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Introduction

In common with other technologies, ground stone
objects must be studied contextually in order to gain
insight into the way(s) they were used and percei-
ved by their contemporary users. In the case of the
Greek Neolithic, a key research issue is the nature of
early farming society and, in particular, the sugges-
ted emergence of individual households and the in-
terplay between domestic and communal scales of
organisation (Halstead 1999; Kotsakis 1999; Tom-
kins 2004). A contextual analysis of ground stone
thus has potential to contribute to the understand-
ing not only of this class of artefacts, but also of the
ways in which their production, consumption and
discard were structured within different forms of so-
cial practice, within daily domestic activities vs. pe-
riodic gatherings of a more communal character, for
example. To date, however, the nature of lithic tech-
nology and the value of lithic implements within

Neolithic societies in Greece have been discussed in
rather general terms (see Perlès 1992) and have not
been explored at the scale of a single settlement. Sy-
stematic studies have not been undertaken of the
contexts of deposition of ground stone artefacts and
of their spatial association with other sets of mate-
rial culture.

Studies of excavated ground stone assemblages from
prehistoric sites in Greece have focussed mainly on
typological and technological issues, at least in part
because of the restrictions imposed by sample size
(see, for instance, the assemblages from Achilleion
in Thessaly [Winn and Shimabuku 1989] and Diki-
li Tash in Macedonia [Séfériadès 1992]). In addition,
some of the largest published assemblages come
from multi-period surface survey projects and so of-
fer neither chronological nor intra-site contextual
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control, as for example the 304 ground stone arte-
facts recorded by the Argolid Exploration Project
(Kardulias and Runnels 1995) or the assemblage
collected by the Lakonia Survey (Carter and Ydo
1996). The ground stone assemblage from large-scale
excavations at Late Neolithic Makriyalos in Northern
Greece is the largest such assemblage from prehisto-
ric Greece (c. 8800 artefacts) and presents an excep-
tional opportunity for contextualised analysis to en-
hance understanding of both ground stone techno-
logy and human society in Neolithic Greece.

In this paper, the ground stone assemblage from Ma-
kriyalos will be placed in context, and the spatial
distribution of tools and tool-related activities will
be investigated. Contextual analysis of the Makriya-
los assemblage, which is still in progress, has been
conducted at various spatial scales, that may reflect
different scales of social interaction (household, lo-
cal community, regional community). To quote Jones
(2002.83), ‘what we are interested in, then, is how
material culture is used to create and maintain mea-
ningful social relations that affirm the definition of
identity and belonging at individual, local and wider
scales’.

The Site

The Neolithic site of Makriyalos is one of the largest
flat-extended settlements in Macedonia, Northern
Greece (Fig. 1). The estimated size of the settlement
is c. 50 hectares, while the excavated area spreads
over six hectares. Two phases of Late Neolithic occu-
pation have been identified: Makriyalos I dated to
the early Late Neolithic (5300–5000/4900 BC) and
Makriyalos II dated to the later Late Neolithic (4900–
4600/4500 BC) (Pappa and Besios 1999b.177–
180). Makriyalos I was surrounded by a double
ditch (Ditches Alpha & Beta) enclosing an area esti-
mated at 28 ha, while a third ditch (Ditch Gamma)
within this enclosure may represent an internal
boundary. The enclosure was occupied by loose
groups of pits, the larger of which have been inter-
preted mainly as pit-dwellings. Fire installations were
found in separate pits outside the houses (Pappa
and Besios 1999a). Another feature identified are
borrow pits up to 30 m in diameter, used initially to
mine bedrock (Pappa et al. 2004) (Fig. 2). Makri-
yalos II is characterised mainly by a densely occu-
pied habitation area with pit structures, but also rec-
tilinear buildings.

The ditches seem to have played a very important
role in the communal life of Makriyalos I, because

they define the boundaries of the settlement and
also represent large scale earthworks that would
have required the investment of large amounts of
energy and probably the mobilisation of many peo-
ple for their original construction and subsequent re-
working (Pappa and Besios 1999a). Ditch A also re-
presents the main burial ground in Makriyalos I (Tri-
antaphyllou 2001), a function that perhaps stressed
its communal character by ‘defining symbolically a
local community’ (Pappa et al. 2004.18).

Borrow pits, similar to ditches, have been interpre-
ted as loci of communal character due to the volume
of material they have yielded. The study of stratigra-
phic, faunal and ceramic data from one of these bor-
row pits – Pit 212 – suggests that its exceptionally
rich fill accumulated within months, or just a few
years, perhaps from large-scale feasting episodes
(Pappa et al. 2004.22). Pit 212 yielded 25 % of the
ground stone objects from phase I and represents the
largest concentration of ground stone artefacts with-
in this phase. Both ditches and borrow pits thus seem
to represent features of a communal character where
community identities were forged and maintained.

Because Makriyalos I offers the clearest distinction
between and most abundant evidence for both do-
mestic and communal scales of activity, this paper
will focus on the material that has been attributed
to this phase.

Ground stone technology

The Makriyalos I ground stone assemblage consists
of 5308 artefacts in total, which have been attribu-

Fig. 1. Map of Greece showing the location of Ma-
kriyalos.



Unravelling ground stone life histories> the spatial organization of stone tools and human activities at LN Makriyalos, Greece

291

ted to seven main categories: edge tools (17.6 %),
grinding/abrasive tools (65.7 %), percussive tools
(0.8 %), perforators (0.5 %), multiple-use tools (2.4 %),
ornaments (0.8 %) and miscellaneous (1.2 %). Arte-
facts that survive in a fragmentary state and could
not be attributed to a specific tool category have been
recorded as ‘indeterminate’ (11.1 %) (Tab. 1).

The grinders from Makriyalos, the upper handheld
mobile grinding tools, represent the products of an
expedient technology; they are primarily made of
marble cobbles and pebbles that come from nearby
streams, and have no evidence of manufacture or
modification. Grinding slabs, the lower passive grin-
ding tools (Wright 1992), are made from more dis-
tant raw materials, mainly sandstone with well-ce-
mented grains, schist and gneiss. They are roughly
shaped and there is some evidence for rejuvenation
by repecking of heavily used/worn-out use-faces
(Tsoraki in prep.).

Edge tools, i.e. tools that have acquired an edge
through deliberate modification (axes, adzes, chi-
sels), are made of raw materials from non-local sour-
ces, mainly serpentinite and igneous rocks, and are
the products of a formalised production sequence.
Great time and effort was invested in the production
of edge tools, as demonstrated by the high level of
polishing on all tool surfaces, indicating that smooth
and often lustrous surfaces were a desirable trait
(Tsoraki forthcoming). Furthermore, edge tools are
also the category with the greatest time invested in
maintenance and repair, with evidence, often for
more than one episode on the same tool, of the time-
consuming processes of resharpening and sawing.
Sawing was characterised by great attention to detail
and precision, as indicated by the sequence of steps
followed during the refashioning of edge tools using
this technique. Unfinished examples in the Makriya-
los assemblage indicate that initially a shallow groove

was created, probably with a flint blade, to define
where the tool would be cut. Then, using stone slabs
and other abrasives (e.g., quartz sand), the tool was
sawn by grinding, and quite often two opposed gro-
oves were created so as to control the eventual snap-
ping of the tool in half (Fig. 3). Efforts to erase tra-
ces of sawing by re-polishing/re-grinding the remai-
ning lips of the groove again imply interest in the vi-
sual appearance of these tools (Tsoraki in prep.).

Ground stone in private and public areas: com-
parison between habitation contexts, the ditch
system and ‘borrow pits’

As can be seen in Figure 4 most of the material attri-
buted to Makriyalos I comes from stratified contexts,
while all three general context types – habitation, di-
tches, borrow pits – have yielded large assemblages,
allowing meaningful comparisons between private
and public areas of activity. Of 5308 objects attribu-
ted to Makriyalos I, the vast majority (>80 %) comes
from communal areas, whereas only 13.0 % of
ground stone products have been attributed to habi-
tation areas.

All seven general tool categories occur within di-
tches, borrow pits, and the habitation area, and in
most cases they are distributed rather evenly among
the different contexts (Fig. 5). Edge tools and grin-
ding/abrasive tools, however, present distinct pat-
terns of deposition. Edge tools occur more frequen-
tly in habitation areas and less frequently in borrow
pits and ditches. Grinding/abrasive tools, on the ot-
her hand, are encountered mainly in the ditch sys-
tem and borrow pits, making up almost 80 % of the
material from these contexts, as compared with 60 %
in domestic contexts (Fig. 5).

More interesting patterns emerge when edge and
grinding/abrasive tools are broken down into sub-

categories. All sub-categories
of edge tools (axes, adzes, chi-
sels) occur more frequently in
habitation contexts, but grin-
ding/abrasive tools present
greater variation in contexts
of deposition. Pestles and ab-
raders, though admittedly the
sample size is very small, are
encountered more frequently
within habitation contexts,
whereas grinding slabs are re-
latively more frequent in bor-
row pits and the ditch system

Fig. 2. Plan of Makriyalos I settlement, indicating the location of main
features mentioned in the text (after Pappa et al. 2004.17 fig. 2.1).
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than in the habitation area. Grinders, however, are
attested twice as frequently in the ditch system as in
domestic contexts (Fig. 6). It should also be noted
that the only three mortars found in Phase I come
from communal areas, two from borrow pit 212 and
one from Ditch Gamma.

This evident preference for the deposition of certain
tool types in certain areas of the settlement (edge
tools in habitation; grinders in ditches; grinding
slabs in communal areas) may be further explored
in relation to other attributes such as raw materials,
fragmentation patterns and degree of use.

Edge tools, grinding slabs and grinders differ little
between the three context types in terms of dimen-
sions, morphological characteristics, fragmentation
patterns, and degree of use and maintenance. The
raw materials used for edge tools, grinding slabs
and grinders are also similar between domestic and
communal contexts. Marble grinders occur more fre-
quently in the ditch system and borrow pits, how-
ever, whilst the grinders from the habitation levels
present greater variability in raw materials with
quartz and igneous rocks appearing much more fre-
quently here than in the other two context types. Al-
though similar manufacturing techniques are en-
countered in all three context types, highly polished
edge tools occur more frequently in the ditches, while
tools with lower quality of polishing are more fre-
quent in habitation contexts.

Investigating activity related to ground stone
within the domestic arena

Apart from the comparison between domestic and
communal areas, the spatial analysis of the Makriya-
los I assemblage was conducted at a finer level to
explore how the production and consumption of
ground stone was organised and practised within
everyday life. 691 ground stone objects have been at-
tributed to Makriyalos I habitation contexts. The vast
majority has been attributed to specific pits, whilst
only 144 objects come from units generally attributed
to habitation areas (21.0 %). The pits could be grou-
ped in clusters, the main ones being pit clusters Kappa-
Lamda (KL), Lamda (L), and Omikron (O), with 123,
64 and 87 ground stone objects respectively (Fig. 2).
In addition to these clusters, relatively large concen-
trations of materials have been attested in the single
pits 251 (n = 50), 258 (n = 46) and 281 (n = 26).

Comparison of these sub-assemblages reveals a ra-
ther uniform picture: apart from the complete ab-

sence of perforators and extreme rarity of percus-
sive tools, all general object categories are encounte-
red in all pit clusters; edge tools and grinding/abra-
sive tools, in particular grinding slabs, are distribu-
ted relatively evenly between the three main clusters
of pits, while the ground stone from the pit clusters
also exhibit great similarity in terms of morpholo-
gical characteristics, manufacturing techniques, de-
gree of use and fragmentation patterns. In terms of
raw materials, a wide range of rock types attribu-
ted to all three geological categories is witnessed in
the three clusters and single pits. The presence of si-
milar raw materials within the different clusters
could potentially indicate that the different house-
holds exploited similar or even the same natural re-
sources.

This homogeneity in the distribution of ground stone
material reaffirms the excavators’ interpretation of
these spaces as places of analogous character (habi-
tation areas). The implication that the same activi-
ties were practised in various areas within the site
parallels a similar suggestion concerning the distri-
bution of knapped stone tool types and tool-related
activities between individual pits and/or pit clusters
of the Makriyalos II habitation area (Skourtopoulou
2006).

Grinding activities seem to have been among the re-
gular tasks practised in the small clusters of pits,
probably within the pits or in close proximity to
them. The portable character of the tools is indica-
ted by the relatively small size of the grinding slabs

Fig. 3. Edge tool with evidence of two episodes of
sawing.
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that could easily have been moved, e.g., from inside
to outside or vice versa, depending on circumstan-
ces (e.g., weather, tasks to be performed, the mood
of the person to perform the task) (for a similar sug-
gestion see also Baysal and Wright 2005). Grinding
slabs could have been used for different grinding ac-
tivities (grain processing, mineral processing, etc.),
potentially accounting for the presence of more than
one use-face on the same tool. In fact, a number of
grinding tools show traces of red colour on their use-
faces that could relate to the processing of minerals.

Edge tools represent the second most commonly at-
tested category of objects within the clusters of pits.
As with grinding slabs, edge tools are versatile and
could have been used for a variety of tasks, such as
light and heavier woodworking, tree felling and clea-
ring shrubbery, butchery, and bone working, while
other uses such as digging and bow-making cannot
be excluded (Blackwood 1950.23; Edmonds 1995.
53; Skeates 1995.288; Perlès 200.232).

In addition, the presence of debitage, polishers and
grooved abraders confirms that the habitation area
was not restricted to the processing of edible sub-
stances, but was also used for the production and re-
pair of tools and for the production of other types of
material culture such as pottery and edge tools. This
is further supported by the presence of tools that
show evidence for on-going manufacture and mainte-
nance processes (repecking, resharpening, sawing)
within pits of phase I, such as pit 93–96 and pit 95–
121 in pit-group O.

These observations are consistent with the organisa-
tion of grinding, woodworking and other activities
by small social units or households in phase I Makri-

yalos (Pappa et al. 2004). Each household posses-
sed a toolkit that supported a range of activities from
plant processing to craft making. The small size of
grinding slabs and of their use-faces indicates that
only small amounts of plants/seeds could be proces-
sed at a time, suggesting the small scale and dome-
stic character of these activities and of the social unit
that used these tools.

Discussion

If the ground stone finds from Makriyalos I habita-
tion contexts are compatible with the latter being
arenas of domestic activity, how are the observed
contrasts between habitation contexts, ditches and
borrow pits to be interpreted? The spatial variation
in the distribution of edge tools, grinding slabs and
grinders might be interpreted in terms of discard
practices, the location of different functions/activi-
ties, or patterns of curation and ownership.

Discard
In terms of discard practices, it might be expected
that unbroken products of a formalised production
sequence would be preferentially curated, perhaps
in domestic contexts, while broken tools, those with
worn-out use-faces and products of an expedient
technology would be discarded, possibly in commu-
nal areas. Variation in the spatial distribution of
ground stone tools would thus reflect variation in
their use life.

This interpretation is consistent with the high pro-
portions of expedient grinders in communal ditches
and of carefully manufactured and maintained edge
tools in habitation contexts.

Contrary to the expectations of the discard model,
however, there is no difference between the three

Fig. 4. The distribution of ground stone between
the Makriyalos I recovery contexts.

Frequency Percent
Indeterminate 589 11.1
Edge Tools 932 17.6
Percussive tools 43 .8
Perforators 28 .5
Grinding\Abrasive Tools 3486 65.7
Multiple-Use Tools 126 2.4
Ornaments 42 .8
Miscellaneous 62 1.2
Total 5308 100.0

GENERAL OBJECT CATEGORIES

Tab. 1. The frequency of all ground stone catego-
ries from Makriyalos I.
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context types in levels of degree of wear or fragmen-
tation, and indeed, the only three complete exam-
ples of grinding slabs in Makriyalos I come from pub-
lic areas. Moreover, burnt edge tools appear with a
similar frequency in all three context types. In ad-
dition, the distribution of specific tool types blurs
the overall association between time investment/for-
mality of production and depositional context: some
products of a formal production sequence, such as
maceheads and mortars, come only from contexts of
a communal character, whereas expedient abraders
and hammers are more frequent in domestic con-
texts. Likewise, among edge tools, those with highly
polished surfaces – and thus with the greatest level
of investment – are more common in the ditches
than the domestic arena.

Furthermore, the study of pottery and animal bones
has shown that the material accumulated in at least
one of the borrow pits (Pit 212) comprises debris
from particular episodes that lasted at most several
months, and not long-term disposal areas, as may
have been the case with the ditches (Pappa et al.
2004.22).

Location of activities
If the spatial distribution of different tool types does
not represent the deposition of worn-out, broken
and expedient items in selected discard areas, it
might reflect the contrasting loci of different activi-
ties. Tools attest to a wide range of activities, of
which grinding and the working of skin, bone and
wood might all plausibly have taken place within
domestic contexts, but heavy wood-working and dig-
ging may have taken place off-site. The presence of
debitage in domestic contexts indicates that tool ma-
nufacture and maintenance might have been among
the activities practiced in habitation contexts. A
slightly higher proportion of multiple-use tools and
more frequent finds of grinding slabs with wear from
processing pigments offer possible hints that a wider
range of activities took place in domestic than com-
munal contexts, but both these observations are ba-
sed on small samples. Overall, much the same range
of tools and tasks is represented in domestic and
communal contexts.

Grinding slabs were probably used not only for do-
mestic processing of grain and minerals, but also for
the large-scale processing of staple foods for commu-
nal ‘feasts’ taking place in or near the borrow pits.
Faunal remains from Pit 212 indicate the prepara-
tion and consumption of animal-based foods on a
huge scale (Pappa et al 2004.32), while the archaeo-

botanical data (Valamoti 2001) and the ground
stone assemblage from this context might suggest
the same for plant-based foods. Pit 212 accounts for
25 % of all ground stone objects from Makriyalos I,
while tools that could have been employed in food
processing make up more than 70 % of this sub-as-
semblage. The grinding tools may thus have been
closely linked to the events taking place in or near
Pit 212. The Makriyalos I grinding slabs are relati-
vely small and hence portable and so may easily
have been moved from a domestic to a communal
area to meet the needs of a particular communal
event (for an ethnographic parallel see Graham
1994.53–54, 70). Therefore, the value of grinding
tools and the meaning of grinding activities during
these events in which social relationships were for-
ged and strengthened and group identities were sha-
ped, can assume added connotations. Grinding acti-
vities, an otherwise everyday mundane task, acquire
a different meaning when performed for larger
groups of people in an event imbued with social and
symbolic significance.

To a significant degree, however, observed variations
in the distribution of tools cannot be explained ade-
quately in terms of the location of activities. For
example, if spatial patterning of ground stone tools
primarily reflected particular activity areas, the dis-
tribution of grinding slabs should resemble, rather
than contrast with, that of grinders. Likewise, the di-
stribution of stone mortars should perhaps match
that of pestles, although the use of wooden pestles

Fig. 5. The distribution of general object categories
between the Makriyalos I recovery contexts.
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cannot be excluded. In practice, mortars occur only
in communal areas, whereas pestles are encountered
more frequently in habitation areas.

Patterns of ownership and curation
Another way to approach the differences in the dis-
tribution of edge and grinding tools is to consider
ownership. Ethnographic studies suggest that the
production and use of edge tools may be linked to
individual owners (Pétrequin and Pétrequin 1993).
Even worn-out or broken axes may be brought home
for discard, because time invested in manufacture,
aesthetic properties and multiplicity of uses engen-
der a strong sense of attachment (Toth et al. 1992.
70). Grinding tools, on the other hand, are known
ethnographically to have been shared between hou-
seholds (Graham 1994). The borrowing of hand-
mills was fairly commonplace in modern Greek vil-
lages, not least because it was relatively easy for
households to predict when these tools would be
needed. At Makriyalos, edge tools exhibit higher
levels of investment in production and refashion-
ing than do grinding slabs and grinders, while dif-
ferences in degree of polishing of edge tools may
have been linked to personal aesthetics. Edge tools
may also have been indispensable because they were
used for a multiplicity of purposes, making them
personalised objects also for practical reasons. For
whatever reason, the Makriyalos assemblage inclu-
des edge tools with evidence of attempts to create a
perforation – perhaps for hanging about the person.

One of these cases is a broken tool and it is tempting
to suggest that the owner decided when the tool
broke, to remove it from its normal context of use
and prolong its life by wearing it as a pendant. The
transformation of edge tools into ornaments associa-
ted with ‘the body, person and personality of parti-
cular individuals’ (Skeates 1995.291) has been do-
cumented in other prehistoric contexts. At Makriya-
los I, however, ornaments are distributed evenly
among private and public areas, suggesting that va-
rying degrees of individual ownership of tools does
not explain satisfactorily the distribution of ground
stone tools within Makriyalos I.

Summary
It seems that differences in the distribution of grin-
ding and edge tools between ‘habitation’ and ‘com-
munal’ areas cannot not be explained satisfactorily
in terms of discard practices, activity areas or owner-
ship patterns alone, but may well be understood in
terms of a combination of these. In similar discus-
sions, archaeologists have tended to approach the
discard and thus deposition of artefacts in functio-
nal/practical terms, stressing ‘utilitarian considera-
tions such as the effort involved, physical hindran-
ces, and reuse value’ (Baysal and Wright 2005.321).
Yet, the act of discard may be regulated by cultural
ideas, e.g., of what is regarded as waste, and social-
ly-agreed modes of behaviour towards disposal and
cleanliness (cf. Baysal and Wright 2005). Graham
(1994) refers to the throwing away of still usable
objects in the Rarámuri refuse area so that they can
be retrieved at a later date when required. In effect,
this act of disposal becomes a means of storage, and
has been described as ‘provisional discard’ or ‘pas-
sive storage’ (Graham 1994.72).In addition, the va-
lue of different objects is not inherent, but can change
over time according to what is perceived as cultu-
rally acceptable at that point in time. In that sense,
the deposition and discard of artefacts should not be
approached purely in practical or symbolic terms
but, as demonstrated in the Makriyalos assemblage,
as a combination of different elements and ideas that
regulated the way this material was deposited.

Furthermore, we must keep in mind that the deposi-
tion of artefacts is the result of a series of episodes.
These may relate to small scale localised events or
to the residues of larger scale activities that either
took place over a long period or involved a large
number of participants. These objects represent the
material culture employed in a palimpsest of speci-
fic events which gave a distinct character to the daily
lives of the occupants of Makriyalos.

Fig. 6. The distribution of edge tools, grinding slabs
and grinders between the Makriyalos I recovery
contexts.
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Conclusion

Unlike previous studies of ground stone technology
in the Neolithic of Greece, this paper follows a more
contextualised approach by looking at contexts of
deposition of ground stone from Late Neolithic Ma-
kriyalos. The spatial distribution of the ground stone
assemblage from phase I indicates that all types of
ground stone are discarded in both ‘domestic’ and
‘communal’ contexts, although edge tools are more
frequent in domestic contexts and grinding tools
more frequent in communal areas. This contrast in
distribution between private and public areas may
be interpreted as the result of a combination of dis-
card practices, activity areas and ownership patterns.
This analysis of the spatial distribution of ground
stone at Makriyalos has highlighted that the discard
and use of ground stone cannot be approached sim-
ply in practical terms. Rather, the deposition of arte-
facts may also reflect cultural ideas about the value
of objects and the way these should be discarded.
Therefore, generalised suggestions about the charac-
ter and value of these objects need to be replaced by
context-specific studies that are sensitive to the par-
ticular characteristics of specific assemblages and the
communities that used and deposited them.

The recurring deposition of the same tool types in
different habitation pit-groups of Makriyalos I im-
plies that grinding and craft-production activities
were widely replicated within the habitation area.
This observation, paralleled by the distribution of
knapped stone products during the second phase of
occupation at Makriyalos (Skourtopoulou 2006) is
consistent with previous suggestions for the internal
organisation of Greek Neolithic communities in small
independent units (households?) (Halstead 1999;
Kotsakis 1999).

It has been argued elsewhere, and on other grounds,
that the deposits in the ditch system and the borrow
pits are actively linked to the negotiation of a com-
munal identity (e.g., Kotsakis 1999; Triantaphyllou
1999). They do so by deploying objects that are di-
rectly linked to aspects of daily life (e.g., grinding
activities) ‘but provide them with a new emphasis’
(Bradley 2005.119–120). In that sense, events of
special significance (e.g., communal feasts) do not
need to be seen in contradiction to events of daily
life, for ‘rituals were constructed out of the materials
of domestic life’ (Bradley 2005.119–120).

Clearly, much work remains to be done, but results
so far contradict previous suggestions for the predo-
minantly utilitarian character of these tools that were
supposedly ‘free from symbolic connotations’ (Per-
lès 1992.149). Only in-depth and contextualised ana-
lysis of ground stone tools will allow us to gain in-
sight into their use lives and to unravel their com-
plex biographies.
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