and five stones discs
of much different size. One floor further down another SSPBW (5952) was found together
with several stone tools and a piece of slag (Renfrew et al. 2013b: 107) suggesting metallurgical
practices were undertaking in this trench (Renfrew et al. 2013b: 103). The other two SSPBW
(5135, 10174) were found in tumble layers further above, still together with some metallurgical
finds (Renfrew et al. 2013b: 100).
9. Unfortunately two (Dhaskalio 10765 and 11805) of three from the settlement of Dhaskalio are
very badly fragmented but their diameter implies a mass in both cases of half a kilo of even
more. Dhaskalio 5202 is weighing 380 g, fitting very well the assumed units (4/5 of 470 g;
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40 × 9.5 g; 50 × 7.6 g). Two very large SSPBW are also known from Aghia Irini. One the “giant
pestle” (Caskey 1986: pl 2, f; Wilson 1999: 150, 197, pl. 38, SF-115; pl. 96, SF-115) from Period
III (late EC II) Deposit BO, a rich debris level above floor of House ED, room 4 (Wilson 1999:
196–197) which “appears to be made up of debris from the collapse and/or dismantling of its
upper mudbrick story” (Wilson 2013: 395, Tab. 2), is over 18 cm large and weighs 3790 g. Its
weight fits again rather well the assumed units (8 × 473.8 g; 320 × 11.8 g; 400 × 9.5; 480 × 7.9 g).
This debris includes also three other SSPBW, the very large litharge piece and the potential
lead scale mentioned above. Two second large SSPBW is again a fragmented example found in
the early MBA context CM at Aghia Irini (Overbeck 1989, 171, pl. 83, CM-15). It is still weighing
411 g and may have had a weight of c. 500 g.
When the settlement Dhaskalio and the finds from the special deposits from Kavos are taken
together and conceivably SSPBW from Dhaskalio Kavos in the Naxos Archaeological Museum
and the Goulandris Museum are included as well the absolute number might amount to 110
SSPBW. Tiryns (74), Aghia Irini (c. 41), Kolonna (40), Lerna (13), Akrotiri (13), Poliochni (12)
and Kastri (11) follow already with considerable distance in numbers.
Both, the Kolonna hoard and the treasures from Troy are well known for their explicit inclusion of
objects of Near Eastern origin or imitations of such. Noteworthy is especially the etched carnelian
bead from the Kolonna hoard, a type which is found otherwise only in regions between modern
day Iraq and western India (distribution map: Rahmstorf 2011, 148 [bottom]). The Aegean short
elongated biconical beads seem to be a faint and distant reflections of the much longer, sometimes
over 10 cm long carnelian beads found with a similar distribution (Possehl 1996: 159–160, fig.
13). The very hard carnelian stone (7 on Mohs scale) is not found in the Aegean, Anatolia or
Mesopotamia, but only in regions farther east. This extreme hard metamorpheous stone could be
only perforated through the use of a specific stone: “Ernestit”, named after Ernest J. H. Mackay,
the excavator of Mohenjo-daro by M. Kenoyer (Kenoyer 1998: 161, fig. 8.32). It was very time
consuming (Roux 1995). (cf. now Ludvik et al. 2015; Rahmstorf 2015, 159–163 figs. 9–10).
There is a mace head from EBA Bozhöyük, some 40 km northwest of Eskişehir in Western
inland Anatolia, not depicted in the publication, but described as being “very beautiful blue
stone (lapis lazuli?)” (Körte 1899: 16). At EBA Kültepe near Konya in South Central Anatolia,
three cylindrical lapis lazuli beads found in a grave together with 71 gold and 56 carnelian
beads in layer 13 at late EBA Kültepe (Özgüç 1986: 43, fig. 3, 41) and four lapis lazuli cylinder
seals stylistically dated to the later third millennium BC (Özgüç 1986: 45, fig. 3, 42–43). This
combination of blue (lapis lazuli), red (carnelian) and yellow (gold) beads is highly typical of
the Mesopotamian colour palette of jewellery in the third millennium BC.
J. Maran (2007: 13–14, pl. 4, 1–5) suggested that for the first time a few years ago. Later
publications of such finds from the EBA Aegean (Kolonna: Rahmstorf 2008: 160–161, fig. 5) and
Western and Southern Balkans (Heyd 2007) underlined the fact that such finds are found in
some numbers outside the Bell Beaker pottery distribution in the later third millennium BC
between 2300–2100 BC (EH III Lerna and Kolonna). J. Haas-Lebegyev and C. Renfrew (2013b:
663–664) referred also to allegedly earlier and later parallels from the Neolithic, earlier EBA
or the MBA. These are however neither parallels as they have only one perforation at one
side and/or are round in diameter (e.g. Rambach 2000a: pl. 3, 5) nor are their archaeological
contexts indicating pre- or post-late EBA dating: a stone bracer was found at Prodomos in
Thessaly, a site which has not only Neolithic but also BA layers (Alram-Stern 1996: 344 with
further references).
A possible Anatolian connection is highly interesting in the case of the Minoan disc weights
which find typological parallels at several Middle Bronze Age sites in Asia Minor. See Alberti,
this volume.
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