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INTRODUCTION

This paper is an attempt to write a long-term ethno-
graphy of communities in the eastern Adriatic, cove-
ring a time span approaching 5000 years. My princi-
pal aim is to explore the development and structure
of pastoralism on the east Adriatic coast from a social
perspective. However, the main focus is on the very
short period of transformation of hunter-gatherers
into pastoralists. I argue that this transformation was
a revolutionary change among indigenous groups
which brought a new set of social relations, a diffe-
rent way of life and a different perception of land-
scape. Thus communities akin to Homer’s Cyclops
emerged: small, mobile, autarchic households, with
their daily life focused on herding sheep and goats.

CONTINUITY OR CHANGE: THE MESOLITHIC-NEO-
LITHIC TRANSITION ON THE EASTERN ADRIATIC
COAST

If archaeological data used in the construction of
meaningful statements about the past are perceived
through a cloud of theory, then we should be extre-
mely careful when choosing the concepts we use to

understand the archaeological record. One such pro-
blematic concepts often used uncritically is that the
of Neolithic. Julian Thomas (1993) has demonstra-
ted in his deconstruction of ‘the Neolithic’ that, al-
though the precise meaning of the concept has chan-
ged, it has always been represented as a totality, an
entity that can be analysed as a coherent whole. He
suggests a different understanding of the word: 

…we have to consider not a thing but a field com-
posed of sometimes interlocking and sometimes
unrelated social practices and traditions, elabora-
ted by numerous relays and resistances. Over time
some of them decline in their importance, and
others emerge (for example, megaliths), while the
whole is continually geographically variable. The
Neolithic has to be broken down, and recognized
as something fragmented and dispersed, localised
in its effects, with no overall direction or inten-
tion behind it (Thomas 1993.390). 

This is the path I to pursue in this brief review of
the archaeological record from the eastern Adriatic.
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I will try to demonstrate that there were different
pathways which led to the mosaic of different social
practices grouped under ‘the Neolithic’. They may
have many in common, but they also diverge in fun-
damental ways.

Continuity or ‘gap’?

Several Mediterranean Holocene stratigraphic sequen-
ces show a hiatus between the Mesolithic and Neoli-
thic occupations of at least several centuries if not
several millennia. This ‘gap’ is often used as evidence
of demographic depopulation – even extinction – of
indigenous groups and as favouriing a demic diffu-
sion model:

Thus it is possible to conclude that when the Neo-
lithization of the Adriatic coastline took place the
Holocene hunter-gatherers totally disappeared. All
the above-mentioned data seem to support the Neo-
lithic expansion hypothesis proposed by Ammer-
man and Cavalli-Sforza (Biagi and Starnini 1999.
12).

In this perspective the role of Mesolithic communi-
ties in the process of Neolithisation in the eastern
Adriatic is marginalised, minimal and passive.

However, I want to argue that the concept of a ‘gap’
is highly problematic, and not supported by evi-
dence. Firstly, Mesolithic settlement patterns should
not be interpreted in a reductionist manner, as the
proponents of the ‘gap’ theory do. A Mesolithic set-
tlement pattern is not just a distribution of points
in space, points that can be studied in isolation and
without reference to the wider context. Instead, a
settlement pattern is a remnant of wider economic,
demographic and social structures. The long-term re-
production – social and demographic – of such struc-
tures is reflected in a stable settlement pattern. In
this perspective the Mesolithic record becomes a den-
sely or loosely connected network spanning large
areas:

Much of the Balkan Peninsula is covered by ex-
tensive forager breeding networks, most of which
were large, except in exceptionally rich environ-
ments such as the Iron Gates Gorge of the Danube.
These networks were the mechanism by which
physical and social reproduction were maintai-
ned, and stimulated widespread, if low-density ex-
change of exotic materials and/or finished arte-

facts (Wobst 1974; 1976; Chapman 1990) [Chap-
man 1994.143].

Thus ‘gaps’ in the stratigraphic or radiocarbon se-
quences of a particular site do not necessarily reflect
demographic breaks and depopulations, but may be
the result of changed mobility patterns or site use.
Gaps, especially if they appear synchronously over
a wider area, may be considered as evidence of shifts
in settlement pattern. But as long as there is some
evidence of human occupation in a region, then
some form of demographic and social regional con-
tinuity is plausible.

Current distributions of Mesolithic sites are biased
due to the rise of sea levels during the Holocene,
and the Mesolithic settlement pattern is biased in
favour of upland caves throughout the Dinarides,
while there is a selective field survey bias in favour
of lowland, open-air Neolithic sites (Chapman 1994.
133).

However, there are clear concentrations of Mesoli-
thic sites along the eastern Adriatic coast, with evi-
dence of regional continuity. The occupation of the
Triestine Karst caves ends abruptly at the end of the
early Mesolithic. There are caves with evidence of
both Mesolithic and Neolithic occupation, but the
hiatus between the ‘Mesolithic’ and ‘Neolithic’ occu-
pations of Edera is about 1100 years. However, tra-
pezoidal microliths have been found in contexts
from Edera/Stena∏ca, Benussi/Pejca na Sedlu, Azzu-
ra/Pe≠ina na Leskovcu, Tartaruga, Trincea, Monrupi-
no, Zingari/Ciganska jama, Lonza, VG 4246 (Monta-
gnari Kokelj 1993) and Mala Triglavca (Leben 1988;
Turk et al. 2004). The stratigraphic sequence from
Benussi has been as from approximately 9400 to
7900 cal BP. This date overlaps at double standard
deviation with radiocarbon dates from ‘Neolithic’
contexts from Edera (context 3a), Podmol pri Ka-
stelcu (layer 13),1 and Pupi≤ina in Istria. However,
the only ‘Neolithic’ feature of these contexts is large
number of domesticates and – in the case of Edera –
pottery. Nevertheless, domesticates (sheep or goats)
were also identified in a ‘Mesolithic’ context at Grot-
ta Benussi (Riedel 1975). And although we do not
have evidence for radiocarbon continuity, it is clear
that there is evidence for regional Mesolithic-Neoli-
thic continuity in the Triestine Karst.

A similar situation exists in Istria. Although there is
abundant evidence of human occupation in the late

1 6610±40 BP (Poz–8053) and 6640±50 BP (Poz–8054).
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Pleistocene and early Holocene, there are almost no
late Mesolithic sites (Malez 1979; Malez et al. 1979;
Malez 1987; Miracle et al. 2000). The radio-carbon
gap between ‘Mesolithic’ and ‘Neolithic’ in Pupi≤ina
is about 1800 years (Miracle 1997). In Pupi≤ina (and
also in Edera) are Mesolithic and Neolithic layers se-
parated by an erosional surface. On the other hand,
we have a very radiocarbon date (7400 cal BP)2
from the Mesolithic context in Podsojna pe≤ (Malez
1987). This date is ealier than the ‘Neolithic’ date
from Pupi≤ina and the lowland site at Vi∫ula, which
proves the co-existence of ‘Neolithic’ and ‘Mesolithic’
communities in Istria.

There are many sites with evidence of both Mesoli-
thic and Neolithic occupation in Dalmatia and the
Kvarner Islands, Vela jama on Lo∏inj (Malez 1979;
∞e≠uk 1982), Jamina Sredi on Cres Island (Mirosav-
ljevi≤ 1971; ∞e≠uk 1982), Vagana≠ka pe≠ina on Mt.
Velebit (Forenbaher and Vranjican 1985), Vogran-
ska pe≠ on Island Krk, Kopa≠ina ∏pilja on Bra≠, an
open-air site at Lopari on on the is-
land of Rab (Malez 1979), Ledenice
(Batovi≤ 1973), Podum≠i (Malez
1979), Glavi≠ica, Okrugla, Gospod-
ska and Pe≠ina u Brini (Malez 1979),
and Vela spila on the island of Kor-
≠ula (∞e≠uk and Radi≤ 2001; Bo≠uk
and Radi≤ 2002). Those sites loca-
ted on the Islands and in the Karst
hinterland and, an intensive survey
of the Ravni kotari lowlands in
Northern Dalmatia yielded no Meso-
lithic sites (Chapman et al. 1996).

Similar situation can be found in the
south, with number of caves in car-
stic hinterland in Montenegro, such
as Crvena stijena (Benac 1975), Od-
mut (Srejovi≤ 1974; Markovi≤ 1985;
Kozłowski et al. 1994), Medena sti-
jena (Mihajlovi≤ 1996), Mali∏ina stje-
na, Treba≤ki kr∏ (Mihajlovi≤ and Di-
mitrijevi≤ 1999) and Zelena pe≤ina
(Benac 1958) in Hercegovina.

On the other hand, clear evidence
for stratigraphic and radiocarbon
continuity is available from some
sites. The clearest example comes

from a shell midden site at Sidari on Korfu Island
(Sordinas 1969). The shell midden was deposited du-
ring the Mesolithic. The earliest ‘Neolithic’ horizon
contains abundant monochrome pottery, stone tools
in the ‘Mesolithic’ tradition, and sheep and goat bo-
nes. There is no stratigraphic break between the la-
test Mesolithic and the earliest Neolithic horizon.
However, a horizon with impressed ware, is separa-
ted by a sterile layer. Another example is Odmut cave
in Montenegro (Srejovi≤ 1974; Kozłowski et al.
1994), which shows a continuity of occupation from
the earliest to the latest Mesolithic.3 Similar evidence
for continuity comes from Konispol cave in Albania,
with evidence of continuous occupation of the cave
during the Mesolithic/Neolithic transition, although
there is approximately a 100 year gap between the
earliest Neolithic and the latest Mesolithic radiocar-
bon dates (Russell 1998; Schuldenrein 1998).

Another issue that has to be considered in the dis-
cussion of Mesolithic/Neolithic continuity is evidence

Fig. 1. Some of the sites and places discussed in the text.

2 6400±95 BP (Z–198).
3 This sequence, excavated in the ‘seventies, is not without problems. If the new interpretation by Kowzlowski et al. (1994) is

correct, there is a 300 year gap between the Mesolithic and Neolithic layers. On the other hand, the bones of domesticated goat
were identified in late Mesolithic contexts.
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of erosional surfaces between Neolithic and Mesoli-
thic layers. This feature separates two different types
of sedimentation, reworked loess and wood ash de-
posits typical of Mesolithic occupation, and layered
heaps of ashes and charcoal typical of the Neolithic
use of the caves. Erosional surfaces were noted at
many sites, including Edera, Caterina, Azzura, Zinga-
ri and Lonza (Boschian and Montagnari Kokelj
2000) and Pupi≤ina (Miracle 1997). Processes that
formed erosional surfaces removed evidence of the
latest Mesolithic occupation. This can be clearly seen
in the case of Grotta Lonza, where the Mesolithic la-
yer, cut by the eroded surface, is filled with a layer
containing pottery (Meluzzi et al. 1984). In Grotta
Azzura intact Mesolithic layers were found in a test
trench in the front of the cave; the test trench inside
the cave contained only traces of Castelnovian layers
(Cremonesi et al. 1984). Erosional discontinuities
may demonstrate intensive anthropogenous modifi-
cations of cave interiors, which happened at least
once, at the beginning of Neolithic, and which de-
stroyed evidence of late Mesolithic occupation. This
interruption also marks a completely different use of
caves: from gatherings of people in the ‘Mesolithic’
to animal shelters or stables in the ‘Neolithic’. This
can explain the presence of Castelnovian microliths
in Neolithic deposits (Montagnari Kokelj 1993.75)

and the presence of ‘anomalous’ radiocarbon dates
and inversion in radiocarbon sequences.

Further eveidence which speaks against the ‘gap’ are
the finds of domestic animals in Mesolithic contexts
along the Adriatic coast. These collections are consi-
dered as highly problematic and were attributed to
the various ‘taphonomic filters’ (Guilaine 1993; Zil-
hão 1993; Rowley-Conwy 1995; 2003). However,
they were never subjected to any serious analysis
and often actively dismissed as ‘intrusions’. This atti-
tude towards these finds is clearly more informative
about authors’ assumptions about what the ‘Neoli-
thic’ is than the actual archaeological record. These
finds on the Eastern Adriatic coast are too numerous
(Tab. 1) to be simply dissmised. Instead of treating
them as – in the best case – anomalies, I want to in-
clude them in the discussion, as another evidence of
active role of indigenous groups in adopting new in-
novations. Instead as simplistic indicators of ‘avabil-
lity phase’ (Zvelebil 1986; 1995; 2001), can these
animals be viewed as active agents, which played an
important role in prestige competitions within and
among Mesolithic groups (Mleku∫ 2003) and become
the medium for the reproduction of new social re-
lations of production. I will develop this argument
below.

Tab. 1. Finds of ovicaprines in Mesolithic contexts of Eastern Adriatic.

Site Context Date Ovicaprid NISP References

Grotta Azzura 4 Mesolithic 12 Cremonesi et al. 1984<

Wilkens 1991

Grotta Benussi 5 8380±70 BP R–1045 5 Riedel 1975

4 7620±150 BP R–1044 8

3 7050±60 BP R–1043 9

Podmol pri Kastelcu 13 6610±40 BP Poz–8053 6 Turk et al. 1992

6640±50 BP Poz–8054

Pod :rmukljo Mesolithic 1 Pohar 1986

Vagana;ka pe;ina 1 Mesolithic || Forenbaher and Vranjican 1985

Crvena stijena VI Mesolithic || Malez 1975

Odmut I 9135±80 BP Si–2228 || Srejović 1974

8590±100 BP Si–2224

7790±70 BP Si–2226

7080±85 BP Si–2227

Vela spila VII\1998 Mesolithic 6 Ku/ir et al. 2005

{andalja B\g, B\s Mesolithic| || Brajković 2000

Pupićina peć L19–21 6600±240 BP Z–2575 11 Miracle 1997

Grotta dell’Edera 3a 6700±130 BP GX–19569 53 Boschin and Riedel 2000

6620±60 BP GrA–19912

6510±70 BP GrN–27229

6480±40 BP GrN–25474

6390±60 BP GrN–19820
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The final set of evidence which challenges the demo-
graphic gap comes from the modern gene pool, es-
pecially Y-chromosome haplogroups. The population
of the south-eastern Adriatic islands of Bra≠, Hvar
and Kor≠ula has the highest frequencies reported in
Europe to date (54–66%) of haplogroup I, which ori-
ginates before the last glacial maximum. High fre-
quencies of haplogroup I imply demographic stabi-
lity since the last Glacial Maximum in the Western
Balkans and directly refutes migration or demic dif-
fusion models. Haplogroups J, G and E which can be
related to the spread of farming, characterise a mi-
nor proportion (12.5%) of Croatian paternal lineages
(Bara≤ et al. 2003).

What, then, is Neolithic?

The recognition of the Neolithic on the eastern Adria-
tic coast traditionally relies on the presence of pot-
tery. However, even from this reductionist perspec-
tive we have exclusive interpretations. Batovi≤ was
the first to emphasise the Mesolithic/Neolithic conti-
nuity and the internal development of the east Adri-
atic Neolithic. In his model, indigenous groups adop-
ted pottery through exchange and adoption, where-
as domesticates and farming caught up later and
were fully integrated only at the end of the early
Neolithic (Batovi≤ 1966; 1979). A similar position
was adopted by Ruth Tringham (1971), who makes
a strong case for continuity from Late Mesolithic to
impressed ware based on the continuity of lithic tech-
nology and the association of wild fauna with im-
pressed ware (Crvena stjena, Jama na Sredi and Vo-
granska pe≤).

Other authors gave importance to the colonisation
processes. Johannes Müller (1994) demonstrated the
importance of the Adriatic bridge for the diffussion
of pottery styles from Apulia. Chapman and Müller
(1990) detected a directional trend in the distribu-
tion of radiocarbon dates consistent with the local
diffusion of the Neolithic way of life from Apulia,
southern Dalmatia to the Kvarner Islands and Istria.
In their scenario, the Triestine Karst remained a
hunters’ refugee zone well into the 6th millennium
BC, when indigenous groups in Montenegro hinter-
land hunted goats derived from coastal farmers. 

Although there are some isolated finds of impresso
pottery in the Triestine karst, Lawrence Barfield
(Barfield 1971; Montagnari Kokelj 1998) defined
middle Neolithic ‘Vla∏ka group’ as the first Neolithic
culture in the area. It emerged as a result of contacts
of indigenous hunter-gatherers with the eastern Ad-
riatic middle Neolithic cultures Danilo and Kakanj.

Forenbaher and Miracle (2005) have recently elabo-
rated Chapman and Müller’s model and suggested
a two-stage model for the spread of farming along
the eastern Adriatic coast based on the first appear-
ance of pottery. The initial stage was a very rapid
migration into southern Dalmatia, associated with
cave sites, where the second stage was a slower agro-
pastoral expansion associated with open-air and cave
sites along the northern coast. The mountainous hin-
terland formed an agricultural frontier zone, where
farming was adopted piecemeal by indigenous
groups. They base their argument on pottery only
and treat the east Adriatic Neolithic as an unified ob-
ject. However, Chapman and Müller (1990) clearly
demonstrated that an integrated Neolithic package –
domesticated plants and animals, pottery and poli-
shed stone tools – can be identified only at open-air
sites.

The Neolithic on the eastern Adriatic coast is not a
homogenous and totalising entity. It has different
forms, which are the results of different processes,
which led to the adoption of novel resources.

I believe that a key to the transition to farming on
the eastern Adriatic coast is hidden in the structural
dichotomy of settlement patterns (Müller 1994.62).
The Neolithic settlement pattern is dual and comple-
mentary. Its first components were open-air settle-
ments located in lowland, seasonally flooded areas
suitable for early agriculture. They usually yield evi-
dence of architecture, large quantities of pottery, and
domesticated plants and animals. They are ‘flat’, with
no evidence of older occupation of the area. They
can be interpreted as villages, no different from early
Thessalanian or early Central Balkan Neolithic sites.

Cave sites are in sharp contrast to open-air sites, lo-
cated in mountainous areas, away from lowlands
suitable for cultivation. They are marked by low den-
sities of pottery and animal bones, the majority of
which are ovicaprines. Cave sites are usually ‘deep’
with long occupational histories, often extending in-
to the Palaeolithic. These can be interpreted as seaso-
nal hunting or herding camps. There are differences
the in density of pottery on the range of magnitude.

I believe that the dichotomy between caves and vil-
lages is deeper, and reflects not only the the diffe-
rent processes which led to the eastern Adriatic ‘Neo-
lithic’. What is Neolithic on the eastern Adriatic coast,
and how can it be recognised? I have tried to demon-
strate that the concepts of Mesolithic and Neolithic
are too fuzzy to have any heuristic or interpretative
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use. Many authors have tried to avoid this by adop-
ting the simplistic and reductionist position that Neo-
lithic is a total phenomenon which can be identified
by only one component of the ‘Neolithic package’.
My position is different. I want to argue that what
we call ‘Neolithic’ on the eastern Adriatic coast is not
a total phenomenon, but a mosaic of different social
practices. The mosaic of contexts, with different com-
ponents of the ‘Neolithic package’, do not yield evi-
dence of ‘One Neolithic’ but is a reflection of the va-
rious social practices that existed along the eastern
Adriatic coast. There is no single ‘Neolithisation’ of
the Eastern Adriatic, but “several related but diffe-
rent processes, spanning several millenia and follo-
wing distinctive regional and local trajectories” (Hal-
stead 1996b.306). 

We can observe at least two trajectories of ‘Neolithi-
sation’ along the eastern Adriatic coast, and a num-
ber of different ‘Mesolithics’ and ‘Neolithics’. The first
trajectory can be described as a process of the inte-
gration of external innovations within the estab-
lished social practices of indigenous hunter-gathe-
rers. This trajectory begins with the formation of Me-
solithic social (exchange and kinship) networks.
These networks enabled the social and demographic
reproduction of hunter-gatherers over a wider area,
and were a medium for the dispersal of prestige
items and exotic animals well beyond the ‘agricultu-
ral frontier’. Consequently, in some late Mesolithic
contexts in the eastern Adriatic the first domestica-
tes appear. These finds are rare, and in some cases
the evidence is most unconvincing, but they became
more common and numerous in some very late Me-
solithic contexts, such as Sidari on Corfu, or Grotta
dell’Edera/Stena∏ca in the Triestine Karst. Firstly, un-
decorated or monochrome pottery appears. Presence
of impressed ware pottery is often the only diagno-
stic elements for the first ‘Neolithic’ contexts, as some
context contain remains of only or predominately
wild fauna and lithic tools made in a ‘Mesolithic’
tradition. However, domestic animals, especially ovi-
caprines, are usually the main component of faunal
assemblages. This demonstrates that the process of
adoption of innovations was not unilinear and ho-
mogenous, but elaborated by numerous relays and
resistances. However, the main change visible in the
archaeological record is the new use of caves. If they
were gathering of people in ‘Mesolithic’, sedimenta-
tion of ash from burnt animal dung, show that caves
were now used as shelters for domestic animals.

A different, but related trajectory of Neolithisation
begins around 7600 cal BP with the establishment

of open-air sites located in areas suitable for cultiva-
tion, and containing an integrated ‘Neolithic pack-
age’. These communities practiced an agro-pastoral
way of life very similar to other early Neolithic vil-
lage communities in Greece or the Central Balkans.
Open-air settlements appear almost synchronously
along the Adriatic coast around 7600 cal BP. This
process is similar to the spread of cardial ware in
the Western Mediterranean:

... at a level of resolution allowed by radiocarbon
dating, the spread of Cardial farmers and shep-
herds could be described as a punctuated event,
not the outcome of a slow, regular, east-west spread
from one contiguous area to the next (Zilhão 1997.
21).

In analogy to the processes in the western Mediter-
ranean the emergence of open-air sites can be attri-
buted to the leapfrog colonisation (Zvelebil and Lil-
lie 2000.62) of farming groups, which targeted ni-
ches suitable for early farming – especially the flood-
plains in Ravni Kotari, Zagora and Red Istria.

However, pottery and domesticates emerged before
the establishment of farming villages. East Adriatic
hunter-gatherers participated in exchange and de-
mographic networks. 

I believe that the advent of the Neolithic on the east-
ern Adriatic coast should be seen through a perspec-
tive of continuity and change. Continuity of social
reproduction on the east Adriatic coast can be seen
in the ways that exogenous innovations (pottery, do-
mesticates) were absorbed by indigenous population
and used as tools in the existing social system. I be-
lieve that it is extremely simplistic to understand
these changes as a result of population change. In-
stead, I will focus on the mechanisms of internal so-
cial dynamics which led to changes in the archaeolo-
gical record that are traditionally classified as ‘Neo-
lithic’.

BEYOND SUBSISTENCE: MODES OF PRODUCTION

My discussion of social dynamics which lead from
hunting and gathering to pastoralism will be struc-
tured around the concept of mode of production, a
focal analytical tool in Marxist analyses of political
economy. Maurice Godelier (1977) defines mode of
production as a “combination – which is capable of
reproducing itself – of productive forces and speci-
fic social relations of production which determine
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the structure and form of the process of production
and the circulation of material goods within a histo-
rically determined society”.

The productive forces include the means of produc-
tion (raw materials, land, tools, and machines) and
the organization of production (labour power). The
forces of production determine the possibilities and
the constraints of the productive process, but the spe-
cific patterns of allocation and stratification are de-
termined by the social relations of production (Go-
delier 1977.36). These social relations determine the
economic use that is made of the environment, the
division of productive labour, the forms of appropri-
ation and distribution of the social product, and the
value of the surplus in relation to the costs of repro-
duction and the utilization of the surplus (Friedman
1974.446).

Ambiguities in Marx’s own formulations have allo-
wed economic and technological determinist inter-
pretations of the relationships between productive
forces and the social relations of production. But it
should be noted that the distinction between infra-
structure and superstructure is not between institu-
tions; it is a distinction between different functions
within a single institution (Godelier 1978; 1980).

Godelier redefined infrastructure to encompass the
processes that produce not only the material pre-
conditions of social life, but all its pre-conditions –
including e.g. kinship, which anthropologists had
long claimed to have a status similar to a Marxist in-
frastructure. Godelier (1978) thus suggested that in
early, pre-class societies, kinship relations are also
relations of production and distribution and they
are the dominant and determinant relations of pro-
duction. The determination of the main organization
of production at the infrastructural level of kinship
is one way of facing the dilemma presented in pre-
industrial societies to Marxist analyses, namely be-
tween the decisive role accorded by the theory to
economic forces and the fact that the dominant eco-
nomic relations are in quality superstructural e.g
kinship relationships (Terray 1969; Godelier 1972).
Thus kinship, chieftainship and even ritual order ap-
pear as economic forces (Sahlins 1972.102).

An essential premise of Marxism is that humans are
motivated by self-interest and motivated to accumu-
late power in order to extend that self-interest. Pe-
ople’s interests become antagonistic to others' since
they are involved in social relations for the produc-
tion of materials and food, and for the reproduction

of the social institutions which articulate that pro-
duction. Marx and Engels defined two domains where
contradictions can appear. The first is the inter-rela-
tionship between forces and relations of production.
The second kind of contradictions exists between the
appropriation and consumption of the surplus and
the social organization of its production. If “the his-
tory of all hitherto existing societies is the history of
class struggle” (Marx and Engels 1968.35), how can
these concepts be applied to pre-capitalist societies?

Domestic mode of production

Marshall Sahlins (1972) identified a mode of produc-
tion in foraging, simple farming or pastoralist soci-
eties. The principal relations of productions in the
“domestic mode of production”' are those within the
household. The division of labour by gender is the
dominant form; marriage therefore establishes a ge-
neralised economic group. Production is motivated
by the subsistence needs of the household (produc-
tion for use) and therefore harbours an anti-surplus
principle. However, the household unit is never com-
pletely self-sufficient, but given the emphasis on use
values and livelihood, production is set low and, con-
sequently, resources are often under-used. 

Sahlins recognised two sets of contradictions inhe-
rent in the domestic mode of production. The first
contradiction is the structural opposition between
the forces and relations of production, where dome-
stic control becomes an impediment to the develop-
ment of productive means. This contradiction is re-
duced by the ‘horizontal’ contradiction between the
household economy and the society at large, the do-
mestic system and the greater institutions in which
it is inscribed. The household is never entirely sub-
merged in the larger community, nor are domestic
ties ever free from conflicts from wider kin relation-
ships. Sahlins believe that this conflict is masked by
an uncritical ideology of reciprocity (Sahlins 1972.
124). These two contradictions determine the trans-
formational vectors of the domestic mode of produc-
tion.

The ‘centripetal’ vector has roots in the first contra-
diction and leads to an intensification of production,
where the demands of descent groups, marital alli-
ances of different structures, or even interpersonal
kin networks of different patterns encourage or even
demand surplus domestic labour. But the formal
solidarity of the kinship structure can be transmitted
to its political aspect. As the kinship structure is po-
liticised, especially when it is centralised in its rul-
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ing chiefs, the household economy is mobilised in
a larger social cause. Political life can be a stimulus
to production which generates surpluses. However,
Sahlins notes that material flow in simple societies
tends to be away from accumulation towards insuf-
ficiency. This often takes the form of consumption –
competitive feasts – where is masked by generalized
reciproci-competitive battles between individuals –
accumulators – trade of goods is masked behind the
ideological facade of generalized reciprocity. Feasts
serve to promote ideology This vector leads to emer-
gence of ‘big-man’ societies.

On the other hand we have a ‘centrifugal’ force,
which leads to weaker kinship relationships and the
economic isolation of individual households. Sahlins
believes that realisation of this contradiction entails
economic collapse, where there is not enough sur-
plus to sustain relations of reciprocal sociability, and
results in separate proprietary interests, which is
overcome through an ideology of generalised reci-
procity. However, it is in times of crises that the ideo-
logical screen of reciprocity is removed and proprie-
tary interests become explicit.

I will tackle this transformation of the domestic mode
of production in the following section, following the
model proposed by Tim Ingold (1980) based on his
fieldwork among Arctic reindeer pastoralists. 

From hunting to pastoralism

The transition from hunting and gathering to pasto-
ralism is more than merely the incorporation of new
resources into hunter-gatherer societies, but a quali-
tative infrastructural change. The source of this dis-
continuity comes from new social relations of pro-
duction (Ingold 1980.94). 

Hunting and gathering is based on a principle of un-
divided access to productive resources (or sharing)4,
both land and animals. However, this right does not
extend to the consumption of the products, which
serve rather to disguise obligatory sharing as pres-
tige-conferring generosity (Ingold 1980.161). In the
hunter-gatherer mode of production, social relations
of productions are reproduced in the interval be-
tween the kill and consumption of animals. The accu-
mulation of material wealth within the social rela-
tions of production is not possible, as dead animals
can not reproduce. Hunter-gatherers developed a se-

ries of social and ideological practices to encourage
the distribution of game and the reproduction of the
ideological principle of sharing. Successful individu-
als may subvert this ideological principle to accumu-
late prestige. However, the individual possession of
dead animals in a hunting society exists only in the
domain of ideology, and does not reflect an under-
lying principle of divided access.

The incorporation of tame animals in a human hou-
sehold, where animals gain the status of quasi-per-
sons is the first pre-condition for pastoralism. Tame
animals are ubiquitous in hunter-gatherer societies,
where they have the role of pets, hunting assistants
(dogs), transport animals or decoys (reindeer). They
are members of households and subject to the same
rules as human members.

Pastoral property relations become explicit when
the status of animals changes from agents of produc-
tion to sources of food. It is also a change in animals’
status from quasi-persons to resources.

Sharing out – the distribution of food – reaches its
widest extent in times of extreme shortage (Ingold
1980.152). This is in direct opposite to Sahlins (1972.
123–48) view, but the principle that ‘no one starves
unless all are starving’ which Evans Prichard (1951.
132) observed among Nuer is even more valid for
the hunter-gatherers. But this can only be achieved
at the expense of the deterioration of intra-domestic
relations. The ultimate realisation of this extreme is
marked by changes in the status of members of the
household, their conversion into food, whose con-
sumption is limited to the household. This applies
more usually – although not exclusively – to dome-
stic animals. Pastoralism thus begins with the nega-
tion of social relations within the household, where
the status of animals is reduced from quasi-persons
to food (Ingold 1980.150–61). 

Animals in the pastoral mode of production become
means of reproducing the social relations of pasto-
ral production. Reproduction and the multiplication
of domestic animals make possible the accumulation
of wealth (Ingold 1980.144). The slaughter of dome-
stic animals frees people from obligations of sharing
that apply in the case of hunted animals. Social frag-
mentation into autonomous, self-sufficient domestic
units is therefore not the cause, but the effect of dra-
wing on domestic herds for subsistence. Thus auto-

4 Ingold (1986) emphasised two structurally different forms of sharing. Sharing out is a act of distributing resources, whereas
sharing in is a principle of undivided access to resources, which inheres in hunter-gatherer social relations and practices.
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nomy in the realm of property characteristic of the
pastoral household derives from a domestic division
of labour, and ultimately forms the structure of the
human family itself (Ingold 1980.151). The ratio-
nality of accumulation follows the fragmentation of
economic responsibility, for whereas hunters derive
a collective security through the ideology of sharing,
pastoralists ensure themselves against catastrophes
by maximizing their herds (Ingold 1980.89).

In Ingold’s model, animals must be capable of func-
tioning both as labour and its subject-matter in order
to support a direct transformation from hunting to
pastoralism. This includes reindeer, which are often
used as draught animals or hunting decoys in hunter-
gatherer groups, but excludes sheep and goats, which
cannot be employed as transport animals. It is there-
fore scarcity of prey that encourages owners of do-
mestic herds to draw off from their domestic herds.

But on the eastern Adriatic coast the animals involved
in transition from hunting and gathering to pasto-
ralism were obviously ovicaprines, goats and sheep.
Are there any other trajectories of transformation
from hunting-gathering to pastoralism?

I believe that pressures on households to begin trans-
forming their animal members into food might be
found in the context of prestige politics (Hayden
1990; Dietler 2001; Hayden 2001; Hayden 2003).
Exotic domestic animals – sheep and goats – may
become available through hunter-gatherer exchange
networks. They are included in the households of
successful middlemen who control exchange net-
works (Bender 1978; Bender 1981). The demand
for surplus and exotic foodstuffs in competitive bat-
tles among prestige-aspiring individuals may result
in a chain of events as in Ingold's scenario. Wealthy
accumulators would use their own exotic animals to
attract followers. Those animals – although shared
out – are beyond the obligations of sharing that ap-
ply in the case of hunted animals. When they begin
to reproduce in hunter-gathering societies they also
reproduce new relations of production. This opens
the way to the accumulation of wealth, and leads to
the fragmentation of economic responsibility. Ani-
mals, formerly used to promote social cohesion and
integration, at the point when they become a source
of food actually reverse this process and lead to the
fragmentation of society into autonomous households. 

Carnivorous vs. milch pastoralism

The accumulation of the herds as the exclusive pro-
perty of particular households is a for the condition

of emergence of what Ingold calls ‘carnivorous pas-
toralism’. Carnivorous pastoralism is no more effec-
tive than hunting. In the long term it is often less
effective because of the age structure of herds being
biased towards older animals, high concentrations
of animals on pastures, and increasing vulnerability
to diseases. Carnivorous pastoralism can not be seen
as intensification of hunting, but as a mode of pro-
duction with the complete autonomy of the house-
hold in the sphere of its property characteristics (In-
gold 1980.87).

Carnivorous pastoralism is a small stock economy,
with no possibility of conversion to large stock (In-
gold 1980.178). Small stock is usually exploited for
meat; although milked on occasion, it is not specia-
lised for this purpose. The have very high rates of
increase – up to ten times greater than that of cattle
– but they are particularly vulnerable to epidemics
(Dahl and Hjort 1976). With no alternative form of
security avalaible, a household is forced to accumu-
late herds by minimalising their off-take. Carnivo-
rous pastoralism thus combines a restriction of house-
hold size with a tendency toward the maximal con-
centration of animals. Households in carnivorous pa-
storalism avoid reciprocal obligations beyond the
household: “the successful pastoralist hoards rather
than hosts” (Paine 1971.167). This leads to what
Barth calls a “very careful life”. Hospitality is defini-
tely not a feature of carnivorous pastoralism.

Sheep and goats are gregarious by nature and may
not require too much labour. On the other hand,
large stock require more management, which places
constraints on the number of animals that can be
maintained by a single household. Resource extrac-
tion from milch animals constitutes an essential part
of their everyday care, which means greater labour
demand, whereas extraction from meat animals co-
incides with the end of care. The milch pastoralist’s
wealth in large stock is therefore equal to the abun-
dance of labour force, women and children. Thus
the availability of labour sets a limit on herd size. 

This enables alternative forms of security to emerge.
The main strategy is the circulation or redistribution
of stock among households. Wealthy owners whose
holdings exceed the maximum manageable size will
find it mutually advantageous to loan or give some
animals to other households. Conversely, if some-
one man is short of animals, they may seek gifts or
loans from the better-off (Dahl and Hjort 1976.136–
37). Animals produce milk for the household where
they are situated, irrespective of who owns a parti-
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cular animal; however, the owner retains control
over the slaughter of an animal and over its off-
spring.

Alternatively, complementary types of animals al-
lows poorer households to exploit the high repro-
ductive potential of small stock to build their herds
and then exchange them for larger stock (Dahl and
Hjort 1976.230–34). While in a carnivorous pasto-
ral economy a herd is the exclusive property of the
household, households in milch pastoralism spread
their interests by distributing animals as gifts and
loans to a range of stock-associates. Milch herds typi-
cally consists of animals from a number of separate
owners under the management of a single house-
hold. This establishes a network of social relations
between households which are reflected in herds.
Animals become symbols of social cohesion (cf.
Evans-Pritchard 1940).

Another difference between carnivorous and milch
pastoralism lies in the different status of animals.
While animals in carnivorous pastoralism become
resources, the staus of animals in milch pastoralism
is not unlike that of tame animals in hunter-gatherer
societies. Milk animals produce milk and are there-
fore agents of labour rather of its subject. In terms
of social relations between animals and people and
between people with respect to animals, milch pasto-
ralim has nothing in common with the exploitation
of domestic herds for meat. Carnivorous and milch
pastoralism are not related modes of production (In-
gold 1980.200).

ETHNOGRAPHIC MEAT ON ARCHAEOLOGICAL
BONES?

Distinguishing different types of pastoralism on the
basis of social relations between animals and people
and between people with respect to animals is extre-
mely important when discussing ethnographic data
as an analogy for past pastoral systems. Could the
exceptionally rich ethngraphic data on various pas-
toral strategies from the Dinarides and the eastern
Adriatic coast shed any light on the structure and de-
velopment of Neolithic pastoralism? My suggestion
is that the ethnographic and historical data on tradi-
tional subsistence strategies should be approached
with caution. 

There is a variety of different pastoral systems recor-
ded in the Dinarides and the eastern Adriatic (Dedi-
jer 1916; Leban 1950; Umek 1956; Cviji≤ 1966;

Markovi≤ 1971; 1980; Smerdel 1989; Vin∏≠ak 1989;
Smerdel 1999). The most common form of pastora-
lism was integrated into arable farming. Farmers
kept domestic herds as sources of milk, wool, ma-
nure and meat. Herds served as a form of ‘animal ca-
pital’, as buffers against failed harvests and political
crises. There are different levels of dependence on
livestock, from farmers who kept only a few sheep
to sedentary pastoralists who combined the herding
of relatively large flocks with the cultivation of grain
for domestic consumption. However, most herds
were small and diversified, average flocks on the
Triestine Karst being no larger than 15 animals com-
bined of sheep, goats, cattle and horses/mules. This
number was larger in ∞i≠arija, where herds reached
80 animals, most of them sheep and goats (Vilfan
1957). Mobility was restricted to the confines of the
local community or to the top of the local mountains;
flocks grazed on communal land, marginal for cul-
tivation. Specialised forms of transhumant pastora-
lism and nomadic pastoralism were practised almost
exclusively by the Vlachs, who exploited a no-mans-
land between the Ottoman and Venetian states, sup-
plied both sides with animal products (Wace and
Thompson 1914; Markovi≤ 1971; 1980). 

Probably the most important lesson we can learn
from the study of traditional pastoralism is that mo-
dern practices should not be seen as fossil strategies
from the distant past, and timeless responses to sea-
sonal climatic extremes, but as dynamic responses to
extremely complex natural, historical and econom-
ic processes. Instead, I take the position of ‘radical
defamiliarisation’ of Neolithic subsistence practices.
I believe that Neolithic pastoralism was something
quite different from anything we can experience now
(or a few decades ago) in the eastern Adriatic. Struc-
turally equivalent ethnographic analogies for Neoli-
thic economies should therefore be sought else-
where. I suggest two examples which can shed a light
on Neolithic pastoralism: the north American Navajo
Indians, and the Cyclops from Homer’s Odysseus. 

The Odyssey can be read as an ethnographic text de-
scribing the pastoral society of ‘the lawless and in-
human’ Cyclops (Odyssey IX). The Cyclops are pas-
toralists, herders of sheep and goat flocks. They do
not cultivate land, eat bread or respect gods. Their
main animal product seemproduct seems to be milk,
as Polyphemus’ daily schedule includes milking, se-
parating lambs from lactating ewes and dairying.
This way of life was so remote to the Greeks that the
Cyclops cannot be classified as human; instead, they
are portrayed as monsters.
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However, the social institutions described in Odys-
sey are closer to those of carnivorous pastoralism.
Cyclop society is fragmented into autarchic house-
holds which are economically and politically inde-
pendent: ‘They have no laws nor assemblies of the
people, but live in caves on the tops of high mounta-
ins; each is lord and master in his family, and they
take no account of their neighbours’ (Odyssey IX.
112–115). Weak coalitions are formed only in times
of conflict; this is obvious from the other Cyclops’
reluctant response to Polyphemus’ call for help when
blinded by Odysseus. One of the most striking featu-
res of carnivorous pastoralism is the absence of any
formal rules of hospitality. This is, of course, a con-
sequence of the fragmentation of economic respon-
sibility, which can be obtained only by maximising
herds. The lack – or rather, the opposite – of hospi-
tality is shown at its most extreme when Polyphemus
kills and eats Odysseus’ six companions, and not a
single goat or sheep from his herd.

The detailed descriptions of the organisation of space
and herding techniques are revealing. Cyclops live
in caves, which also serve as folds for their flocks.
The description of these caves is surprisingly similar
to the cave-pens which are still used as shelters for
flocks in Dalmatia. The cave space is structured by
folds which serve to separate ewes from lambs and
rams. Flocks consist of goats and sheep and are taken
to pasture every morning. In the evening they are
returned to the cave, where they are milked

The descriptions of herding practices in The Odyssey
are precise and seem to document existing practices
experienced by the author(s) at the time the epic was
created. However, there is obviously an older layer
in the epic, describing social institutions and ways of
life (the absence of agriculture, specialised carnivo-
rous pastoralism, and the social relations typical of
this mode of production) which was seen as both
fascinating and strange to the Aegean society of the
early first millenium BC. The Cyclops in the Odyssey
can therefore be seen as evidence for existence of a
specialised, almost ‘pure’ carnivorous pastoralism
somewhere on the fringes of the Aegean world.

A fascinating insight into the introduction of pasto-
ralism to hunter-gatherers, and their subsequent
transformations can be gained from accounts of the
colonisation of the American Southwest by the Spa-
nish. Before the adoption of pastoralism the Navajo
were hunter-gatherers and small-scale farmers. As
a consequence of an increased reliance on agricul-
ture, the Navajo became more sedentary and tied

to their maize fields. Sheep were brought to the
Southwest by the Spaniards in the 1600s. Exactly
when the Navajo began herding sheep rather than
taking them for food is unknown, but reports indi-
cate that herding had begun by the early eighteen
century. A process of structural change in Navajo so-
ciety began soon after 1700, and within only a mat-
ter of decades they had become a full blown pasto-
ral society. Domestic herds caused the fragmentation
of extended families into independent households,
and increased mobility (Bailey 1980). 

Before the 20th century Navajo households practised
subsistence pastoralism combined with small-scale
cultivation of maize fields. Herds and maize were
used for direct consumption, not for trade, and most
households owned no more than the minimum num-
bers needed for direct consumption, which is estima-
ted to be around 250 sheep per household (Kelley
and Whitley 1989.49).

Navajo herding practices were extremely simple, as
rams were not separated from the herd. Combined
with the extreme reproductive potential of churro
sheep, this allowed herds to increase faster (Kelley
and Whitley 1989.90). Because of large herds and
pressure on pastures, various patterns of mobility
emerged. Most households practised vertical trans-
humance, with up to three residences over an annual
cycle, although other systems of nomadic mobility
were devised:

The people moved around most of the time, herd-
ing their sheep from place to place. The people tra-
velled mostly on horseback; when moving with the
sheep, we used horses to carry our belongings. The
main reason for moving around like that was to
look for new grazing ground and water for the
sheep and horses. We never stayed at one place
very long; we would spend a few days here, and
then move on to some another location (Frisbie
and MacAllester 1978.29–31).

Of course, the Navajo can not serve as direct analo-
gy for the emergence of pastoralsim in the eastern
Adriatic; however, it can provide insight into the
consequences of changed social relations of produc-
tion caused by the adoption of herding. This change
fragmented extended families into autonomous hou-
seholds; it increased mobility, and modified settle-
ment patterns. 

Both examples can be useful in adding ‘meat to bo-
nes’ of, but the ‘bones’–structure and development–
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of Neolithic pastoralism should be built from the
ground up, based on the fragmentary archaeological
data. 

PIECING THE BONES TOGETHER: NEOLITHIC PA-
STORALISM

The principal questions that interest me in building
the ‘skeleton’ of the Neolithic pastoralsim in the east-
ern Adriatic are those related to the scale and specia-
lisation of hunting and pastoral economies in a long-
term perspective, the seasonality of practices in a
landscape, patterns of exploitation of animal pro-
ducts and the structure of settlement patterns.

Faunal Assemblages

The subject of analysis are 97 faunal assemblages
from more or less well defined stratigraphic con-
texts5 from 21 sites in the eastern Adriatic and Ca-
put Adriae (the assemblages used in the analysis
can be accessed on the Documenta Praehistorica
homepage: http://arheologija.ff.uni-lj.si/documenta/
v32mlekuz_sup.html). Data was collected from avai-
lable published reports. An obvious problem with
such diverse sources is the comparability of sampling
strategies (use of sieving etc.), applied analytical me-
thods, and the level of detail available in the reports.
Only mammal remains were used in the analysis,
since information about other resources is either in-
complete or lacking. All assemblages were screened
for obvious inconsistencies and some adjustments
have been made to the bone counts derived from
the original reports in order to enhance comparabi-
lity among sites. Where necessary, worked bone and
shed antlers were not included in the counts used in
the analysis. In general, the categories used comprise
the number of bone fragments identified to species
level. Some modification was required in the case of
bones such as Sus sp. and Bos sp. Most ‘Neolithic’ as-
semblages contain representatives of both wild and
domestic forms of cattle and pig. Many also contain
bones which, due to high fragmentation and inter-
mediate size, can only be identified to genus level.
In order to increase the comparability of assembla-
ges, bones identified as Bos sp. and Sus sp. were
counted as Bos taurus and Sus domesticus in ‘Neo-
lithic’ and ‘transitional’ assemblages (phases 1, 2, 3,

4; see below) and as Bos primigenius and Sus scro-
fa in ‘Mesolithic’ assemblages (phase 0, Fig. 3). For
the same reason, bones identified as Ovis aries,
Capra hircus and ‘Ovis or Capra’ were grouped to-
gether as ovicaprines.

The assemblages discussed here are not the simple
result of châines opératoires6 streaming through
the sites; they are reworked by a series of taphono-
mic filters, which transformed them in many ways.
A comparison of proportions of identified fragments
and assemblage sample sizes (Fig. 2) can reveal ta-
phonomic traces related to the collection, recording
and publication of assemblages. The percentage of
identified fragments is usually well below 50%, ex-
cept in Grotta dell’Mitreo/Mitrej and Grotta degli
Zingari/Ciganska jama, both with low sample sizes.
It is obvious that in these two cases the excavators
chose to collect and record only identifiable frag-
ments. Assemblages from other sites seem less mo-
dified by collection and recording strategies, al-
though there are considerable differences. However,
there is no correlation between percentages of iden-

5 See Toma∫ Fabec’s (2003) critical analysis of stratigraphic contexts from Caput Adriae.
6 I believe that the châine opératoire or operational sequence (Leroi-Gourhan 1988) approach to the study of animal remains in

the landscape can be extremely fruitful. Instead on paying attention on the the static assemblages found in the sites, operational
sequences focus attention on the dynamic processes of selection, transport, consumption and deposition within the landscape and
in the social and cultural perspective.

Fig. 2. Proportion of identified fragments versus
sample size for sites: Grotta dell'Mitreo/Mitrej (Pe-
trucci 1997.100); Grotta degli Zingari/Ciganska
jama (Bon 1996.127); Grotta Benussi/Pejca na
Sedlu (Riedel 1975.128); Acijev spodmol (Turk et
al. 1992b.34); Podmol pri Kastelcu (Turk et al.
1992a.71); Grotta Azzura/Pe≠ina na Leskovcu (Cre-
monesi et al. 1984.28); Grotta dell’Edera/Stena∏ca,
layers 3a, 3,2a, 2 (Boschin and Riedel 2000.Tab. 3).
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tified fragments and sample sizes, neither can dif-
ferences be attributed to the identification skills of
individual analysts (Grotta Azzura/Pe≠ina na Leskov-
cu (45% of identified fragments) was analyzed by B.
Wilkens, whereas A. Riedel analyzed Grotta Benus-
si/Pejca na Sedlu (45%) and Grotta dell’Edera/Ste-
na∏ca (10–25%)). It might be significant that both
‘Mesolithic’ sites (Grotta Azzura/Pe≠ina na Leskovcu
and Grotta Benussi/Pejca na Sedlu) have the highest
percentage of identified fragments, whereas the per-
centage for ‘Neolithic’ sites is much lower. This may
reflect structural changes in taphonomic processes
which correlate with the Mesolithic-Neolithic transi-
tion and may be connected to changes of activities
performed on the sites.

Faunal assemblages were grouped into four chrono-
logical phases (Fig. 3) in order to understand chan-
ges in animal use. However, loose stratigraphic con-
trol over contexts, a general lack of radiocarbon da-
ta, and difficulties connected with traditional chro-
nologies based on pottery and lithic typology mean
that this chronological sequence has only heuristic
value, and does not pretend to challenge established
local chronologies.

Phase 0 consists of assemblages from contexts iden-
tified as ‘Mesolithic’ on the base of lithic typology
and absence of pottery. Phase 0 faunal assemblages
consist exclusively of wild animals. Phase 1 includes
‘transitional’ assemblages, with a mix of traditional
‘Mesolithic’ elements (the presence of a Castelnovien
tool-kit) and ‘Neolithic’ elements such as domesti-
cates and pottery. Phases from context attributed to
the ’Vla∏ka group’ on the basis of pottery typology
are grouped in phase 2. Phase 3 assemblages derive

from loosely defined ‘late Neolithic’ contexts. Assem-
blages from phase 4 are from ‘late Eneolithic/early
Bronze Age’ contexts defined by the presence of ‘Lju-
bljana culture’ pottery.

Sums of available radiocarbon dates (Fig. 4) display
all the problems connected with phasing. Phases are
chronologically fuzzy and overlapping, sometimes
even significantly (phases 2 and 3). However, the di-
stribution of radiocarbon dates does display a gene-
ral pattern of succession.

Specialisation and diversification

Faunal assemblages display considerable differences
in terms of their general structure, as well as in the
relative contribution of major taxa. One way of in-
vestigating these differences is through an analysis
of assemblage diversity. A faunal assemblage domi-
nated by one species would suggest the potential for
large-scale specialised herding, whereas a mixed as-
semblage suggests the reverse: diversified and small
scale herding.

Specialisation refers to concentration on one or a
very limited range of species. The economic ratio-
nale may be to focus on animals with greater pro-
ductivity in local environments or on animals with
specific desired yields. Thus in the context of car-
nivorous pastoralism it may be desirable to focus
on small stock which have extremely high repro-
ductive capacities and allow rapid accumulations of
herds. Specialisation is often a risky strategy, since
all stock may be affected by localised disease or di-
saster. However, the relative expense of maintaining
exclusively one kind of stock may be expected to de-

crease with a large number of ani-
mals, primarily due to the organisa-
tion of labour, which is aimed at the
rather predictable requirements of
only one species (Glass 1991.32;
Halstead 1996a.24). 

Specialisation is a common response
of subsistence agriculturalists to the
introduction of a market economy.
For this reason it has generally been
regarded as representing a late deve-
lopment, facilitated mainly by the es-
tablishment of inter-regional econo-
mic systems integrated into a world
market. However, carnivorous pasto-
ralism is often based on only one spe-
cies, for example reindeer in the caseFig. 3. Chronological divission of assemblages into five phases.
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of Siberian peoples (Paine 1971; In-
gold 1980), or sheep and goats in
the case of the Navajo (Bailey 1980)
or Basseri (Barth 1961). It can even
be said that it is specialisation, which
does not enable conversion of stock
and therefore alternative forms of
security, which drives households
towards the accumulation of herds
and the fragmentation of economic
responsibility (Ingold 1980).

Diversification refers to a strategy in
which multiple kinds of animals are
kept, and are usually managed for
different products. There are many advantages to
be gained from the diversification of stock-holding.
Since different animals graze on complementary
plants, their combination permits a more effective
utilisation of land. They are attacked by different di-
seases and parasites, so a diversified herd is less vul-
nerable to loss of due to diseases. Diversification may
help to even out irregularities in the food supply, for
in pastoral species oestrum, duration of gestation,
and lactation periods vary. Moreover, the presence
of different stock within pastoral economy creates
the possibility of conversion from one to another
through exchange (Dahl and Hjort 1976.223–30). 

Measuring diversity
Diversity, as used here, is a measure of variability in
the composition of an assemblage. It is comprised of
two components: richness and evenness. Richness re-
fers to the number of taxa in an assemblage; evenness
describes the relative proportion of each taxon in an
assemblage (Grayson 1984; Kintigh 1984; 1989;
McCartney and Glass 1990). Evenness is measured
with Shannon-Wiener information statistics (H) divi-
ded by the maximum value for observed richness
(Hmax). Division by Hmax removes the effect of rich-
ness and normalises evenness into the 0, 1 interval.

Measures of richness and evenness have been shown
to depend greatly on sample size. Both rgression and
simulation methods have been proposed to control
for the effect of sample size (Grayson 1984; Kintigh
1984; 1989; McCartney and Glass 1990). While
sample size can be important information in itself
(see below), variability in sample sizes among sites
presents one of the most obvious difficulties in com-
paring faunal assemblages. The huge variability in

sample sizes for analyzed assemblages, which range
from a few to a few thousand fragments, and relati-
vely poor control over the taphonomic histories of
published assemblages makes it critical to consider
sample-size effects.

The effect of sample size on diversity is evaluated
using a Monte Carlo simulation (McCartney and
Glass 1990). This involves constructing a back-
ground population of species frequencies from a
group of assemblages. This hypothetical parent po-
pulation is then randomly sampled a set number of
times at various sample sizes. Mean values and con-
fidence intervals are calculated for each sample
size. Each individual assemblage can be compared
to this range, and the likelihood that it derives from
a background population can be evaluated. In this
study, the background population was constructed
using a variation of Kintigh’s procedures described
in (McCartney and Glass 1990).7

The program generates expected values and 95%
confidence intervals for richness and evenness. Se-
parate simulations were run for each case. Through-
out the analyses faunal assemblages were quantified
using numbers of identifiable specimens (NISP).
Other measures (e.g. minimum number of elements,
MNE) give a more reliable estimate of abundance,
especially in contexts where fragmentation is vari-
able between species and/or identifiably of bones
varies significantly between taxa (Miracle 1996).
However, variable levels of detail in published as-
semblages allowed only the use of NISP, which was
the common denominator for all publications. The
null hypothesis for each simulation is that all assem-
blages derive from the same background population.

Fig. 4. Sums of radiocarbon dates for chronological phases. Radio-
carbon dates used can be found on the Documenta Praehistorica ho-
mepage: http://arheologija.ff.uni-lj.si/documenta/v32mlekuz_sup.
html

7 This procedure was implemented in a software program which can be accessed on the Documenta Praehistorica homepage: http://
arheologija.ff.uni-lj.si/documenta/v32mlekuz_sup.html
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Faunal assemblage diversity
In the first simulation, Caput Adriae assemblages
were compared against all eastern Adriatic assem-
blages (Fig. 5). This simulation is aimed at detecting
general trends in the diversity of assemblages and
examining the effect of sample size on the diversity
of assemblages. 

The simulation of the effect of the sample size on ta-
xonomic richness in mammal assemblages shows an
approximate logarithmic relationship between rich-
ness and sample size. 

The slope of the line representing the mean expect-
ed evenness decreases slightly with the higher sam-
ple size. The width of the 95% confidence interval
decreases with larger sample sizes, showing that
somewhat greater degrees of random variability are
to be expected at lower sample sizes than at large
ones. The scatter of points showing actual values of
faunal assemblages very roughly reflects these same
characteristics. They fall in a relatively steeply slop-
ing linear band, which is much broader at small
sample sizes. The points do not all fall within the li-
mits defined by a 95% confidence interval for each
simulated point. Therefore the null hypothesis can
be rejected: the assemblages are not derived from
a single parent population. The majority of assem-
blages displays greater evenness than the hypothe-
tical population; they are therefore more diversified
than expected. But almost all assemblages with sam-
ple sizes greater than 300 fragments have lower than
expected evenness. This may be due to the effect of
sample size, or may reflect deeper structural proper-
ties of animal economies in the eastern Adriatic. It is
apparent that assemblages from the region tend to
have larger sample sizes and lower evenness, and
can be found in the lower left portion of the graphs;
some assemblages tend to cluster with Caput Adriae
assemblages.

The result of the analysis suggests
that sample size is a major factor
structuring differences in richness
and evenness. It also indicates that
the assemblages cannot be assumed
to come from a single population,
or at least not from one resembling
the hypothetical population. It is ap-
parent that most Caput Adriae as-
semblages tend to be characterised
by small sample sizes and high di-
versity. Larger assemblages tend to
be more specialised, which is con-

sistent with the observation that faunal assembla-
ges dominated by one species would suggest a po-
tential for large-scale, specialised herding.

The second batch of simulations was run on data
from selected sites. The main issues pursued here
are related to temporal changes in assemblage diver-
sity.

Mala Triglavca and Trhlovca are two contemporane-
ously occupied caves, with very small assemblages
(Fig. 7). A relationship between sample size and rich-
ness is expected, except for a cluster of assemblages
from Mala Triglavca which have lower richness than
expected. The evenness values of assemblages from
Mala Triglavca display a sharp threshold in phase 2,
from very specialised to relatively diversified assem-
blages in phases 3 and 4. Assemblages from Trhlov-
ca are apparently more diversified than expected
during phases 2, 3 and 4.

The case analysed is Grotta dell'Mitreo/Mitrej, a cave
with relatively small assemblages which span from
the Neolithic to the Bronze Age (Fig. 8). There is a
distinctive cluster of assemblages with much lower
richness than expected; most of those assemblages
are early and less diverse than expected. The ear-
liest assemblages (AB6, A5, B5, phase 2) tend to be
less diverse, and the latest (A4, phase 3; A3, phase
4) are more diverse than expected. This pattern is
less pronounced with larger samples (excavations
by Centro di Antichitá Altoadriatiche; (De Piero
Steffèe 1978)). However, at Grotta dell’Mitreo/Mitrej
there is an apparent trend toward increased diversity
of faunal assemblages during the Neolithic (phases
2, 3 and 4).

Grotta dell’Edera/Stena∏ca assemblages are relative
large and span the ‘transitional’ period (layers 3a
and 3; phase 1) and the ‘Neolithic’ (layer 2a, phase 2

Fig. 5. Result of richness and evenness simulation for assemblages
from eastern Adriatic.
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and layer 2, phase 3). Although there
is an expected relationship between
sample size and richness, there is a
dramatic change in the evenness of
assemblages from less diverse than
expected assemblages in phase 1 to
less diverse than expected in phases
2 and 3 (Fig. 9). This change is also
marked by the pronounced step in
sample sizes, where the latter sam-
ples are larger by an order of magni-
tude.

Selected cases from the Caput Adriae
demonstrate that there are different
trajectories of assemblage composi-
tion. In Mitreo/Mitrej there is an ob-
vious trend for more diverse assem-
blages during the Neolithic and Eneo-
lithic (phases 2, 3 and 4). On the
other hand, there is a dramatic de-
crease in diversity from the transitio-
nal period to the Neolithic in Edera/
Stena∏ca, where assemblage diversi-
ties remain low. Selected examples
tend to demonstrate different tem-
poral changes in the diversity of faunal assemblages.
Is there a general trend? In Figure 10, a histogram of
evenness values was produced for assemblages from
different phases. All phase 1 assemblages can be
found in the left-hand portion of the histogram, indi-
cating the absence of highly specialised assemblages.
These appear in phase 2; however, highly diversified
assemblages still exist, and tend to be more numer-
ous in phase 3, which is marked also by the disappea-
rance of the? most specialised assemblages. Only high-
ly diversified assemblages can be found in phase 4.

At this point it is evident that phase 2 is marked by
the appearance of very specialised animal manage-

ment systems, which co-existed with more diverse
ones. In phases 3 and 4 a trend towards diverse as-
semblage compositions can be observed. I will try to
explain this trend with an analysis of composition of
assemblages and of the main animal products.

Assemblage composition

Since sheep and goats tend to be the largest compo-
nent of faunal assemblages, I will analyse their role
in structuring assemblage diversity. Figure 11 is a hi-
stogram of the proportion of sheep and goat in as-
semblages from different phases. In most of phase 1
assemblages sheep and goats tend to be a minor

component, usually comprising less
then 40% of the assemblage. In
phase 2 a bimodal distribution can
be observed. There are some assem-
blages with relative low proportions
of sheep and goat, and a large num-
ber of assemblages with high pro-
portions of ovicaprines. Almost no
assemblages with moderate propor-
tions of ovicaprines can be found.
This changes in phase 3, where we
can observe a normal distribution of
proportions of sheep and goat, with
most of assemblages composed of

Fig. 6. Assemblages from the Eastern Adriatic. Note the large diffe-
rences in assemblage sizes.

Fig. 7. Result of richness and evenness simulation for assemblages
from Mala Triglavca and Trhlovca.
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50% of sheep and goat. A similar, but less pronoun-
ced picture can also be seen in phase 4, where there
are no assemblages with high proportions of ovica-
prines. 

A similar picture emerges when we compare propor-
tions of sheep and goat in the assemblages to their
evenness (Fig. 12). Phase 1 assemblages tend to clu-
ster in the upper right part of the scatter plot, with
high diversity and low proportions of sheep and
goat in assemblages. Assemblages with high propor-
tions of sheep and goat and low diversity appear in
phase 2. Phase 3 assemblages tend to display lower
proportions of sheep and goat, and higher diversi-
ty, which becomes even more evident in phase 4. 

This observation is further supported by the results
of correspondence analysis8 of faunal assemblage
compositions (Fig. 12). 

The first dimension, factor 1, which
accounts for about 48% of variability,
differentiates most clearly between
categories of domestic and wild ani-
mals. Domestic animals (pig, dog,
and sheep and goat) are found only
on the left of the plot, while wild ani-
mals (boar, red deer and roe deer)
are located on the right of the plot.
Cattle, both wild and domestic, cate-
gories are located in the middle of
the first dimension and overlap. This
makes sense considering the difficul-

ties in distinguishing wild and dome-
stic species. It is clear that the ratio of
wild to domestic animals is the main
structuring factor for the assemblages,
accounting for almost half of the va-
riability.

The second dimension, factor 2, is
more difficult to interpret. It is obvi-
ous that species which are more com-
mon in assemblages (sheep, boar, red
deer) are placed in the upper section
of the plot, while rarer species (carni-
vores, insectivores) are found in the

lower portion of the graph. The situation becomes
clearer if all samples with evenness lower than the
hypothetical population (less diversified samples)
appear in the upper part of the plot. The second di-
mension can therefore be interpreted as a diversifi-
cation of samples.

Based on the results of correspondence analysis as-
semblages can be divided into three groups. The first
group (A) consists of assemblages with high propor-
tions of red deer and/or wild boar. Many assemblages
from this class are less diversified than the hypothe-
tical assemblage, and came from the context dated to
phase 1 (Fig. 14). Assemblages from this class can also
be found in later phases (2, 3 and 4), but these are
usually more diversified than those from phase 1.
Class A assemblages can be interpreted as the result
of operating sequences of more or less specialised
hunting.

Fig. 8. Result of richness and evenness simulation for assembla-
ges from Grotta dell'Mitreo/Mitrej.

Fig. 9. Result of richness and evenness simulation for assemblages
from Grotta dell’Edera/Stena∏ca. 

8 Correspondence analysis is an exploratory technique related to principal components analysis, which finds a multi-dimensional
representation of the association between the row and column categories (assemblages and species, in this case) of a two-way con-
tingency table. This technique finds scores for the row and column categories on a small number of dimensions, which accounts
for the greatest proportion of the chi square for an association between the row and column categories, just as the principal com-
ponents account for maximum variation. For graphic display two or three dimensions are typically used to give a reduced rank
approximation to the data (Shennan 1988; Baxter 1994).
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The main components of assembla-
ges from the second group (B) are
sheep or goat. Most assemblages are
less diversified than the hypotheti-
cal population; highly specialised as-
semblages can be found in phase 2;
assemblages from later phases are
usually more diversified. Assembla-
ges from this group are derived from
the herding of sheep and goat.

The final group (C) consists of extre-
mely heterogeneous assemblages,
with unusually large proportions of
small mammals, carnivores, pigs and
cattle. This class is difficult to inter-
pret, and might represent taphono-
mically modified assemblages, carni-
vore dens or diversified assemblages
derived from the herding of diversi-
fied herds or heterogeneous opera-
tional sequences operating on sites.

Correspondence analysis thus sheds
light on the analyses of assemblage
diveristy. Most phase 1 assemblages
are derived from hunting activities (class A). Very
specialised samples which derive from herding sheep
and goat (B) appear in phase 2, along with hetero-
geneous, diverse samples (class C). Assemblages
from all three classes can also be found in phases 3
and 4, but they tend to become less specialised. As-
semblages from phase 3 and, more markedly, from
phase 4 tend to cluster in the middle of the corre-
spondence plot. This represents the homogenisation
of animal management strategies toward more di-
versified herds with sheep, cattle and pig as the main
species, but also with high proportions of wild ani-
mals. 

Sample sizes as measure of intensity of activity?

The observation that sample size is a major factor
structuring variability in both richness and diversi-
ty of assemblages does not mean that differences
among the sites in terms of absolute sample sizes
are meaningless.

I will assume here that sample size is a meaningful
measure, although not without problems, of the in-
tensity of bone deposition on the site, and it there-
fore reflects scales of pastoralism. Sample size can
therefore offer a hint about the ‘density’ and inten-
sity of actions of châines opératoires flowing thro-

ugh the site. However, it can not be overstated that
the assemblages were excavated under diverse con-
ditions over a number of decades, and analyzed by
a number of investigators. Simulated excavations of
a pastoral site in Kenya demonstrated that sample
size can play a major role in the estimation of size
and composition of the target population (Ammer-
man et al. 1978; Voorips et al. 1978). However, bias
due to the intensity of sampling is an inescapable
fact of archaeological work.

If we assume that deposition rates calculated for
samples are representative of the whole site – which
is a far-fetched assumption – then we can compare
the intensity of deposition at different sites. Table 2
shows calculated deposition rates for selected sites ba-
sed on assemblage sizes, volumes of sampling units,
duration of occupation, and the estimated areas of
the sites. Because most values are only estimates and
educated guesses, values are compared by their or-
ders of magnitude. 

The assemblage from Tinj-Podlivade (Chapman et
al. 1996) – an open-air site in Dalmatia – is charac-
terised by a large sample size, which is due to the
large sampling unit. However, the density of identi-
fied bones in a sediment is comparable to the den-
sities calculated for sites from Caput Adriae. In Tinj-

Fig. 10. Histograms of evenness scores for faunal assemblages from
phases 1 to 4.
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Podlivade the number of all deposited fragments
per year is larger than from other sites by an order
of magnitude. Given a site area two orders of magni-
tude larger, bone densities in sedi-
ment (NISP/m3) differ only by one
order of magnitude, which means that
bone assemblage sizes are largely de-
termined by the size of sampling units
(test trenches). However, since sam-
pling units are usually very small (usu-
ally well below 2% of the estimated
site area), deposition rates are on the
same order of magnitude, and there-
fore the intensity of operations on
dead animals was more or less equal
for all sites. Thus it is site size which
defines the total rate of deposition on
sites: large open-air settlements from
Dalmatia yielded larger assemblages,
whereas small caves yielded far smal-
ler assemblages. However, types of ac-
tivities and seasonality. Deposition ra-
tes for Caput Adriae are comparable
on the order of magnitude.

Binford and Bertram (1977) analysed
two complementary seasonal Navajo
camps inhabited by one family with a

flock of approximately 350 sheep
over one year. Informants reported
that 37 sheep were killed over six
months at a winter site. Binford and
Bertram found 448 identifiable frag-
ments, which gives an estimate of 21
MNI. Eleven sheep were killed at a
summer camp, but since it was occu-
pied longer than the winter site, the
593 fragments found comprise depo-
sition over a course of several years,
and can not be compared to animals
butchered for the one summer.

The calculated deposition rate for the
winter camp is slightly larger than
that of the Caput Adriae sites, but is
mainly in the same order of magni-
tude. Accounting taphonomic factors
and small sample sizes for Caput
Adriae assemblages, this may indi-
cate that few animals were culled on
the site in one year at sites such as
Podmol pri Kastelcu and Edera/Ste-
na∏ca, a situation comparable to the
Navajo camps. The deposition rate

for the open-air, and possibly year-round settlement
at Tinj-Podlivade is an order of magnitude larger, in-
dicating greater culling and larger scale consump-

Fig. 11. Histogram of proportion of ovicaprines in assemblages
from phases 1 to 4.

Fig. 12. Proportion of sheep vs. evenness for assemblages from
phases 1 to 4.
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tion than that observed at Navajo
camps.

These results are consistent with the
geometric densities of pottery in de-
posits. Müller’s (1994.Abb. 1) calcu-
lations clearly demonstrate a much
higher density of Neolithic pottery in
lowland, open-air sites than that ob-
served in caves. 

Meat or milk?

The identification of herd exploitation
strategies poses a number of challen-
ges to archaeological research. The
matter of which animal product was
primary is not important only in the
context of economics. The different
labour requirements connected with
milch and meat pastoralism play cru-
cial roles in shaping the social rela-
tions of production and therefore in-
fluence every facet of life.

That dairying was an innovation of the 3rd millen-
nium BC was first proposed by Andrew Sherrat as
a component of the secondary products complex
(Sherratt 1981; 1983; 1997a; 1997b; 2002; 2002).
Dairying is not a specific technology, nor is it neces-
sarily limited to special types of livestock (Sherratt
1997a.206). Dairying offers by far the most efficient
use of uncultivated land, and results in products that
are suitable for storage (Ingold 1980). However, large
herds optimised for dairy production are labour-in-
tensive and economically untenable in regions with-

out easy accessible pasture (Dahl and Hjort 1976.
220; Halstead 1996a). Halstead (1996a) argues that
mixed farming strategies, where a small number of
a variety of animals are kept for a mixture of pro-
ducts (meat, milk, wool) principally for domestic use
not only seems more economically plausible in such
environments, but is also evident in the considera-
ble heterogeneity that exists in Neolithic faunal as-
semblages. This argument supports the idea that a
specialised dairy economy could only develop to-
ward the end of Neolithic, after substantial amounts

Fig. 13. Correspondence analysis of faunal assemblages.

Site Context NISP Density Duration Deposition Site area Deposition References

∂N] ∂NISP\m3] ∂years] ∂NISP\m2year] ∂m2] ∂NISP\site year]

Tinj-Podlivade 3212 143 850 0.13 28000 3527 Chapman et al. 1996

Podmol
13 15 15 20 0.38 250 94 Turk et al. 1992

pri Kastelcu 

11 23 30 75 0.26 250 66

10 15 18 10 0.46 250 114

Edera 3a 145 363 80 0.45 250 113
Boschin and Riedel 2000<

Biagi 2003

3 98 245 60 0.41 250 102

2a 1107 277 500 0.55 250 138

2 524 119 2000 0.07 250 16

Navajo
448 1 448

Binford and Bertram

Winter camp 1977

Tab. 2. Deposition rates of bones for selected eastern Adriatic sites.
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of primary forest had been cleared, and fits well
within the secondary products revolution.

The traditional method of detection of animal stra-
tegies is an analysis of kill-off curves. Payne (1973)
proposed – on the basis of his ethno-archaeological
research among Turkish pastoralists – a middle
range theory, which links flock management strate-
gies to kill-off curves. It is based on the assumption
than an optimisation of animal products can be ob-
tained by manipulating the sex and age structure of
the herd. Ideal dairying and meat models differ in
the age when males are culled. In the ideal dairying
model, most animals younger than two months are
culled in order to reduce competition for milk with
people. With an optimal meat strategy most animals
are culled after one to three years, as they achieve
their maximum weight.

However, use of faunal kill-off patterns to define scale
and specifics of animal husbandry has been heavily
criticised. Besides problems inherent in preservation
and recovery of animal bones, ancient livestock may
have different productivity than modern, specially
breed animals (Halstead 1998). High juvenile cul-
ling need not indicate a dairy economy but can be re-
sult of fodder preserving strategies. Even more, the
presence of lambs may be prerequisite of early dair-
ying in order to stimulate lactation of the sheep.

Kill-off curves from the four sites (Grotta dell’Edera/
Stena∏ca; (Boschin and Riedel 2000), Grotta degli
Zingari/Ciganska jama; (Bon 1996), Grotta del Mitreo/
Mitrej; (Petrucci 1997) and Grotta dei Ciclami/Ore-
hova pejca; (Riedel 1968)) were analyzed (Fig. 15).

Kill-off curves from the Edera (phases 1, 2 and 3),
Zingari (phase 2), Ciclami (phase 2) and Mitreo

(phase 3) are similar to the dairying
curve, as they document a relatively
high cull of young lambs. However,
the cull of juvenile and sub-adult ani-
mals is closer to the ideal meat mo-
del (Edera and Mitreo, sites with rela-
tively large samples). The cull of adult
animals is low.

Combined curves (Fig. 16) display
trends towards higher culls of adult
and lower culls of young animals.
However, culls of juvenile animals
are too high for the ideal meat mo-
del.

Curves from the latest assemblages (Mitreo and Ci-
clami, phase 4) are structurally different. Compared
to the earlier curves this demonstrates lower culls of
young animals and the increased culling of adults.
The curves lie between the ideal milk and meat cur-
ves.

No curve resembles either the ideal meat or milk
model. Examples of optimised meat economies can
be found – among others – in early Neolithic Greek
(Halstead 1996a) and Dalmatian sites. However,
these are relatively large, occupied all year round,
and provide evidence of domestic and agricultural
activities. They are in sharp contrast to the small,
seasonally used caves, from which all the assembla-
ges analysed derive.

How can we interpret these puzzling curves? A sea-
sonal bias needs to be accounted for. Since most si-
tes were occupied during lambing, a high number of
young lambs may reflect high mortality and/or cul-
ling. A high cull of juveniles may reflect fodder opti-
misation strategies (Halstead 1998) (e.g. autumn kil-
ling, (Higgs and White 1963)). Thus early curves de-
monstrate a relatively simple, unoptimised economy
aimed at the domestic consumption of meat.

Curves from the latest assemblages may demonstrate
trends towards the optimisation of meat production
and/or the intensification of dairying. These curves
may be the result of mixed farming strategies, where
a small number of a variety of animals is kept for a
mixture of products (meat and milk) principally for
domestic use. This pattern not only seems more eco-
nomically plausible, but is also evident in a trend to-
ward heterogeneity that exists in the Late Neolithic,
Eneolithic and Broze Age faunal assemblages. How-
ever, there is no evidence of an intensive dairy eco-

Fig. 14. Correspondence analysis of faunal assemblages with rela-
tive evenness values (left) and chronological phases (right).
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nomy based on sheep and goat. How-
ever, in diversified herds, small stock
is exploited principally for meat, while
cattle are kept as a source of milk
(Dahl and Hjort 1976.223–56). It is
therefore possible that the trend of
increased diversity of assemblages re-
flects a diversification in animal pro-
ducts, with cattle or goats as the main
milk animals. 

Goats or sheep?

Goats and sheep are usually kept to-
gether as ‘small stock’ and regarded
as one unit. Difficulties in distingui-
shing sheep from goat bones in fau-
nal assemblages (Boessneck 1969)
grouped under ‘ovicaprines’. How-
ever, sheep and goat are complemen-
tary animals in terms of food prefer-
ences and grazing behaviour (Dahl
and Hjort 1976.249–56; Bartosie-
wicz 1999). Most sources agree that
under traditional pastoral conditions
goats are more effective milk produ-
cers than sheep (Dahl and Hjort
1976.210). Therefore they allow for a fine grained
diversification of herds. Combining sheep and goats
has many practical advantages. Goats act as flock lea-
ders and lead sheep to graze over wider areas (Dahl
and Hjort 1976.250) and complementary dietary
preferences allow a more effective use of land.

Goats are obviously present since the appearance of
small stock in Caput Adriae (Grotta dell’Edera/Ste-
na∏ca, layers 3a in 3; phase 1). However, their ratio
is usually low, around 20% which is usually cited as
the optimal proportion (Bartosiewitz 1999).

The percentage of goats is high in specialised assem-
blages, where caprines are the dominant component
(60%.) However, large percentages of goats can be at-
tributed to collection strategies, which favoured lar-
ge, easily identifiable fragments (horn cores). In Ede-
ra/Stena∏ca, where sample size is relatively high (24
and 42 fragments determined to the level of species),
the percentage of goat never exceeds 30 (Fig. 18).

Rowley-Conwy determined that Arene Candide goats
were present from the Middle Neolithic onwards

(Rowley-Conwy 2000), when they were used for mil-
king. Rowley-Conwy attributes their late appaerance
to their supposed unsuitability for sea transport.9

However, goats were present in the Caput Adriae
region from the first introduction of the caprinae.

Fig. 15. Kill-off curves of assemblages from sites Grotta dell’Edera/
Stena∏ca, Grotta degli Zingari/Ciganska jama, Grotta del Mitreo/
Mitrej and Grotta dei Ciclami/ Orehova pejca.

Fig. 16. Combined kill-off curves.

9 However, weak phylogeographic structure (i.e. high gene flow) in domestic goats (Luikart et al. 2001) indicates extensive trans-
portation of goats. It also suggests that goats might have played an important role in historical human colonisations, migrations
and commerce.
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They could have been used for small scale dairying,
invisible in the crude resolution of kill-off curves.
However, I believe that goats can not be connected
to the process of diversification and appearance of
dairying on a larger scale in the Late Neolithic.

Seasonality and mobility

A basic tactic for enhancing the productivity of herds
is mobility, seasonal, and inter-annual, to exploit the
best available pasture or to prevent local overgra-
zing. An examination of seasonality of site use is an
essential step if any light is to be cast on the organi-
sation of an economic system. Patterns of the pres-
ence or absence of animals at sites through the sea-
sonal cycle are represented in the distribution of
young animals, whose ages can be accurately deter-
mined from tooth eruption patterns. The eruption of
sheep teeth is relatively well under-
stood and various methods can be
applied to study age and seasonality.
In this analysis I compiled analyses
of the wear stages of mandibles from
the original publication and standar-
dised them against Payne’s scheme
(1973). The samples are generally
very small, and only nine assembla-
ges from two sites (Grotta dell Mitreo/
Mitrej (Petrucci 1997) and Grotta
dell’Edera/Stena∏ca (Boschin and
Riedel 2000)) yielded enough data,
which is presented in Figure 19).

However, due to the very small samples and blurred
age distributions, only some tentative conclusions
can be drawn.

It appears that the majority of animals in Grotta dell
Mitreo/Mitrej in phase 2 were culled between 2–6
months. Since no foetal remains are present, ani-
mals were probably not present on the site.10 In
phase 3 the pattern changes; the peak is still at 2–6
months, but younger animals and foetuses are pre-
sent too, which suggests that sheep lambed on the
site. No animals older than 6 months are present on
the site. 

The seasonality pattern in the Grotta dell’Edera/Ste-
na∏ca seems to be different. All age ranges except 0–
2 months are present in phase 1; however, this sam-
ple is unrepresentative due to the small size. Most
animals were culled at 0–2 months in phase 2; ani-
mals from the age range of 2–6 months are absent.
All age ranges are equally represented in phase 3;
however, sample size is again very low.

Comparing the seasonality pattern of the sites, it is
complementary. Most animals from Mitreo were cul-
led at 2–6 months in phase 2, while this age range
is absent from Edera. 

Other assemblages offer some hints on seasonality
patterns. The majority of animals from Grotta degli
Zingari/Ciganska jama are older than six months,
aged on the basis that most mandibles that had milk
premolars were also characterised by molars in the
process of eruption. The presence of neonatal ani-
mals demonstrates lambing on the site. A similar si-
tuation can be observed in Grotta Gigante/Pe≠ina v
Gmajni (Riedel 1969), where most mandibles have

Fig. 17. Kill-off curve from Dalmatian open-air site
Tinj-Podlivade, indicating exploatation of herds for
meat.

Fig. 18. Proportion of goats in the assemblages by relative even-
ness scores (left) and chronological phases (right).

10 Taphonomic factors may, of course, be responsible for the lack of foetal bones, but since foetal bones were recovered from
other contexts, this may suggest that ewes were actually absent from the cave in the lambing season.
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both milk premolars and molars in the process of
eruptions, pointing at cull of animals older than six
months.

In the Pupi≤ina most of the animals whose age
could be estimated were foetuses or younger than
2 months, suggesting occupation of the cave in the
lambing season.

When in the seasonal cycle were the caves in use?
The birth season of sheep and goats is crucial to the
discussion. Wild sheep’s oestrus is stimulated by de-
creasing day length, which triggers an increase in
hormonal activity. Seasonality is more pronounced
in more northerly regions. Wild sheep thus breed
in late autumn/early winter and lamb in late spring/
early summer. Oestrus can be manipulated by the
practices of herders. Oestrus can be stimulated by
the controlled introduction of rams into a flock. On
the other hand, where ewes are not separated from
rams, they become polyoestrous. This is the traditio-
nal Navajo shepherding strategy, which is aimed at
maximising births (Kelley 1994).

It is thus not clear precisely when sheep and goat
might be expected to give birth. At least two scena-
rios are possible.

Scenario 1. If Neolithic sheep gave
birth in late spring/early summer,
then 2–6 month animals were culled
somewhere within the period be-
tween August and December, 6–9
month old animals in period the be-
tween December and March. Then
animals from the phase 2 occupation
of Grotta dell’Mitreo were culled in
the period from August to March,
with the peak between August and
December; while in phase 3, animals
were present on the site from June
to December, with culling peak in
autumn. Animals from phase 1 con-
texts from Edera were absent dur-
ing the summer from the site, but in
phase 2, most animals were culled in
summer and absent during the au-
tumn and early winter.

In scenario 2 Neolithic sheep are
polyoestrous, therefore give births
over whole year. The seasonality pat-
tern in this scenario is extremely dif-
ficult to interpret, but different and

complementary patterns observed in different hint
at the seasonal use of sites.

The complementary seasonal pattern observed in
Mitreo and Edera may suggest that cave sites were
not merely outstations of a larger pastoral system,
with central sites elsewhere, but they comprised a
full yearly cycle of seasonal mobility. However, due
to the extremely small sample sizes, all conclusions
here are tentative and further testing of the argu-
ments is necessary.

Representation of body parts

The relative frequency of different body parts can
provide valuable information about operational se-
quences on dead animals in the landscape. In this
way can we identify processing and consumption
sites, and the role of sites in the settlement pattern,
and identify the spatial dimension of operational
sequences on animals flowing through the landscape.
The observed distribution of anatomical parts in ar-
chaeological contexts is a result of a potentially com-
plex set of cultural and natural processes.

For the purpose of analysis skeletal elements were
grouped into a series of carcass units. NISP counts

Fig. 19. Seasonality data for Grotta dell’Edera/Stena∏ca and Grotta
dell Mitreo/Mitrej.
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were corrected by dividing NISP for each carcass
unit by the number of elements present in the car-
cass unit in a complete skeleton. Note that not all
elements were included for each carcass unit.

The principal measure used in the analysis is %MAU,
which was calculated by standardising corrected
NISP for carcass units to 100 % by dividing values
by the highest corrected NISP; The MGUI (Binford
1978) and volume density (Lyman 1994.Table 7.6)
were are used as predictive models of carcass unit
selection. Mean MGUI and density were calculated
by averaging values for the different elements inclu-
ded in each carcass unit. Relationships between these
variables and carcass unit frequencies were assessed
using scatter plots and non-parametric statistical
measures of correlation (Spearman’s r).

Sample sizes are generally low, so some caution in
interpreting results, as with the seasonality pattern
is advised.

In Edera/Stena∏ca (Fig. 20) there is a strong posi-
tive correlation between food utility, as measured
by the mean MGUI, and carcass unit frequency for
phases 2 and 3, but a weak and statistically insigni-
ficant correlation for phase 1 assemblages. An obvi-
ous feature of body part distribution is the extre-
mely large proportion of head bones. This can pro-
bably be attributed to the taphonomic processes
(Stiner 1991; Stiner 1994). If one removes head
bones from the analysis, then there is an even stron-
ger correlation for phase 2 and 3, but a weaker and
less significant correlation for phase 1 assemblages.
Turning to red deer, we find an inverse pattern (Fig.
21). There is a negative correlation between food
utility and carcass unit frequency over all four pha-
ses (grouped together due to the small sample sizes),
which becomes stronger as head bones are removed
from analysis.

In Grotta dell’Mitreo/Mitrej a weak positive correla-
tion between food utility and carcass unit frequency
can be observed, similar to the phase 1 assemblages
from Edera/Stena∏ca. However, this may be due in
both cases to very small sample sizes. The proportion
of head bones to other carcass units is much lower
than at Edera, suggesting different taphonomic agents
operating on the site from those at Edera (Fig. 22).

The sample sizes are admittedly small, and the re-
sults are preliminary, but the overall impression is
that sheep and goats were consumed on the site,
suggested by the presence of meatier parts, but red
deer carcasses were only butchered in the Edera/Ste-
na∏ca and consumed elsewhere. If this is true, then
we have evidence for two seasonally exclusive uses
of the site: as a herding camp, and as a hunting
camp. Meagre seasonal indicators for red deer11 sug-
gest that red deer were hunted in winter during
phase 1, while in phase 2 the hunting season shifted
to summer-autumn.

The large ratio of sheep and goat bones to red deer
suggests significantly greater consumption, and may
indicate that this was a residential camp where flocks
were accompanied by entire household(s) and not
just shepherds.

Another question is whether these results reflect the
selective use of carcass units or are merely the result
of taphonomic processes (Grayson 1981; 1984). Car-
cass unit frequency is not significantly correlated
with volume density; however, it is much weaker
and even negative when head bones are excluded
(Fig. 23). Thus a large proportion of head bones in
Edera are possibly a result of the density mediated
destruction of bones. However, a significant positive
correlation between carcass unit frequencies and
food utility, and a negative correlation between car-
cass units and volume density with head bones ex-
cluded suggests that assemblages can still yield some
information on the selective use of carcass units.

Sites

The work of J. E. Brochier (1983; 1990; 1991; 1996)
in the French Midi demonstrates that sedimentolo-
gical and soil micromorphological analyses of the se-
diments of caves can indicate whether caves were
used as animal shelters as they are made up of and
contain abundant calcareous spherullites and pytho-
liths. Giovanni Boschian (2000; Boschian and Mon-
tagnari Kokelj 2000; Boschian and Miracle 2003)
has established that the soil morphology evidence
for these deposits was formed by the accumulation
of ash derived from the burning of the shelter layers
containing herbivore droppings.12 Two different fa-
cies were determined for stable deposits.

11 Only animals older than six months are present in contexts 3a and 3, while in context 2a and 2 foetuses, newborns and ani-
mals younger than 6 months are present (Boschin and Riedel 2000.Table 8). However, sample size is again very low.

12 Boschian (2000) has identified stable deposits in caves from the Triestine Karst, Azura, Lonza, Caterina, and Pupi≤ina. On the
basis of descriptions such deposits also be infered for other caves, such as Podmol pri Kastelcu, Mala Triglavca, Acijev spod-
mol, Vagana≤ka pe≠ina, Vela spila, Hateljska pe≤.
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Facies 3 deposits (‘layer-cake’) are
made up of finely alternating black
and white lenses. They appear in the
form of ‘heaps’ and are mainly found
near the cave walls, and may be re-
sult of cleaning the ash from the
centre of the cave and of heaping in
marginal areas (Boschian 2000.364;
Boschian and Miracle 2003). The
thin, finely layered charcoal lenses
suggest that this process was repea-
ted cyclically, probably over a long
period (Fig. 24).

The basic components of facies 4 are
the same as those found in facies 3
and are the result of similar sedi-
mentary processes. These deposits
are highly homogenous, as coproli-
thic aggregates are very sparse throughout the depo-
sits. The disaggregation of coprolites was probably
due to reworking and trampling, as suggested by the
compactness of the facies 4 sediment. Large patches
of phosphates are common. This facies is usually
found in the centre of the caves.

The varying distribution of facies suggests that the
cave space was somehow structured, with a central
area used for animal accomodation, which was regu-
larly cleared, and marginal areas at the cave walls
used as a dump for burned dung. Sheep can produce
large quantities of dung. Modern breeds can produce
around 500 kg of dung per year (up to 900 kg/year
animal) and around 1.5 kg per day;
goats are even more productive. Cat-
tle can produce up to 10 000 kg of
dung per year (Slicher van Bath
1963). And even if animals do not
stay in the cave for the whole year
and only part of the day (night, mid-
day) a small herd can produce a
large qauntity of dung13. Thick lay-
ers of dung cause cave floors to be
slippery, wet and generally uncom-
fortable for animals. This can cause
weight loss and susceptibility to di-
seases and parasites. Animal drop-
pings are a medium for parasites
such as strongyloid, which can be of-
ten found in humid and unattended
stables (Kompan et al. 1996; Poga≠-

nik et al. 1998). However, sheep dung is around
80% water and has to be dried in order to make it
flammable.

Based on his work in the Midi Pyrenees Brochier
has proposed a model for a complex agro-pastoral
system in which transhumant shepherds seasonal-
ly moved from their lowland open-air settlement
(habitats bergeries) to the upland caves (grottes ber-
geries). This produced a settlement pattern with two
exclusive type of sites, seasonally occupied caves,
where animals were kept during the summer and
permanent open air villages. This pattern is similar
to the Alpwirtschaft and ethnographically documen-

Fig. 20. Representation of carcass units of sheep in assemblages
from Grotta dell’Edera/Stena∏ca.

Fig. 21. Representation of carcass units of red deer in assemblages
from Grotta dell’Edera/Stena∏ca.

13 Thus a herd of 100 animals which spends 8 hours per day in a cave can accumulate 4000 kg of fresh and around 2800 kg of
dry dung in one year.
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ted systems of normal transhumance practiced in the
Dinarides, or with seasonal upland pastoral settle-
ments (stine, katuni) and lowland villages (Marko-
vi≤ 1980). This model was somehow uncritically ac-
cepted also for the eastern Adriatic and the Triestine
Karst. However, there are also other ethnographi-
cally documented uses of caves in the pastoral sys-
tems of eastern Adriatic coast and Dinarides. Caves
were often used as winter stables, especially on Dal-
matian islands (Mleku∫.field notes, Fig. 25) and at
Bukovica (Vin∏≠ak 1989). Use of similar structures
is attested also for Greece, where similar structure in
Argolid was documented by Claudia Chang (Chang
and Murray 1981). 

Perhaps an even better analogy for caves are staje,
shelters where animals are kept during the midday
heat and during bad weather (Vilfan 1957). Some-
times staje were used for overnight shelter, espe-
cially if pastures were too far from villages. Staje are
usually natural shelters, caves, rock shelters, doline,
used mainly for animals, although shepherds may
use them too. Staje are reused, as can be observed
in the dry walls used to structure the space. Most
of the excavated caves in the Triestine karst were
used as staje in historical times, which can be at-
tested by the reports of informants and the dry wall
structures visible in excavation reports.14 However,
it is important to note that staje were used in a sys-
tem of non-transhumant pastoralism, documented
for the Adriatic Islands and Triestine Karst, where
animals were pastured on common land around the
village (Vilfan 1957; Vukeli≤ 1973). 

This may be compared to the tech-
nique called ‘hogan grazing’ practi-
ced by the Navajo, who bedded their
flocks close to their homes – hogans
or rock shelters. Flocks were allowed
to graze nearby during the day, but
in the evenings they were returned
to the corrals (Bailey 1980.77; Blom-
berg 1983; Kelley and Whitley 1989.
88–99). 

The intensive presence of grazing
animals around the caves can be at-
tested also by the presence of ‘open
vegetation’ pollen and the low per-
centage of grasses in palinological
record (Podmol pri Kastelcu (Turk

et al. 1992)), which indicates that grasses were gra-
zed before flowering (Groenman-van Waateringe
1993). 

The most direct evidence for the presence of flocks
of domestic animals in the archaeological record are

Fig. 22. Representation of carcass units of sheep in assemblages
from Grotta dell'Mitreo/Mitrej.

Fig. 23. Correletion between representation of car-
cass unit representation and food utility vs. corre-
lation between carcass unit representation and
mineral density. 

14 Use of caves for staje can be attested at Grotta Azzura/Pe≠ina na Leskovcu (Cremonesi et al. 1984), Mala Triglavca (Leben 1988),
Podmol Pri Kastelcu (Turk et al. 1992), Grotta degli Zingari/Ciganska Jama (Marzolini 1971), Pejca v La∏cu (Moser 1899) and
Grotta dell’Orso/Pe≠ina pod Muzarji (Guacci 1959).
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shelter deposits. Although sites were probably used
only seasonally, main anthropogenic component at-
tests to the periodically intensive presence of ani-
mals. And this is in contrast to the relatively low
rates of bone deposition, indicating a very low cul-
ling of animals.

Integrating the results into the wider picture

The first sheep and goat bones appear in the late
Mesolithic contexts of phase 1 (Fig. 26). The ratio of
sheep and goat in the assemblages are usually well
below 50%, and most assemblages are diversified,
with red deer and boar being the main components.
These assemblages can be understood as the seaso-
nal hunting camps of indigenous hunter-gatherer
communities. Sheep and goat bones document the
formation of domestic herds, still,
however, incorporated into tradi-
tional modes of land use.

The main change can be observed at
the advent of phase 2 (Fig. 27). The
first Neolithic contexts of the ‘Vla∏ka
group’ yielded some very specialised
assemblages with ratios of sheep and
goat well above 50%, sometimes
even close to 100%. However, there
are still some diversified assembla-
ges similar to those from phase 1
and marked by high proportions of
red deer or boar. Seasonality analy-
ses suggest changes in the seasonal
use of sites from previous phases.
The observed complementary seaso-
nal patterns suggest that Triestine
Karst caves enclosed the full cycle of
anual mobility. The concentration of

animals is suggested by the appearance of stable de-
posits, which also documents a shift in cave use from
gatherings of people to animal shelters. However,
caves were also sites of consumption, as the pattern
of selective uses of sheep and goat carcass units sug-
gests. The main animal product was meat. Kill-off pat-
terns suggest unoptimised culling for immediate con-
sumption. Wild animals were butchered on-site, but
consumed elsewhere. This may indicate the comple-
mentary use of the cave during the annual cycle, whe-
reby caves were used for part of the year as animal
shelters or as herding camps, and as hunting camps
at other times. Therefore, phase 2 documents the
emergence of carnivorous pastoralism in the area. 

In the late Neolithic (phase 3, Fig. 27) and Eneolithic
and Early Bronze Age (phase 4, Figure 28) a trend

Fig. 24. Facies 3 deposit at the Mala Triglavca. Fig. 25. Cave-stable near Matajna on the Island Pag.

Fig. 26. Caput Adriae assemblages at the Mesolithic/Neolithic tran-
sition (phase 1).
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towards the homogenisation and diversification of
assemblages can be observed. Assemblages are now
much the same as each other and more diversified.
This may be the consequence of the increased use
of some animals (cattle) for milk and assigning a
more specialised role to each species in the herd, as
kill-off patterns for sheep indicate. Thus a mixed
stock economy emerges, with more flexible security
strategies than those of carnivorous pastoralism. 

CONCLUSION

The first evidence of sheep and goats
on the eastern Adriatic coast appear
in late Mesolithic contexts. Although
they are domesticates, they do not
document the beginning of pastora-
lism, but rather an internal political
dynamic. They were obtained thro-
ugh exchange networks and used as
prestige foodstuffs in a competitive
feast operating in and between hun-
ter-gatherer communities in the east-
ern Adriatic (Miracle 2001). But they
opened a path for different transfor-
mations. Those animals – although
shared – are beyond the obligations
of sharing that apply in the case of
hunted animals.

When sheep and goats were rare,
they were eaten before they could

reproduce within the household
which obtained them. Small propor-
tions of sheep and goat in assembla-
ges suggest that animals were not
herded, but used only for display
and feasts. With the establishment
of farming villages in the Istrian low-
lands and northern Dalmatia a chan-
nel for the massive acquisition of
sheep and goats was opened. When
households could obtain them (thro-
ugh exchange or raiding), they be-
come more numerous, and this led
to the establishment of domestic
herds. But through their reproduc-
tion they reproduce the principle of
divided access to resources. They be-
come the medium for the reproduc-
tion of new social relations of pro-
duction. 

New relations between people and between people
with respect to animals can be observed are marked
by the establishment of domestic herds, which serve
as sources of food. In the archaeological record this
change can be read from stable deposits, which evi-
dence the concentration of domestic animals on
sites, and high proportions of sheep and goat in as-
semblages, which points to their importance for sub-
sistence. Both indicators of new relationships be-
tween people and animals appear together, at the
end of ‘transitional phase’ (phase 1), around 7500
cal BP. Thus can phase 1 be understood as a period

Fig. 27. 'Vla∏ka group' assemblages (phase 2).

Fig. 28. Late Neolithic/Eneolithic assemblages (phase 3).
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of structural transformation of hun-
ter-gatherers into full-blown pastora-
lists. It seems that this process was
relatively fast,15 which is probably
connected to the high reproductive
capacity of small stock. A similarly
rapid transformation can be obser-
ved in the case of the Navajo in the
18th century.

Although sporadic finds of domestic
sheep can be found in late Mesoli-
thic contexts, specialised strategies
of small stock management appear
in the early Neolithic. This change is
also reflected in a radically different
use of sites from the early Neolithic
onwards. Mesolithic sites were pri-
mary gatherings of people; with the
appearance of small stock they be-
came animal shelters. Generally, the
small sample sizes of animal bones demonstrate low
rates of bone deposition, which is consistent with
the cull and consumption of only one household.
Sites were seasonally occupied. The pattern of sea-
sonal use of sites can be interpreted by two exclu-
sive scenarios. However, both support the idea that
sites from the study area are part of a complete sea-
sonal cycle. In the Early and Middle Neolithic, dome-
stic animals were exploited mainly for meat. Animal
management strategies were not optimized and were
geared towards the satisfaction of immediate needs.
Milk probably became an important animal product
in the late Neolithic/Eneolithic. This change in the
pattern of animal product exploitation is also refle-
cted in a trend of diversification of animal manage-
ment strategies. The remains of wild animals display
a pattern where only low-utility parts can be found
at sites, whereas high utility animal parts were con-
sumed elsewhere. The bones of domestic animals
display the reverse pattern. This may demonstrate
the complementary use of sites through the seaso-
nal cycle. 

I believe that Caput Adriae and the Dinarides were
settled by small, autarchic and mobile groups. Al-
though pure pastoralism is rare in the ethnographic
record (Salzman 2004), I believe that the Neolithic
pastoralists of the eastern Adriatic were as pure car-
nivorous pastoralists as can be. The social relations
of carnivorous pastoralism kept political life to a
minimum; households did not enter complex social

structures such as exchange networks. This may ex-
plain the pattern observed by Budja (2001). He no-
ted a general lack of painted pottery, anthropomor-
phic figurines, stamp seals, tokens and stylised amu-
lets on the eastern Adriatic coast and explained this
curious absence by social barriers which prevented
engaging and maintaining the circulation of goods
and people over long distances (Budja 2001.41). The
reason for the exclusion of eastern Adriatic from
the regional networks exchange is therefore to be
sought in the fragmentation and isolation of carni-
vorous pastoralist households, who lead a ‘very care-
ful life’ of isolated accumulation of their herds. East
Adriatic carnivorous pastoralist can be best portra-
yed as Cyclops. 

The transformation of hunter-gatherer groups into
pastoralists was a deep structural transformation,
which involved much more than the incorporation
of novel resources into existing societies. It was a
revolutionary transformation which created a dif-
ferent set of social relations between animals and
people and between people with respect to animals,
new organisations of production, different ways of
life and different perceptions of landscape. And al-
though the archaeological record of pastoralism from
the eastern Adriatic coast displays many differences
from hunting and gathering, it is not the result of
population change, but a structural change in social
relations which changed the hunting and gathering
mode of production into carnivorous pastoralism.

Fig. 29. Eneolithic/Bronze Age assemblages (phase 4).

15 Most phase 1 radiocarbon dates tend to cluster around 7500 cal BP.
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