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INTRODUCTION

Sheep and goat flocks were ubiquitous on the east
Adriatic coast only a few decades ago. They formed
the subsistence base and way of life for countless vil-
lages and families.

The image of herds grazing on the stony Mediterra-
nean landscape seems somehow timeless, but was
it always like that? I am going to discuss the process
of transformation of Mesolithic and Neolithic socie-
ties on the east Adriatic coast, where sheep and goats
were the medium and agents of this change. I argue
that the transformation of these societies was struc-
tural and involved much more than just the adop-
tion of sheep and goats.

HUNTING-GATHERING AND HERDING

The main difference between hunting (and gather-
ing) and herding is social (cf. Bender 1987; Hayden
1990). It lies in the contradicting rationalities of sha-
ring1 and accumulation, based on the principles of

collective and divided access to the means of subsi-
stence (Ingold 1980.2–3). This observation has a se-
ries of corrollaries, which define pastoralist societies.

While in a hunting economy animals belong to no
one and therefore everyone has a right to their meat,
hunters derive a collective security in the face of flu-
ctuating resources through regulations of sharing. In
a pastoral economy, animals constitute property over
which the owner has an exclusive right of disposal,
thus pastoralist must insure themselves individually
against future catastrophes of unknown magnitude
by maximizing their reserves in the number of ani-
mals (Ingold 1980.89). Herding societies’ produc-
tion units are therefore fragmented, often equivalent
to households (Sahlins 1972; Hesse 1984). Accumu-
lation involves the appropriation of the natural in-
crease, therefore production of meat, which entails
the elimination of animals from reproduction, and
is limited to the satisfaction of immediate domestic
needs (i.e. underproduction; Sahlins 1972), which
in consequence limits population growth.

ABSTRACT – The paper discusses the evidence for the presence of sheep and goats on east Adriatic
coast during the Mesolithic and Neolithic, and possible routes of transformation from hunter-gathe-
ring to pastoral societies.

IZVLE∞EK – ∞lanek kriti≠no ovrednoti dokaze za prisotnost ovc in koz na vzhodnojadranski obali v
mezolitiku in neolitiku in predstavi mo∫ne transformacije lovsko-nabiralni∏kih skupnosti v pastirske.
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1 As emphasised by Tim Ingold (1986), there are two forms of sharing, sharing out, as a form of distribution and sharing in, as a
principle of collective access, which inheres in hunter-gatherer social relations and practices. This latter meaning of the word sha-
ring is used throughout this paper. 
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AGENTS AND MEDIA OF CHANGE: SHEEP AND
GOATS

The domestic goat (Capra hircus) is often dismissed
as the “poor man’s cow” for its ability to thrive on
meagre fodder and cope with harsh environments.
Archaeological and genetic evidence clearly demon-
strate that goats were, in the form of its wild proge-
nitor – the bezoar (Capra aegagrus) – one of the
first domesticated animals (MacHugh and Bradley
2001). Luikart et al. (2001) demonstrated that struc-
ture and distribution of mtDNA variation in domes-
tic goats are qualitatively different from the patterns
observed in other large Eurasian domesticated her-
bivores. Goats seem to have three and not two ma-
trilineal roots, which raises the possibility of additio-
nal domestications. Moreover, the global distribu-
tion of goat mtDNA variation shows a remarkably
low level of phylogeographic structure (particularly
when compared with domestic cattle). This basically
means that geographical location has little relevance
to the mtDNA type a particular animal possesses. Ba-
sed on the antiquity of goat domestication and the
presence of goats in almost every corner of Eurasia
stretching deep into prehistory, we might expect that
goats should display a high level of geographical
structuring. Luikart et al. (2001) therefore suggest
that goats have been a highly mobile spe-
cies, which has expanded along human ex-
change networks.

The wild ancestors of modern domestic
sheep still remain uncertain. There are
three presumptive candidates (the urial,
mouflon and argali; Ryder 1983).

As demonstrated by Hiendleder et al.
(1998; 1998a), domestic sheep mtDNA ha-
plotypes can be divided into two divergent
lineages. One can be found only in Euro-
pean domestic sheep, while the other type
is uncommon in Europe, but common else-
where. The European mitochondrial line-
age is similar to the mouflon type, while
for the other lineage they found no sim-
ilar connection to any of the three wild
species. This strongly supports the hypo-
thesis that modern domestic sheep and
the European mouflon derive from a com-
mon ancestor and provides evidence of
an additional wild ancestor, other than the
urial and argali groups, which has yet to
be identified, but may be sought among
Anatolian mouflon.

SPATIAL CONTEXT: DINARIDES

The Dinarides mountain range extends along the
Adriatic coast from the eastern Alps in the north to
the Albania massifs in the south (Fig. 1). It rises ab-
ruptly from sea except for narrow coastal plains in
Istria and between Zadar and πibenik. With peaks as
high as 2538 m, it creates a climatic divide between
the Mediterranean and continental climate immedia-
tely to the east. The Massif is broken only by rare ri-
ver valleys, such as the Neretva, and is a serious bar-
rier to communication; even today it is traversed at
only a few passes. To the west, a series of long, nar-
row islands parallel the coast.

The whole area is characterised by limestone geology
and is a landscape of classic karst topography. Al-
though the region experiences extremely heavy rain-
fall, there is a general lack of surface water. The po-
rous limestone quickly absorbs water via cracks and
fissures, draining the surface. Subsurface water is
conducted to vast, seasonally flooded depressions
(poljes) in the Dinarides, or underwater springs along
the Adriatic coast. Soils – except in depressions – are
thin and leached (terra rosa), and as a result of mil-
lennia of overuse some parts of the landscape are
virtually barren.

Fig. 1. The Dinarides and east Adriatic, with important sites
mentioned in the text.
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TRADITIONAL PRACTICES

There is a long history of the practice of transhu-
mant pastoralism in the Dinaric region. We have in-
scriptions from Roman times (πa∏el 1979) which
suggest that the practice can be dated deep in pre-
history.

Ethnographic data from the Dinarides (Cviji≤ 1966;
Vri∏≠ak 1989; Markovi≤ 1971) offer rich evidence
of various traditional ways of keeping of sheep and
goats by various semi-nomad, transhumant and se-
mi-transhumant strategies, which were specific for
each group involved and are very difficult to gene-
ralize (Fig. 2).

The most frequent pattern recorded is of “normal
transhumance” where groups, living on the Adriatic
coast take their flocks to the mountain pastures
every summer, where they have established cabins
(katuni). In a number of cases they have established
more permanent settlements, where they live with
their herds and families during the summer. This
phenomenon of double villages is attested for Vele-
bit.

Some groups move to the uplands and back down
in a series of stages, with temporary stops at each
stage. There are even cases of semi-nomadic herders
spending the warmer part of the year wandering
around with all of their possessions, and spending
the colder part of the year in low-lying villages, often
in very simple buildings.

Another pattern is of “inverse transhu-
mance” – often associated with Vlachs –
where groups descend from the moun-
tains in winter to pasture their sheep on
the coastal pastures, returning to the
mountain pastures in the spring.

There is also evidence of combined
transhumance, typical of the herders of
the Lika polje, but also documented else-
where. The Lika herders moved their
flocks into the mountains in spring and
descended to the coast in the winter.

This rich range of flock movement stra-
tegies is no doubt a product of the very
complex economic, demographic, politi-
cal and environmental history of the re-
gion. A complex web of strategies was
invented to adjust to population move-

ments (especially Vlachs) connected with the expan-
sion of Ottoman Empire, conflicts on the Ottoman-
Venetian-Habsburg border, and the demands of Ve-
netian coastal towns, Venice itself, and later, Au-
strian ports, physiocratic attempts to rationale agri-
culture, changing patterns of land ownership, raid-
ing by hinterland brigands (hajduks), or the deple-
tion of pastures... Complex pattern of transhumance
strategies, observed in a historical and ethnographi-
cal records, is a result of an on-going process of in-
teraction between people and landscape and a dyna-
mic response to political, economical and environ-
mental rhythms. Thus, ethnographically documented
transhumant practices in the Dinarides should not
be seen as fossil strategies remnants from the deep
past, but as a dynamic response to changing condi-
tions and practices always in a process of negotiation
and becoming.

THE USE AND ABUSE OF ETHNOGRAPHIC
EVIDENCE

The rich ethnographic evidence has lured many re-
searchers to use it as a direct analogy to explain
(early) Neolithic settlement patterns and patterns of
material culture distribution.

Sterud (1978) used direct ethnographic evidence for
long-distance transhumance from Adriatic coast on
the one hand and the Sava Plain on the other to the
mountain pastures in central Bosna in a very straight-

Fig. 2. Traditional transhumant routes in the Dinarides (com-
piled from Cviji≤ 1966; Vri∏≠ak 1989; Markovi≤ 1980).
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forward way to explain Mediterranean (Impresso)
and continental (Star≠evo) aspects of material cul-
ture found at the Obre I site. He sees long-range
transhumance as a prime medium for cultural con-
tacts and exchange in the early Neolithic.

Although refreshingly imaginative, his approach can
be criticized on two grounds.

The main criticism can be directed to his use of et-
hnographic data. Traditional transhumance routes,
which he uses to demonstrate long-range transhu-
mance, are the result of extremely complex histori-
cal and economic factors, which evolved over mil-
lennia of herding (see above). It is very improbable
that routes recorded at the beginning of the 20th

century are the same as those in the very early Neo-
lithic. The ecological niche occupied by modern
transhumant pastoralists simply did not exist in pre-
history (Halstead 1987; Lewthwaite 1981; see be-
low).

Questionable is also his idea of the very early estab-
lishment of long-range transhumance routes. Radio-
carbon dates for the Obre I site are surprisingly early
(sequence begins at ca. 6100 BC)2 and are among
earliest Neolithic dates in the Dinarides; it is, in fact,
earlier than dates for open air sites on the Adriatic
coast. One can hardly imagine the establishment of
long-range transhumance routes from the coast to
the high Karst mountains at very beginning of the
Neolithic on the Adriatic coast.

Joannes Müller (1994) compared the early Neolithic
settlement pattern in Ravni kotari, where open-air
sites in the costal plain (Smilj≠i≤, Tinj-Podlivade...)
and cave sites in the Velebit mountain (Vaganjska
pe≤ina) are documented, with modern settlement
patterns, with permanent villages in the lowlands
and seasonal settlements (katuni) in the mounta-
ins.

Although the exploitation of the vertical gradient is
possible, the long occupation history of Vaganjska
cave – which extends deep in Palaeolithic – is in
strong contrast with open air sites which were es-
tablished after 6000 BC. Possible finds of capriovid
bones in the Mesolithic layers of Vaganjska (Foren-
baher and Vranjican 1985) possibly demonstrate
an older and different presence of capriovid in Me-
solithic societies (see below) than those document-
ed in Neolithic lowland villages.

“MESOLITHIC SHEEP”?

There are several collections of capriovid bones
found in Mesolithic contexts along the Adriatic coast,
which opens up the possibility for the very early
adoption of capriovids in hunter-gathering societies.
However, these collections are not without problems.

I will present two possible chronologies for the in-
troduction of the capriovids to the east Adriatic, long
and short one, each based on different sets of evi-
dence.

The long chronology of capriovid presence in the
east Adriatic extends before 7000 BC and is based
on few and problematic data, whereas the short
chronology starts at around 6000 BC and is widely
documented by large faunal collections (capriovid
bones often predominate in the faunal record) in
contexts often associated with pottery, whether Im-
presso or monochrome.

Collections of capriovids were found in west Mediter-
ranean Mesolithic contexts, where in the ‘80s and
early ‘90s there was an active discussion on the sta-
tus of these finds (cf. Geddes 1983; 1985; Zilhão
1993; Binder 2000).

The local domestication of goats was suggested for
Cova Fosca dated to ca. 6400 BC (Olaria 1988). A
large collection of sheep bones was identified in the
Castelnoven layers at Châteauneuf, and the late Me-
solithic acquisition of exotic domestic sheep through
a long distance exchange mechanism was suggested
for Abri Dourgne and Grotte Gazel, among others
(Geddes 1983; 1985).

These finds have been lately largely discounted as
being the result of various “taphonomic filters” (Zil-
hão 1993; 2001), the weather being intrusive from
overlying Neolithic layers, the result of bad excava-
tion practices, and/or analytical biases due to the
mistaken misidentification of ibex as capriovid bones
(Binder 2000.130–131).

Similar collections were found on the east Adriatic
coast (Tab. 1). Layer 5 in Grotta Benussi (Pejca na
Sedlu) in the Trieste Karst contained 5 capriovid
bones in a late Sauvettarien context dated ca. 7400
BC. Subsequent layers (layer 4, dated to ca. 6400 BC
and layer 3, dated to ca. 6000 BC) contained similar
number of capriovid bones (Riedel 1975). Grotta

2 All data in the paper are in calendar years BC.
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Benussi is especially important because no Neolithic
layers were found, thus intrusion seems less proba-
ble.

Similar finds of caprovids in a Mesolithic context
were found in Podmol pri Kastelcu, where 5 sheep
bones were found in layer 13, dated to the Mesoli-
thic (Turk et al. 1993.71–73).

Wilkens (1992; Cremonesi et al. 1984) identified 8
sheep and 4 sheep or goat bones in Castelnovien la-
yers at Grotta Azzura (Pe≠ina na Leskovcu) in the
Trieste Karst.

A rock shelter at Pod ∞rmukljo contained one sheep
incisor (Pohar 1986) in a Mesolithic context.

A similar situation can be observed in Dalmatia, Her-
zegovina and Montenegro. Layer IV in Crvene stjene
in Montenegro contained goat (Malez 1975) and
sheep bones (Basler 1983) in a Castelovien layer IV
underlying layer III with Impresso pottery.

Forenbacher and Vranjican (1985) mention the pos-
sible presence of capriovid bones in Mesolithic layers
of Vaganjska pe≤ina in Velebit Mountain.

Surprisingly, these collections were mostly ignored
by archaeologist (except Budja 1993, which discus-
ses them in the context of “transition to farming”;
see also Velu∏≠ek 1995; Budja 1996). Not fitting into
rigid periodic schemes, they were usually dismissed
as being intrusive from overlying Neolithic layers
and attributed to taphonomic processes and bad ex-
cavation practices.

A discussion about the local domestication of wild
sheep and goats by Castelnovien groups was raised

by some zoo-archaeologists,
but it never entered into ar-
chaeological discourse. Riedel
(1975) discusses the probabi-
lity of local domestication in
the case of Grotta Benussi
and Malez (1975) interprets
finds from Crvene stijene as
evidence for the existence of
a wild goat (“Balkan goat”)
population in the Balkans in
the early Holocene, which
was husbanded by Mesolithic
groups.

In my opinion, there is far too
much evidence of the early presence of capriovids in
Mesolithic contexts to be dismissed as being simply
the result of various taphonomic filters (cf. Zilhao
1998, 2001; Velu∏≠ek 1995; Wilkens 1992). How-
ever, this question will not be resolved until direct
dates of bones become available.

If we accept that those collections are not the result
of taphonomic agency, then how did they come to
be in Mesolithic contexts?

The local domestication of sheep and goat by Meso-
lithic groups seems highly improbable in the light
of new analyses of sheep and goat mtDNA (see
above). If we accept the early presence of sheep and
goats in the east Adriatic, they must have been some-
how transported from their centre of domestication,
somewhere in south-eastern Anatolia. What, then,
were the actual mechanics of transporting capriovids
to the east Adriatic coast?

“Commensal politics”, negotiations of power through
competitive feasting, may have started to become
important during the Mesolithic in Europe. Exotic
animals may have been important prestige items in
competitive feast systems operating on the Adriatic
coast (Miracle 2001), where seasonal aggregations
may have been used as arenas for competition
among power- and status-aspiring individuals. So-
cial events such as competitive feasting were acti-
vely manipulated to undermine the principles of
sharing and set in motion the process of the emer-
gence of social inequality (Hayden 1995).

Miracle’s (2001) interpretation of a midden in Pupi-
≤ina Cave in Istria suggests increased social tensions,
which were negotiated through commensal feast.
Exotic items and food such as capriovids may have

Site Layer Date Capriovid Reference

NISP

Grotta Azzura 4 Mesolithic 12
Wilkens 1992;
Cremonesi et al. 1984

Grotta Benussi 5 8380±70 (R-1045) 5 Riedel 1975 
Grotta Benussi 4 7620±150 (R-1044) 8 Riedel 1975 
Grotta Benussi 3 7050±60 (R-1043) 9 Riedel 1975 
Podmol pri Kastelcu 13 Mesolithic 5 Turk et al. 1993 
Pod ∞rmukljo Mesolithic 1 Pohar 1986 

Vaganjska Pe≤ina 1 Mesolithic ??
Forenbaher and
Vranjican 1985

Crvena Stjena IV Mesolithic ?? Malez 1975;  Basler 1983

Tab. 1. Evidence for the “long chronology” of capriovid presence on the
east Adriatic coast.
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been actively used for display and consumption in
a context of power negotiations between individuals
and between groups.

The small sizes of bone collections suggest that sheep
and goats were not herded, but were used only for
display and feasts.

Alternatively, sheep and goats might also have been
used as a risk buffer which allowed individuals to
avoid obligations of sharing that were valid for hun-
ted animals (Ingold 1980). In this way they proba-
bly played an important role in “relaxing” the ide-
ology of sharing and offered a means for the intro-
duction of an ideology of accumulation.

Another question is how they were actually brought
several thousand kilometres from Near East.

There were a series of potentials that were opened
up by the sea for individuals (cf. Warren 1997). The
sea was not a barrier. Travelling by water was not
only a viable alternative to overland journeys, but
offered individuals increased mobility by avoiding
power relations defined by existing social structures
of mating and exchange networks. Sea travel offered
opportunities for establishing long-range contacts
and thus enabled them to act as middlemen (or mid-
dle-women) for prestige items. Seascapes became
landscapes of social opportunities through the estab-
lishment of long-range contacts and links for the ex-
change of partners, information, and prestige items.

Alternatively, the emergence of endogamous (closed)
mating networks especially in a linear (coastal) envi-
ronments would lead to local inequalities for groups
located on the periphery of a mating network (Chap-
man 1990). Marginal communities would therefore
benefit from long-range sea transport, as it lowers
transport costs, places them in contact with more di-
stant communities, and enables them to acquire a
less peripheral position in a network.

Evidence for open-sea navigation in the Mediterra-
nean after 7000 BC is abundant (cf. Cherry 1990)
and may demonstrate a wider pattern of exploiting
the social opportunities offered by the sea.

Similar evidence can be found for the Adriatic. Fre-
quent finds of large fish bones from Vela ∏pilja on
Kor≠ula Island (such as tunny and swordfish) indi-
cate deep-sea fishing. This implies proficient open
sea navigation, aimed perhaps at the exploitation of
rich sources of flint that are located on the opposite

shore of the Adriatic. An igneous rock cobble asso-
ciated with burial, which must have been brought
from distant islets of Brusnik or Palagru∫a, is direct
evidence of open sea navigation before the mid-se-
venth millennium BC (Forenbaher 2001).

I believe that the possibilities offered by sea naviga-
tion created an extensive social network covering a
large part of the Mediterranean, which demonstra-
tes the properties of “small-world” social networks.

It has long been recognized that the structure of so-
cial networks plays an important role in the dyna-
mics of information propagation. Experiments in so-
cial network structures suggest that there are only
about six intermediate acquaintances separating any
two people on the planet. This is the so-called “small
world” phenomena of social networks.

Any social network needs very weak requirements
to exhibit a “small world” property: an underlying
network structure of short links connecting neigh-
bours and random, longer, short-cuts (Watts and
Stogatz 1989).

In the case of the “Mesolithic Mediterranean small
world” (Fig. 3), long-range shortcuts were establi-
shed by sea travel connections in an underlying
structure of mating networks along the coasts, where
every community was connected to neighbouring
communities (sensu Wobst 1974).

The small-world property of social networks in the
Mediterranean and the increased individual mobility
offered by the sea, provided channels for the fast dis-
semination of prestige items in the context of increa-
sed social tensions.

Low level of phylogeographic structure in goat
mtDNA (see above) may also be result of mobility of
stock across long-range exchange networks.

Fig. 3. The emergence of “small world” property in
a social network. When some random short-cuts
are added to the network (a), “small-world” social
network  emerge (b).
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Even in the most distant communities, sheep and
goats – whether they were on the Mediterranean
coast of the Levant, Anatolia, Greece or north Africa
– were only a few marriages or boat trips away.

Although these animals were domesticated, commu-
nities, which acquired and incorporated them were
not pastoralist (or Neolithic) societies. The mere
adoption of domestic animals did not disrupt estab-
lished ways of doing things. The transition to herd-
ing took place later, when adoption of an ideology
of accumulation opened the door for larger herds,
which were relied on for food.

“NEOLITHIC SHEEP”!

The short chronology of sheep and goat presence
in the east Adriatic is far less problematic, although
there are still open questions. In collections which de-
fine the short chronology of capriovid presence on
the east Adriatic coast, two large patterns can be ob-
served.

Pattern one can be observed in deeply stratified
cave sites with a long history of occupation. Capri-
ovid bones appear there in contexts which can be
described as Mesolithic on the basis of continuity in
the lithic industry, and as Neolithic on
the basis of the presence of domestica-
ted animals and – in most cases – small
quantities of pottery.

In the Edera Cave (Stena∏ca) in the Trie-
ste Karst, some uncharacteristic pot-
sherds and a Castelnovian lithic toolkit
were found (Biagi et al. 1993) in layer
3a, dated to ca. 5600 BC, together with
a large number of capriovid bones (Bo-
schin and Riedel 2000).

In Pupi≤ina Cave in Istria, a full-blown
pastoral economy can be observed in a
layer dated to ca. 5600 BC (Miracle
1997). No pottery was found. Unfortu-
nately, late Mesolithic and early Neoli-
thic layers that would document a tran-
sition to herding are absent from this
site.

Similar patterns can be observed in
deeply stratified caves in Herzegovina

and Montenegro. Thus in Crvena Stjena layer III,
Impreso pottery and a large collection of capriovid
bones were found (Malez 1975), while the lithic in-
dustry displays continuity from Mesolithic layer IV.

Pattern two includes open-air sites located on coa-
stal plains with arable land (Vi∫ula, Tinj-Podlivade,
Smilj≠i≤, Pokrovnik...). They are usually flat and con-
tain large quantities of Impresso pottery (Müller
1994) and complete package of domesticates.

Both patterns are spatially exclusive (Fig. 4). Pattern
one can be found in peripheral, mountainous areas
(Trieste Karst, ∞i≠arija, Herzegovina, Montenegro)
while pattern two sites are located in flat coastal
plains with arable land (Ravni Kotari, Red Istria and
Zagora region).

Both patterns display a different rate of adoption of
domesticates and pottery. While the establishment of
pattern two sites is roughly contemporary and falls
within a very short time frame  (contra Chapman
and Müller 1990), pattern one sites seem to appear
after the establishment of pattern two sites in same
region.

The formation of patterns can be explained by two
alternative scenarios. In the first scenario, early Neo-

Fig. 4. The distribution and quantity of pottery in open air and
cave sites in the east Adriatic (after Müller 1994.Abb. 1)

3 Pokrovnik in Zagora ca. 5870 BC, Tinj-Podlivade in Ravni kotari ca. 5830 BC, while Vi∫ula in ca. 5720 BC (Müller 1994.345–355).
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lithic communities are established in niches suitable
for mixed farming by maritime pioneer colonisation
(cf. Zilhão 1998; 2001) around 6000 BC. A system
of short-range mobility of sheep is soon devised,
where herds are (seasonally) moved to caves located
in more peripheral areas from lowland open-air set-
tlements (see below). This may explain the sudden
appearance of cave sites with Impresso pottery (Gos-
podska pe≤ina...) in regions where pattern two sites
are established.

Mesolithic communities then selectively adopt some
aspects of the Neolithic package – mostly pottery and
capriovids – and integrate into the wider regional
division of labour as pastoralists. This process may
be quite long, and may take several hundred years
in some regions (Trieste Karst, U≠ka...).

In the second scenario, Mesolithic groups in coastal
lowlands (with maritime contacts with Apulian Neo-
lithic groups) adopt the complete package and begin
to practice mixed farming. Groups in peripheral re-
gions not suitable for farming begin to practice ca-
priovid herding. Thus there gradually emerged two
complementary economic systems which were inte-
grated into a wider regional economic framework of
divided labour (see below).

FROM HUNTERS TO HERDERS

Both scenarios sketched above assume the adoption
of herding by Mesolithic groups. Yet the establish-
ment of herding society was probably neither rapid
nor smooth. There were many obstacles which slo-
wed down the transition from hunting to herding
societies. In fact, the process of the deep structural
transformation of Mesolithic groups to full-blown
herding societies was probably not over before the
middle Neolithic.

An important source of information on the adoption
of pastoralism, especially concerning its introduction
to hunter-gatherers and their transformation, are the
accounts of the American Southwest during Spanish
colonisation in the 1700’s (Bailey 1980).

Sheep were brought to the southwest of North Ame-
rica by the Spaniards in the late 16th century. Within
approximately 200 years pastoralism had changed
the economy and social structure of the Navajo. When
the Navajo were confronted with sheep in early
1700s they were hunter-gatherers and horticultura-
lists. But then, within only a matter of decades, her-

ding became a main subsistence strategy which pro-
foundly changed their society, and they become a
full-blown herding society. Bailey's (1980.77) con-
servative calculation of 7.5 years doubling rate for
flocks in the 18th century, gives the Navajo 8000
sheep by 1721, 32000 sheep by 1735 and 64000 by
1742, reaching a half-million by mid 19th century –
a figure reported by a number of Anglo-American
observes. The pressure on pastures was enormous,
so herders were forced to seek for new grazing. Be-
cause of the growing flocks and limited grazing land
patterns of vertical mobility – transhumance – were
soon devised. One family often had up to three resi-
dences over an annual cycle. For this reason Bailey
(1980.67–77) claims that it was not the horse that
increased Navajo mobility, but sheep.

The main problems faced by early aspiring herders
were probably social. There was probably strong
tension between sets of conflicting values of sharing
and accumulation. Lee (1979.412–413) observed
tense relations between those families of the !Kung
who had begun to farm and herd and their relatives
who continued the foraging life. Yellen (in Hesse
1984.245) reports an interesting story of a !Kung
San named Rakudu, who become a successful her-
der. However, he faced a serious problem when he
was attempting to arrange a marriage for his eldest
son. The trouble was that discussions with the fa-
ther of most suitable bride had led nowhere beca-
use of objections raised on the narrow application
of a usually ignored kinship rule by the potential in-
law. Legalistic objections were, of course, merely a
cover for real objections. Rakudu and his sons had
the reputation of being stingy, as they resisted sug-
gestions to slaughter some animals for feasts. Thus
the normal social obligations could not be met. Faced
with the paradox of wealth and social alienation, Ra-
kudu soon dropped herding.

Another set of problems early herders faced with
was environmental. The main motivation for accu-
mulation in pastoral societies is the immanence of
catastrophe. Not only in the course of a seasonal
cycle, but also in the longer term, flocks of small
stocks are given to large and sudden fluctuations in
size and change in age-sex structure. Compared with
larger stock, they contain a higher risk factor, balan-
ced by a capacity for rapid recovery due to their high
fertility rates. If a herd is left unmanaged, its explo-
sive growth potential leads quickly to the imposition
of Malthusian population control. The tendency to-
ward herd expansion is a fundamental feature of the
pastoral mode of production (Cribb 1991.30). Thus
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the main limiting factor on herd expansion was lack
of pastures.

As the sparse palinological data suggests, during the
early Holocene the east Adriatic was covered with
open woodland. Deciduous trees, mainly oak, predo-
minated in these forests. Although evergreen species
were present in the coastal regions, they remained
of minor importance until about 6400–6000 BC,
with the transition to a Mediterranean type of cli-
mate (Beug 1961; Brande 1989; summary in Chap-
man et al. 1996). There was a vegetational gradient
from the Mediterranean type along the coast to a
sub-Mediterranean in the uplands and a continental
one further inland (Brande 1989). In the northern
Adriatic (Istria and Karst) the woodland included
thermophiluous trees as well as more cold-tolerant
species; evergreen species were never as important
as in southern Dalmatia (Beug 1977; Culiberg 1995,
Andri≠ 2001).

The avaibillity of fodder (pastures) is the main limi-
ting factor on herd growth. But on the other hand,
sheep and goats change landscapes by browsing and
grazing on young shoots, and therefore – in the long
term – create new pastures. Since sheep and goat re-
produce much faster than they open up new pastu-
res, they are soon faced with Malthusian control.
Thus in the long term we have a very complex eco-
logical relationship between animals and pastures
which is further complicated by catastrophic events
which drastically reduce herds. The growth of herds
thus follows a series of expansions and reductions,
where every expansion pushes carrying capacity hig-
her. This cycle frequency is somehow related to
sheep reproduction rates, and is far too short to be
detected archaeologically. However, the cumulative
effect of grazing on the landscape can be observed
in the palinological record.

There is sparse evidence for the impact of grazing
on a regional scale. Changes in woodland composi-
tion, documented in the pollen core from πkocjan-
ski zatok in north Istria (Culiberg 1995) can be ex-
plained by the impact of grazing. There is also strong
evidence of extremely heavy localised impact at spe-
cific locales. At Podmol pri Kastelcu (Turk et al.
1993) “open vegetation” is documented in layers
where capriovid bones predominate, and the low
number of NAP may indicate that most of the grass
was grazed before flowering.

Environmental data thus suggest that forest grazing
was practised, and heavily grazed pastures existed

around caves where animals were kept. This raises
the question of mobility patterns and landscape use.

Hunter-gatherer movements across landscapes fol-
low a complex spatial pattern covering the greater
part of a well-defined territory or range and schedu-
ling their movements with regard to consumption
(cf. Binford 1980).

Pastoralists’ utilisation of landscape is much simpler.
They move according to the schedule of pastoral pro-
duction, which is dependent upon the consumption
patterns of flocks (Cribb 1993.20–22). They exploit
the same basic resource – pasture – in different sea-
sons. The main motivation behind pastoral move-
ment is to maintain access to a single environmen-
tal niche by following its seasonal relocation (usu-
ally across a vertical gradient). Migration is motiva-
ted by a desire to optimize conditions for pastoral
production and minimize risks to the herd. Short-
range transhumance systems have usually been sug-
gested for the Neolithic (cf. Rowley-Conwy 1992).

Soil morphological evidence from the Trieste Karst
suggests that caves were used as sheep pens, pro-
bably on a seasonal basis, as demonstrated by data
from Pupi≤ina Cave (Miracle 1997). The minimum
number of individual capriovids in caves is usually
very low (especially if we consider that it took at
least a few hundred years for each layer to form), as
is the quantity of pottery compared to open-air sites
(Müller 1994). But thick deposits of animal dung
(Boschian and Montagnari-Kokelj 2000) and en-
vironmental evidence of grazing around caves (Turk
et al. 1993; see above) testify to an intensive seaso-
nal presence of sheep. Caves, therefore, appear to
be specialised sites, used mainly as (night?) shelters
for animals. This may be compared to the practice
of the New Mexico Navajo, who bedded their flocks
close to their residences – hogans or rock shelters.
They were allowed to graze nearby during the day,
but in the evenings they were returned to the cor-
rals (Bailey 1980.77).

In a lowland region, where we have evidence for
open-air sites, perhaps a logistic (Binford 1980) pat-
tern formed with caves “tethered” to central villages
and visited by task specific groups with flocks on a
seasonal schedule.

In marginal regions, where no open air-sites were
found, caves may have been used as shelters for ani-
mals and shepherds in a system of residential mobi-
lity (“nomadism”), where families moved around the
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landscape with their flock in the course of yearly
round. Both mobility startegies are documented
among contemporary Navajo (Bloomberg 1983).

With a few exceptions, pastoralism is either combi-
ned with agriculture, or depends for its persistence
on its integration with agriculture within a larger re-
gional division of labour (cf. Khazanov 1984). Thus
herding emerged in regions where agriculture was
established from the beginning; elsewhere, especi-
ally in more marginal regions, it was probably prac-
ticed alongside hunting or horticulture. Specialised

pastoralist groups emerged probably not before the
middle Neolithic, when we have widespread evi-
dence of established pastoralism and when an inter-
regional system of divided agro-pastoral labour and
exchange emerged. The emergence of this wider
economic system can be observed in the distribution
of a special type of artefact the middle Neolithic rhy-
ton (“vasi a quattro gambe”), which become wide-
spread in the middle Neolithic, when pastoralsim be-
come the main economic strategy. Although rhytons
were interpreted as salt pots (Chapman 1988), its
resemblance to a stylised (sheep?) udder or womb
(Peri≤ 1996) and its distribution in regions where
sheep and goat were the main herding animals (Fig.
5) suggest that they were connected with a common
set of values which were shared by east Adriatic her-
ders. This interpretation may not contradict its pos-
sible role in the context of the salt trade, as salt be-
came increasingly important for animal nutrition.

CONCLUSION

The transformation from hunter-gathering to herd-
ing societies which took place during the late Meso-
lithic and Neolithic on the east Adriatic coast was a
deep structural transformation and not just an in-
tensification of old strategies with new resources.
Although it was basically a revolutionary change of
values, the path to full-blown pastoralism was long
and full of obstacles. Contradictions with old values,
contrasts in the organisation of production, and pro-
blems in the scheduling of everyday activities atten-
ded the adoption of the herding way of life. It was
much more than the mere incorporation of domes-
tic animals into human society (Hesse 1984.245).

Fig. 5. Distribution of rhytons (after Peri≤ 1996).
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