
Grape-pressings from northern Greece:
the earliest wine in the Aegean?
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Houses burnt down at the Neolithic site of Dikili Tash in northern Greece preserved the remains
of wild grapes and figs. The charred shapes showed that there was a pile of grape pips with skins –
clear evidence for the extraction of juice. The authors argue that the juice was probably used to
make wine – towards the end of the fifth millennium BC the earliest so far from the Aegean. The
occupants of the houses also had two-handled cups, providing another clue to consumption of a
special kind.
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Introduction
The significance of the grape and its products, mainly wine, for prehistoric societies in the
Aegean, in particular those of the Bronze Age, has been widely emphasised in the archaeo-
logical literature. Both Renfrew (1972) and Gilman (1981) considered viticulture as a key
factor in the emergence of Bronze Age elites. For Renfrew, viticulture (together with the cul-
tivation of the olive) allowed the cultivation of marginal land, thus generating the need for a
redistributive centre. According to Gilman, the high demands of viticulture tied people to
the land and rendered them more vulnerable to control. The product of viticulture, wine, due
to its intoxicating, mind-altering properties could have constituted a very special ‘food sub-
stance’, a ‘diet enhancer’ (Sherratt 1999), which could have been used in special social con-
texts of consumption (Sherratt 1987), feasting in particular (Dietler 2001). Thus wine repres-
ents a substance that could have been involved in the negotiation of power (Hamilakis 1996)
and the maintenance of social cohesion in the Aegean (Andreou 2003). The significance
of the consumption of a drink, most likely wine, in feasting contexts among Late Bronze
Age societies in the Aegean, is emphasised in recent work on the ‘Mycenaean Feast’ (Wright
2004). The recognition of wine in the archaeological record is therefore of major significance.

One method that has been employed for the detection of wine is the chemical analysis of
pottery residues. The identification of tartaric acid (Singleton 1995) in pots is a potential
indicator for a grape-based alcoholic beverage. Finds of tartaric acid in vessels from Hajji
Firuz Tepe in Iran, dating to the sixth millennium BC (5400-5000 BC, McGovern et al.
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1996), and from Godin Tepe at a later date in the same region, have been interpreted as the
remains of ‘wine’, a conclusion corroborated by the study of pottery shapes (McGovern &
Mitchel 1995). Residue analysis from the Aegean has identified ‘wine’ by the end of the third
millennium BC (Early Bronze Age) in vessels from Crete (Tzedakis & Martlew 1999: 145).

Other means employed to infer the use of wine by prehistoric societies include the study
of the remains of the grape-vine found at archaeological sites (Renfrew 1973) and the
recognition of its cultivation through the identification of morphologically domesticated
grape pips (Renfrew 1995; 2003). Nevertheless, the association between morphologically
domesticated grape-pips with grape cultivation and wine production is not without its
problems. At what point in the process of the exploitation of the grapevine a change in
morphology of the grape pips took place remains unknown; therefore the possibility that
morphologically wild pips could have derived from cultivated vines and that wine was made
of wild grapes cannot be excluded (Rivera Nunez & Walker 1989). The archaeobotanical
evidence from Greece has led to the suggestion that there was a ‘transitional’ phase during
which the grape pips were neither wild nor domesticated in their entirety (Logothetis 1974;
Renfrew 1995).

A more direct contribution of the archaeobotanical evidence consists of the remains of
grape juice extraction per se. These finds consist of grape-skins occasionally attached to
grape-pips. Such finds are reported from the end of the third millennium at Myrtos in
Crete (Renfrew, J. 1972), tentatively identified as such, and from the end of the second
millennium (Late Bronze Age) at Toumba, Thessalonikis, here experimentally shown to
represent wine pressings (Mangafa et al. 1998).

This paper presents archaeobotanical remains that prove the deliberate use of grape juice,
possibly for the production of a fermented beverage, and most probably some form of
wine. Dating from the end of the fifth millennium BC, this can be claimed as the earliest
occurrence of wine in the Aegean.

Charred wine-pressings from Dikili Tash
Dikili Tash/Philippoi (Figure 1) is a tell-site situated in the Drama plain in eastern
Macedonia, northern Greece (Koukouli et al. 1997). The grape-finds discussed here represent
part of the charred plant remains from the site, retrieved by flotation (French 1971) of soil
samples. The archaeobotanical samples from Dikili Tash originate from four Late Neolithic
houses destroyed by fire in a major conflagration episode dated to the second half of the fifth
millennium BC. The houses were rectangular and parallel to each other, with post-framed
walls. They contained ovens, hearths, storage bins, pots and a wide variety of objects related
to daily activities. Besides the grape finds (Vitis vinifera L.), the archaeobotanical assemblage
from the site consists of cereal grain, pulse seed, fruits and nuts, stored within the houses
including the following species: einkorn wheat (Triticum monococcum L.), barley (Hordeum
vulgare hexastichum L. var. nudum), lentils (Lens sp.), grass pea (Lathyrus sativus L.), figs
(Ficus carica L.), wild pear (Pyrus sp.) and acorns (Quercus sp.) (Valamoti 2004).

The remains of the grapes originate from the floor debris of one of the Late Neolithic
Houses, House 1, (several grape pips were also retrieved from earlier excavations at Dikili
Tash, published in Renfrew 2003). The grape pips have been directly dated to 4460-4000 BC
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Figure 1. Map of northern Greece indicating location of Dikili Tash.

(N.C.S.R. Demokritos, Laboratory of Archaeometry (Y. Maniatis, G. Fakorellis), sample
DEM 179; calibrated following Stuiver & Reimer 1993, Stuiver et al. 1998). They originate
from the southern area of the house and consist of a total of 2460 grape pips and a large
number (more than 300) of empty, pressed grape skins occasionally attached to grape pips
(Figures 2 & 3). Measurements carried out on the grape pips from House 1 at Dikili Tash
suggest that the grapes used at the site were morphologically wild (Mangafa & Kotsakis
1996). Two possibilities seem plausible for the House 1, Dikili Tash grapes: they were either
harvested from wild plants or they originated from plants at a very early stage of tending
or cultivation (before the development of pips bearing the morphological characteristics
of domestication). The region of the Drama plain is within the geographical distribution
of the wild vine, V. vinifera sylvestris (Logothetis 1962) and has been detected in pollen
profiles from the Drama plain, in the vicinity of Dikili Tash, between 13 000-10 000 BP
(Wijmstra 1969). Grape pollen has been found in various locations in northern Greece with
an increasing, but spatially and temporally discontinuous, presence since the beginning of
the Holocene. There is a significant rise from 3500 BP onwards, the increase being related
to human activity and the cultivation of the grape vine (Bottema 1982).

The most interesting feature of this grape concentration is the presence of grape skin
attached to grape pips, and of loose grape skins (Figure 3). Experimental charring of fresh
grapes, raisins and waste products of wine production, i.e. ‘wine-pressings’ (tsipoura or
stemphyla in Greek), indicated that modern wine pressings, when charred at temperatures
of the range that would yield charred remains similar to those found at archaeological sites,
preserve the original morphological characteristics prior to charring, i.e. pips surrounded by
skins and loose skins, and are morphologically distinct from charred raisins and fresh grapes
(Mangafa et al. 1998). On the basis of this experiment, the archaeological remains of grapes
from Dikili Tash morphologically resemble ‘wine-pressings’ and could not have originated
from charred grapes or raisins. We can therefore conclude with some certainty that the
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Figure 2. Charred grape pips and ‘wine-pressings’ from Late Neolithic Dikili Tash (scale: 1cm).

Figure 3. Charred ‘wine pressings’ from Late Neolithic Dikili Tash (detail of four specimens; scale: 5mm).
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concentration of grapes found at Dikili Tash represents the by-products of extracting juice
from grapes.

The high number of pips as well as the homogeneous composition of the sample implies a
process of deliberate concentration of grape flesh or juice. Their location in the house could
be related to the storage of the by-products for use as animal fodder or preservative (Foxhall
1998). Alternatively they could represent the actual grape juice with the wine pressings, kept
perhaps in a wooden or leather container that did not survive the destruction by fire.

Discussion
The Dikili Tash finds suggest that juice from morphologically wild grapes was being
extracted at the end of the fifth millennium BC. Although the end product may well have
been wine, we should begin by considering more immediate uses of the juice. Grape juice
or must (moustos in Greek), is traditionally used in modern Greece for the preparation of
sweets, mixed for example with flour. It is also transformed by boiling to a condensed syrup
called petimezi, occasionally mixed with ash and used as a sweetener in various recipes. Such
products made of ‘boiled down’ must are mentioned by ancient Greek and Roman writers
and prepared in modern Turkey (Gorny 1995). There is no reason to exclude such uses for
the Dikili Tash grapes.

The production of wine, however, is also probable. If this were the case, the remains
of ‘wine-pressings’ could have been contained within a wooden vessel where fermentation
could have been under way. These pressings give colour but also a bitter taste to wine as
they are rich in tannins (Singleton 1995); therefore they could not have been left with the
juice for a long time.

What would the taste of this fruit juice or wine have been like? This is partly dependant
on the type of grapes used, i.e. whether they belonged to the wild (Vitis vinifera sylvestris) or
domesticated (Vitis vinifera vinifera) variety. Wild grapes are known to have a bitter taste,
low in sugar with a skin rich in tannins, yet they can be used to make wine (Singleton
1995). Whichever form of grapevine was used by the Dikili Tash inhabitants, it must have
produced enough to make the extraction of juice worthwhile. The use of wild grapes for
the production of wine is a strong possibility and it could have been rendered sweet with
the addition of honey (Palmer 1995; Gorny 1995) or perhaps sweet fruits like figs. Whole
figs were also found charred in the Dikili Tash houses, therefore all the ingredients for the
production of an alcoholic beverage were available. In fact, it might have made more sense
to produce a fermented beverage rather than a syrup had the grapes been of the bitter wild
form. On the other hand, there is no reason to assume that Neolithic fermented beverages
and other foodstuffs need be agreeable to our modern taste, addicted as it is to sweet things
(Sherratt 1995).

The grape pips and wine-pressings from Dikili Tash, suggest that the use of grapes
for the production of wine could have started irrespective of whether the plant had
been domesticated or not, and that therefore viticulture is not a prerequisite for wine
production. This point has been raised by McGovern (1995) and Singleton (1995) but
it has not been possible to demonstrate it on the basis of archaeological finds: tartaric
acid is present in both wild and domesticated grapes, therefore chemical analysis cannot
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show whether juice/wine from wild or domesticated grapes was included in the vessels
where tartaric acid has been found. Secondly the finds lend support to earlier views
that wine production, viticulture and the domestication of the grape vine could have
taken place independently in various parts within the broad region of the grape vine’s
natural distribution, northern Greece being one of them, rather than in one region
such as the Near East (Zohary 1995) and Anatolia or the Caspian (Olmo 1995). The
assemblage from the Neolithic houses of Dikili Tash includes two-handled cups and jars
that suggest a use for decanting and consuming liquids (Figure 4). Later on, the pottery

Figure 4. Cups from Final Neolithic Dikili Tash: a) two-
handled cup from House 1 (height: 16cm), b) one-handled
cup from House 4 (scale: 2cm).

evidence during the third millennium BC
from Sitagroi V (Renfrew 1986: pl. XXII,
1, 2), in the same broad region as Dikili Tash,
as well as evidence from other sites, indicates
a widespread use of such cups, implying the
consumption of some form of beverage. An
early consumption of fermented beverages
since the beginning of the Neolithic has been
argued by Whittle (1996). In light of these

arguments, the cups with personified decorations that were deposited during or after large
scale feasting, recently recognised at Makriyalos in northern Greece and dating to the first
half of the fifth millennium BC (Pappa et al. 2004), call for a content worthy of the
circumstances, perhaps wine.

Conclusion
This find from Dikili Tash represents the earliest evidence for the use of grape juice and/or
wine in the Aegean, and the eastern Mediterranean in general, during the Neolithic period.
The question of whether wine was indeed produced from the juice extracted from the Dikili
Tash grapes remains open, yet the archaeobotanical evidence from the site is as good as the
evidence from chemical analysis of pottery residues. Neither the presence of tartaric acid in
pottery residues (cf. McGovern & Mitchel 1995), nor of ‘wine pressings’ in archaeological
deposits, such as those found at Dikili Tash, can definitively prove that the grape product
in question was indeed wine. Nevertheless, some support for the production of fermented
beverages based on grapes is provided by the pottery cups.

The Dikili Tash finds predate by nearly one millennium the recently announced find of the
earliest remains of wine from the site of Erimi in Cyprus by Maria Rosaria Belgiorno (2005).
The remains of grape-juice extraction from Late Neolithic Dikili Tash in eastern Macedonia,
northern Greece, provide the best and oldest indication, so far, for the production of an
alcoholic beverage based on grapes, i.e. some form of wine, in the Aegean during the second
half of the fifth millennium BC.
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