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Agropastoral land use and landscape in
later prehistoric Greece

The nature and scale of agropastoral land use in Neolithic Greece are problems of considerable significance to the understanding of early
farming saciety and economy. Relevant archaeological and palaeoecological evidence is sparse and often ambiguous, however, and is inter-
preted, either implicitly or explicitly, by comparison with alternative models based on recent agropastoral practice. This paper explores the
relevance to prehistory, and compatibility with the available evidence, of three such models: floodwater farming; extensive agriculture cou-
pled with specialised transhumant pastoralism; and small-scale, intensive, mixed farming. It is argued that the last of these models is the
most relevant to the Neolithic and is also compatible with the limited archaeclogical and palaeoecological data, while the need is high-
lighted for further research into the nature and scale of Neolithic animal husbandry.
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INTRODUCTION

The bioarchaeological record from Neolithic sites in
Greece is overwhelmingly dominated by the remains of
domestic plants and animals. On the basis of present evidence
for the size, spacing and permanence of Neolithic settlements,
it has been argued elsewhere (Halstead, 1981; 1989) that most
of the human population must have been largely dependent
for subsistence, most of the time, on cultivated cereal and pulse
grain crops. It is assumed here that this model of consumption
is broadly correct, as the basis for a discussion of the patterns
of production, or land use, which underpinned it.

The nature and scale of land use are of interest, inter alia,
for their relevance to the short-term economic viability and
long-term economic stability of Neolithic communities, for
the potential social implications of competition for land,
movement of livestock, etc., and for their role in shaping
the cultural landscape. There is little direct evidence, howev-
er, for Neolithic land use: on-site bioarchaeological evidence
is largely a record of consumption rather than production;

off-site archaeological evidence (surface scatters of arte-
facts) largely dates from later periods (and this may reflect
taphonomic processes rather than changing patterns of land
use - cf. Bintliff er alii, 1999); and the existing off-site palacoe-
cological record is coarse-grained in terms of both temporal
and spatial resolution and in terms of our ability to infer
causality (e.g. Bottema, 1982; Endfield, 1997). Because of
the scarcity of direct evidence, all attempts at reconstructing
Neolithic land use have, in practice, argued that the avail-
able data are consistent with one or other model of land use
based, explicitly or implicitly, on recent practice in the Mediter-
ranean or elsewhere. This paper explores some alternative
models of recent land use in terms of, first, their likely rel-
evance to prehistoric Greece and, secondly, their compat-
ibility with the available archaeological and palaeoecological
data. Although the aim of this exercise is to shed light on the
nature of Neolithic land use and landscape, the temporal
frame of discussion is extended to include both the Ne-
olithic and Bronze Age because of the heuristic benefits of a
longerterm, comparative perspective.
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IMPLICATIONS AND WEAKNESSES OF THE
FLOODWATER FARMING MODEL

Van Andel and Runnels (1995) have followed Sherratt
(1980) in arguing that the Neolithic inhabitants of Greece
practised a form of floodwater farming, loosely analogous
with recent farming practice in the Nile valley and
Mesopotamia. This model was held to be consistent with
evidence of site location in active floodplains and, more
specifically, with evidence for alluvial deposition contem-
porary with Neolithic occupation at Zarko in Thessaly (van
Andel ef alii, 1995). The broader significance of this model
is that, by linking Neolithic cultivation to very restricted
patches of seasonally inundated land, it perhaps lends plau-
sibility to arguments that the spread of farming in southeast
Europe was eftected by the demographic expansion of early
farmers (e.g., Ammerman and Cavalli-Sforza, 1973; 1979).
Of more immediate concern here is the related inference
that Neolithic settlements such as Zarko were occupied
seasonally, as this might well undermine the argument advanced
above that the size, spacing and permanence of Neolithic
settlements enforced subsistence dependence on staple grain
crops. Moreover, the biggest floods of Thessalian rivers
tend to occur in late winter-early spring, after the snow
melts in the high mountains (Sivignon, 1975), and so rather
late in the growing season for reliable harvests of winter
cereals and pulses. These late floods also tend to be unpre-
dictable in terms of both timing and extent: for example, in
neighbouring central Macedonia, prior to modern drainage
and canalisation work, villagers report that late floods of the
Aliakmon periodically destroyed even summer crops such as
New World beans (Halstead fieldnotes, Aiginio). Under a
floodwater farming regime, therefore, grain crops would
probably have been an insecure basis for Neolithic subsis-
tence, thus further undermining the model of consumption
adopted here.

For this reason, it is essential to note some basic flaws in
the van Andel and Runnels model before proceeding further
with discussion of Neolithic land use. First, as Wilkie and
Savina (1997) have emphasised, the floodwater farming
model is irrelevant to large numbers of Greek Neolithic sites
(and, indeed, to large areas of the settled Neolithic landscape)
located well above, and well away from, active floodplains.
Secondly, geoarchaeological evidence from Zarko does
not demonstrate that flooding took place annually rather
than, say, once per generation or even less frequently (van
Andel er alii, 1995). The floodplain location of sites thus
does not necessarily indicate seasonal occupation. Thirdly,
faunal evidence from Platia Magoula Zarko implies occupation
at least in late winter-early spring (Becker, 1999), precisely
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at the time of year when the site should have been aban-
doned according to the van Andel and Runnels model. The
available evidence from this and other Neolithic settlements
in Thessaly, though patchy and inconclusive, is at least con-
sistent with year-round occupation (Halstead, 1999a). Neo-
lithic farmers may have cultivated seasonally inundated land
opportunistically, as in recent times in Thessaly (e.g. Leake,
1967: 424), and may have used the more predictable wa-
ters of perennial springs in drought years when rain-fed
cultivation was unreliable. On present evidence, however,
floodwater farming seems unlikely to have been either the
normal form of land use or the basis of subsistence in Neo-
lithic Greece.

LEARNING FROM TRADITIONAL MEDITERRA-
NEAN LAND USE

Recent, non-mechanised farming in the Mediterranean
is perhaps more relevant ecologically, and has been more
widely favoured, as a model for early agro-pastoral land
use in Greece. The extensive cultivation of cereals, in al-
ternation with bare fallow, and large-scale management of
sheep, involving transhumance between winter pastures in
the lowlands and summer pastures in the mountains, have
been regarded as particularly characteristic of such ‘tradi-
tional’ mediterranean farming (e.g. Grigg, 1974). That these
strategies are not necessary responses to mediterranean cli-
mate and topography, however, is made clear by the par-
allel existence in the recent past of small-scale mixed far-
ming, typically involving crop rotation (e.g. of cereals and
pulses), rather than fallowing, and small-scale, sedentary
herding, usually of a mixture of livestock species (e.g..
Forbes, 1982; Halstead and Jones, 1989). While extensive
arable farmers have relied on plough-oxen to till large areas,
both for sowing and fallowing, with minimal human labour,
small-scale mixed farmers have often tilled by hand and have
typically invested human labour more intensively in practices
such as weeding, manuring and watering. Similarly, while
seasonal movement between pastures has enabled transhu-
mant herders to run large flocks with limited human labour,
small-scale mixed farmers have tended to expend human
labour more intensively on the growing or collection of fod-
der and on the supervision of small groups of grazing an-
imals.

Large-scale, extensive, specialised farming and small-
scale, intensive, diversified farming should perhaps be re-
garded as opposite ends of a spectrum of land use regimes,
rather than as strict alternatives, but this opposition has heuris-
tic value as a source of possible models of prehistoric land
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use (e.g. Halstead, 1987a; 2000; Cherry, 1988). The approach
adopted here is twofold: first, to explore the contexts in which
these two strategies of land use have existed in the recent past
as a means of assessing their potential relevance to prehistory:
and, secondly, to assess the compatibility with either strategy
of the limited evidence for later prehistoric land use.

Recent extensive cultivation and transhumant herding
have largely been geared to surplus production for the mar-
ket (Karavidas, 1931; Vergopoulos, 1975). Conversely, in-
tensive cultivation and sedentary herding, often supplement-
ed by part-time wage labour or small-scale production for
market, have tended to characterise production primarily for
domestic consumption. Moreover, extensive cultivation has
been practised by large landowners and intensive cultivation
by smallholders, while transhumant herders were also tra-
ditionally dependent on the fallow fields of large landowners
for winter pasture. Large landowners have not only relied on
oxen for tillage, but also on gangs of landless reapers at har-
vest time (Halstead, 1995). Thus both land use regimes have
existed within the context of marked inequality in access to
land and of the existence of a market economy, conditions
which have obtained from the Late Bronze Age and histori-
cal era, respectively, but not demonstrably from an earlier
date. In addition, recent smallholders have widely been de-
pendent in the southern Greek Jowlands on viticulture (Psikho-
gios, 1987), for which there is scant Neolithic evidence, and
in the mountains (McNeill, 1992) on the growing, in rotation
with Old World winter cereals, of New World summer crops
(maize, potatoes, Phaseolus spp. beans), which were not
available in Europe in prehistory.

Both the extensive and intensive poles of recent mediter-
ranean land use were historically contingent and, as such,
cannot be extrapolated wholesale to prehistory. Arguably,
however, the dependence of recent small-holders on wage
labour and on vines or New World crops was a response to
scarcity of land (e.g., Psikhogios, 1987), and so the inten-
sive, diversified regime might plausibly be a model for ear-
ly farming in a relatively egalitarian social environment
with less constrained access to land. Conversely, it is doubt-
ful that specialised extensive cultivation or transhumant
pastoralism would be viable without salient inequality in
control over land and labour. On this basis, evidence for
extensive patterns of land use might not be expected before
the later Bronze Age, when marked social stratification, en-
tailing unequal access to basic resources of land and labour,
is first unambiguously apparent. Neither the linkage be-
tween social (in)equality and land use nor the evidence for
prehistoric social change is sufficiently robust, however, to
obviate the need for empirical investigation of patterns of
land use.

EARLY CROP HUSBANDRY

Evidence for the nature of early arable farming is sparse
and somewhat indirect, but reasonably consistent. The im-
pact of early farming is only unambiguous in the palyno-
logical record from the second millennium BC onwards
(Bottema, 1982; Willis and Bennett, 1994). The absence of
clear Neolithic traces may partly reflect the insensitivity of
cores from large-catchment basins to small-scale clearance,
while analysis of the on-site charcoal record from two Neo-
lithic settlements is also consistent with clearance on a
limited scale (Ntinou and Badal, 2000). Conversely, the
visibility of later Bronze Age cultivation partly reflects the
adoption of palynologically distinctive tree-crops, such
as the olive, walnut and chestnut, and may also partly reflect
an increase in human population numbers and so in the ag-
gregate extent of land use, without any attendant change in the
rype of land use. On the other hand, there are numerous rea-
sons why extensive, specialised agriculture should have
more impact on the landscape. and should be more appar- ‘
ent in the palacoecological record, than an intensive, di-
versified regime (Halstead, 2000). The palynological record
is thus compatible with, but by no means indicative of, in-
tensive cultivation during the Neolithic and earlier Bronze
Age, giving way to more extensive cultivation from the later
Bronze Age.

The most striking feature of the sparse archaeobotani-
cal record for Neolithic and Bronze Age Greece is perhaps
the diversity of grain crops grown and, more particularly,
the relatively even representation of cereals and pulses (Hal-
stead, 1994: 204-5, table 1). In both respects, the ar-
chaeobotanical record of crops grown is more typical of in-
tensive, diversified ‘horticulture’ than of extensive,
specialised agriculture, but such circumstantial evidence is
not conclusive. More direct evidence for husbandry prac-
tices may be derived from ecological analysis of the weed
seeds contaminating grain samples (e.g. Jones et alii, 1999;
Bogaard ef alii, 2000). The only such study available sug-
gests an element of intensive cultivation at Late Bronze Age
Assiros Toumba, a possible grain storage centre in northern
Greece (Jones, 1987; 1992; also Andreou and Kotsakis,
1986). Another form of indirect evidence is that pertaining
to plough animals. Artistic representations of yoked cat-
tle are first known from the third millennium BC (Pullen,
1992), but may have little relationship to actual farming
practices. Archaeozoological evidence from prehistoric
sites in Thessaly indicates a marked improvement in sur-
vivorship of male cattle in the Bronze Age (Halstead,
1987b), but male cattle are not necessarily used for ploughing,
nor is ploughing necessarily entrusted to oxen, and anyway
the modest sample from these few sites is an inadequate
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basis for extrapolating to the whole of Greece. On the other
hand, the Linear B records from the Late Bronze Age palaces
of southern Greece clearly indicate central involvement in
large-scale cereal growing, with the palaces providing
plough-oxen (Killen, 1993a) and local communities probably
providing human labour, particularly for harvesting (Halstead,
1999b). Moreover, comparison of the textual and ar-
chaeobotanical records suggests that such plough-based
agriculture was paralleled by more diversified (and so per-
haps smaller-scale and more intensive) cultivation outside
of central control (Halstead, 1992). Overall, therefore, the
sparse and often circumstantial evidence for the nature of
early crop husbandry is at least consistent with the pre-
dominance of an intensive horticultural regime, supple-
mented during the later Bronze Age by elite-sponsored,
extensive agriculture.

This suggested predominance of intensive horticul-
ture has a number of wider implications. First, intensive
cultivation is, by virtue of its diversity, a more resilient
and reliable basis for subsistence than extensive agricul-
ture, with its tendency towards specialisation (cf. Forbes,
1976). Secondly, the reliability of diversified, intensive
farming arguably promotes social equality, whereas ex-
tensive practices are in large part dependent on the exis-
tence of marked social inequality. Thirdly, and of most
importance in this present context, intensive cultivation
is likely to have exercised a relatively modest transforming
effect on the landscape.

EARLY STOCK HUSBANDRY AND FORAGING

Even if early farmers were primarily dependent on crop
growing, and even if the latter largely took the form of
small-scale, intensive horticulture, stock rearing and for-
aging may have involved spatially more extensive use of
the landscape. Direct evidence for foraging of wild animals
and plants, although relatively abundant on some Bronze
Age sites, 1s remarkably rare on Early-Middle Neolithic
and, to a lesser extent, Late-Final Neolithic sites (e.g. von
den Driesch, 1987; Halstead, 1999a). It is possible, however,
that the rarity of wild animal and plant remains on early sites
reflects not the avoidance of foraging but a preference for
consumption of wild foods off-site, perhaps because of
cultural rules on sharing (Halstead, 1999a). Equally, the
possibility cannot be excluded that small, mobile groups
of foragers existed alongside the archaeologically more
obtrusive early farming communities. Foragers, or foraging
expeditions by farmers, may have been of great cultural
significance in forging connections between scattered
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sedentary communities and may be reflected archaeologi-
cally in the long-distance movement of, for example, lithic
raw materials (e.g. Perles, 1990). Nonetheless, gathering and
hunting activities, whether by largely sedentary farmers or
by more mobile foragers, are unlikely either to have made
a significant overall contribution to subsistence or to have
had much impact on the landscape.

A possible role in long-distance interaction also arises
in the case of stock husbandry (e.g. Jacobsen, 1984}, for
which concrete evidence is much more abundant and the
potential for a significant contribution to both subsistence
and landscape change is significantly greater. The scale
and importance of stock rearing cannot be inferred directly .
from archaeozoological evidence, because of the com-
plexities of bone discard, survival and recovery, but it has
been argued elsewhere that these questions can be addressed
indirectly (Halstead, 1996). Recent Greek pastoralists
have typically been dependent on keeping large numbers
of animals and on specialised production, especially of
cheese, for the market; cereals were acquired in exchange
as dietary staples. Specialisation in milk products yields more
calories per animal than carnivorous pastoralism (e.g. Legge,
1981) and so would arguably be essential if herders were
directly dependent on their livestock, rather than on pur-
chased crop staples, for subsistence. Moreover, the low
market value of cereals relative to animal products effectively
subsidises pastoralists, allowing them to subsist on smaller
herds than would be possible in the absence of such exchange.
In archaeozoological terms, the slaughter of infant males
would have maximised demographic potential for intensive
dairying (Payne, 1973; Halstead, 1998), while specialisation
in one particular species would have facilitated the herding
of large numbers of animals. By contrast, archacozoological
assemblages from Neolithic and Bronze Age open settlements
exhibit a more or less balanced mixture of species, with mor-
tality patterns suggesting management according to a mixed-
purpose ‘meat’ strategy (Halstead, 1996).

The archaeozoological record from open settlements is
thus more reminiscent of recent small-scale mixed farming
than of large-scale pastoralism. During the later Neolithic
and Early Bronze Age, there is also widespread occupation
of caves and of tiny open sites, often located in rough ter-
rain with more obvious potential for grazing than cultivation
(e.g. Sampson, 1992; Johnson, 1996; Dousougli, 1996; Ca-
vanagh, 1999). Available archaeozoological evidence from
these sites too (i.e., Kalythies, Skoteini and Zas caves), how-
ever, is compatible with mixed-purpose ‘meat’ management
of the predominant sheep and goats, suggesting that live-
stock indeed played a secondary role in prehistoric subsis-
tence (Halstead, 1996).
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Even among recent mixed farmers dependent on crop
staples for subsistence, however, there was considerable
variation in the numbers of animals kept. Although of sub-
sidiary dietary importance, livestock were highly valued:
as sources of milk, meat, leather, wool, manure and labour;
as vehicles for the recycling of agricultural and kitchen
waste and for the ‘indirect storage’ of surplus grain (Hal-
stead, 1990); and as a means of creating social alliances and
obligations through feasting (e.g., Vardaki in press). As a
result, the possession of large herds was also a very visible
index of wealth and prestige (e.g., Karakasidou, 1997).
For similar reasons, the same may well have been the case in
prehistory and animal figurines, interpreted as representing do-
mesticates, perhaps confirm that livestock was culturally sig-
nificant in Neolithic society (Toufexis, 1994).

For Late Bronze Age southern Greece, Linear B written
documents record that the palace at Knossos harvested wool
from tens of thousands of sheep (Killen, 1993b). while
demographic considerations suggest that even larger
numbers of sheep may have been in ‘private’ ownership, with
several hundred individuals in rural communities controlling
substantial flocks (Halstead, 1999c¢). The Linear B texts
also reveal palatial mobilisation of large numbers of live-
stock for sacrifices and feasts and again it can be argued
that ceremonial consumption was also taking place on a
very large scale in local communities (Killen, 1994;
Halstead in press).

The task of estimating the scale of animal keeping during
the Neolithic, without the assistance of written records, is much
harder. At the Late Neolithic ‘extended’ site of Makrigialos,
in northern Greece, remains of several hundred sheep, goats,
cattle and pigs were deposited in a single pit complex,
apparently over a relatively short period of time, implying
consumption of meat on a very substantial scale indeed
(Collins and Halstead, 1999). On the other hand, the animals
consumed at this feast or series of feasts (and likewise those
participating in their consumption) may have been drawn
from numerous communities scattered over a large region
and so do not necessarily indicate local stock rearing on a
large scale. A pilot analysis of dental microwear on sheep
and goat mandibles from Late Neolithic Makrigialos
(Mainland pers. comm.) revealed a pattern of attrition
suggestive of heavy grazing, but microwear is continuously
overwritten (Mainland, 1998) and so this evidence might sim-
ply reflect a period, shortly before slaughter, when these
animals were contined within the ditch and bank which en-
close the site. Bone chemistry provides a more cumulative
record of diet. A pilot analysis of bone isotopic compo-
sition (Triantaphyllou, 1999) suggests that the diet of do-

mestic pigs at Makrigialos was intermediate between that
of wild boar and humans, implying that this species of
livestock was at least partly tethered to human settlement,
rather than ranging freely in the landscape, and so was
perhaps kept in limited numbers.

A similar inference can be drawn, on different grounds
and with wider relevance, for both pigs and cattle. During
the course of the Neolithic and Bronze Age in Greece, bones
of domestic cattle and pigs become increasingly distinct
metrically from their larger wild counterparts (e.g. von den
Driesch, 1987). An important selective pressure in favour
of large body size in the wild populations will have been
competition between males, as a result of which large males
dominate mating. In the case of the domesticates, archaeo-
zoological evidence for selective culling of young males
(e.g., Halstead, 1987b) indicates that this selective pressure
will have been relaxed - provided wild males did not have
ready access to domestic females. The steeply declining
body size of domestic cattle and pigs thus suggests that
these livestock species were herded closely enough to in-
hibit mating with wild males and so, arguably, that stock
were kept in modest numbers.

While these rather indirect arguments tentatively suggest
limited numbers of early livestock, the Late Neolithic-
Early Bronze Age colonisation of agriculturally marginal
parts of the Greek landscape would arguably have favoured
increasing reliance on livestock, at least as an alternative
source of subsistence following crop failures, and there are
possible indications that the scale of stock rearing increased
through the Neolithic. While the density and structure of
lowland vegetation in seventh millennium BC Greece
cannot, on present evidence, be reconstructed in detail,
there is no reason to doubt that the landscape around the
earliest farming settlements offered suitable niches, in
varying proportions, for each of the principal livestock
species: cattle, sheep, goats and pigs. In this light, it has
been argued that the predominance on earlier Neolithic sites
of sheep (ideally suited to grazing stubble and fallow fields,
as well as sprouting cereals) reflects an initially close in-
tegration of livestock with the cultivated landscape (Hal-
stead, 1981). In later Neolithic-Early Bronze Age faunal
assemblages, a contrast is apparent between open sites in
fertile lowland basins, on the one hand, and cave sites and
a few open sites in more marginal locations, on the other
hand. At the former, sheep are still far more abundant than
goats, although pigs and cattle may also be more or less
well represented. Conversely, at the latter, sheep and goats
predominate in fairly even proportions (Halstead, 1996).
This apparently increased sensitivity to the local natural en-
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vironment perhaps indicates that livestock made greater use
of uncultivated parts of the landscape, and so were kept in
larger numbers, than in the earlier Neolithic.

Such an expansion of herding would be compatible with
widespread geoarchaeological evidence for erosion and al-
luviation, roughly dated to the later Neolithic and Early Bronze
Age (van Andel et alii, 1990; Zangger, 1991; Krahtopoulou,
2000; Whitelaw, 2000). Modern herders are sensitive to
overgrazing, because this has an immediate, negative im-
pact on the productivity of livestock in terms of milk yields,
fertility and meat weights, and so have widely adopted
measures to limit livestock numbers and the potential for
degradation of the landscape (Forbes, 1997; 2000; Koster,
1997). The possibility must be entertained, however, that
prehistoric herders had different priorities, for example being
more concerned to maintain large herds as a symbol of wealth
and status than to maximise the productivity of their livestock.
Herding also tends to be more spatially extensive than culti-
vation and so might be favoured as a cause of early anthro-
pogenic impact on the landscape, but there is as yet no se-
cure evidence that the alluviation episodes in question resulted
from human activity (Endfield, 1997; Krahtopoulou, 2000).

Studies of recent herders underline the importance of the
quality, as well as quantity, of grazing. Seasonal flushes
of nutritionally rich pasture, such as the ruderal plants
which spring up in stubble fields after the harvest, are
sought after for their ability to fatten animals, improve milk
yields, or enhance reproductive success and so may play a
major role in shaping both local and long-distance move-
ments of livestock in the landscape. Such nutritious flushes
are often not the lushest patches of vegetation, being found
instead on disturbed or even barren ground which supports
young growth. The small and perhaps short-lived sites of
later Neolithic-Early Bronze Age date, found in barren lo-
cations in several southern Greek surveys (e.g. Johnson,
1996; Cavanagh, 1999) may thus be indicative of such
seasonal grazing to fatten modest numbers of livestock,
rather than of herding on a large scale. Recent herders have
also often sought to extend the availability in time or space
of valued patches of pasture by measures such as burning
or cutting. Prehistoric herders may have done the same and,
in steep or barren areas, such activities even on a small
scale may well have caused changes to vegetation or ero-
sion severe enough to be registered in the palacoecologi-
cal record. The relationship between numbers of livestock,
on the one hand, and the spatial scale of herding and the
impact of grazing on the landscape, on the other hand, is
thus complex. An understanding of the movement of live-
stock in space, however, would illuminate not only patterns
of land use in prehistory and their possible role in shaping
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the cultural landscape, but also the possible role of herding
movements in regional social intercourse.

CONCLUSIONS

Many questions remain concerning the nature of pre-
historic land use in Greece and much of this survey has been
devoted to exposing the often flimsy basis on which existing
interpretations are founded. It has been argued that Neolithic
land use was essentially small-scale and intensive, with
arable farming in many respects resembling horticulture rather
than agriculture. The scale of animal husbandry is probably
the most contentious and also complex issue. Domestic ani-
mals were probably subsidiary to crops in their contribution
to normal subsistence, but were on occasions consumed in
large numbers and may well have been herded at some dis-
tance from the “home’ settlement, whether in search of pre-
ferred patches of pasture or because such movements served
as a vehicle for social intercourse. There are also reasons to
expect that the scale and economic significance of stock hus-
bandry will have increased during the course of the Neolithic
and there is possible empirical support for this expectation, but
the evidence is far from conclusive.

Perhaps the most significant conclusions from this sur-
vey are methodological. First, there is an evident need both
for more and better palacoecological and palaeoeconomic
data and for further actualistic studies of contemporary land
use as a basis for interpreting such data. For example, in
the light of ecological studies of modern weed floras, ar-
chaeobotanical evidence could clarify the intensity of cul-
tivation practices or the likelihood of floodwater farming.
Analyses of bone isotopic composition, of dental microwear
and, where available, of animal dung could shed comple-
mentary light on the movement of livestock in the landscape.
Finer dating of palaecoecological sequences and further
studies of modern vegetation and landforms would facili-
tate the recognition and interpretation of human impact on
the landscape. Secondly, the pervasive and inevitable role
of models, derived from recent practice, in shaping re-
construction of prehistoric land use must be acknowledged
explicitly, so that the relevance of these models can be criti-
cally evaluated and the heuristic potential of their application
can be enhanced.
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