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Preface
Michael Chazan* & Katina T. Lillios**

* Department of Anthropology, University of Toronto, 19 Russell St.,
Toronto, ONT M5S 2S2, Canada, mchazan@me.com
** Department of Anthropology, 114 Macbride Hall, The University
of Iowa, Iowa City, IA 52242, USA, katina-lillios@uiowa.edu

Archaeology is animated by the tension between our interest in long-term
processes and recognition that our evidence relates to the activities, often the
most quotidian, of individuals. Of course, archaeology is not the only endeavor
to grapple with this problem. Agency theory, inspired by the writing of Giddens
and Bourdieu, is born of the struggle to balance the practices of everyday life and
the structures of society. The Annales School of history draws heavily on Braudel’s
idea about the various temporal scales of history, notably the longue durée which
is beyond the experience of the individual. Andrew Moore’s career embraces these
two facets of archaeology–the individual/short term and collective/long term-- and
the papers collected here follow a similar course. In his book on the excavation of
Abu Hureyra, a book that goes beyond the rubric of ‘site report’ to truly become a
coherent and integrated monograph, Moore and his colleagues draw on multiple
lines of evidence to understand the daily lives of the people who lived in this small
village by the Euphrates. However, this research team always had a simultaneous
focus on the long-term process of the origins of agriculture. In multiple articles
Moore has advanced temporal structures for this process, thus engaging in a
temporal and geographic scope well beyond the experience of any single person
or generation living in the past. In his work, as in the papers collected here, the
effort is not to resolve the discrepancy between individual experience and longterm process but rather to keep these two objectives firmly in mind at all times. It
is striking that a theme that emerges in the papers collected here is a consideration
of how people move through space. Rather than simply apply abstract categories
of mobility strategies the authors of these papers ask us to think about a peopled
landscape, a landscape of interactions and people in motion.
The articles collected here are from a diverse group reflecting the scope of
Moore’s influence. Included are collaborators, students, students of students,
and some who have not worked directly with Moore but who have been heavily
influenced by his research. In inviting submissions we presented little in the way
of guidelines except soliciting papers with a geographic focus on the Near East and
the Balkans, which have been the focus of Moore’s field research. To our surprise
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the resulting papers are remarkably unified in their attention to the relationship of
people to the landscape.
Following a review of Moore’s biography and career in archaeology by Katina
Lillios, the collection opens with a contribution by Brian Boyd that revisits Moore’s
seminal work at Abu Hureyra. Boyd situates the fieldwork at Abu Hureyra in the
political history of the modern Middle East. Although the theme of this paper is to
provide a critical perspective on the concepts that guide research on the Neolithic,
his discussion cannot help but evoke thoughts of the horror facing Syrian people
today and the peril to cultural heritage. We can only hope for a day when Syrians
are able to return to their lives and the exploration of the rich archaeological record
of Syria can resume. Boyd asks us to reconsider the notion of core and periphery
as applied to the Natufian. This is a timely and important contribution that puts
the earliest occupation of Abu Hureyra in a new perspective and invites us to
look at the Natufian with fresh eyes. Boyd’s contribution also raises fundamental
questions about the relationship between archaeological place and the people who
inhabited these landscapes.
The themes raised by Boyd are echoed by Deborah Olszewski, one of Moore’s
collaborators in the analysis of materials from Abu Hureyra. Olszewski presents a
detailed contextual analysis of the site of Tor Sageer, a small late Upper Paleolithic
and initial Epipaleolithic site in the Wadi al-Hasa, Jordan, to look at Late Pleistocene
exploitation of marsh environments. She finds that, contrary to expectation, at
this particular location the marshland environment was exploited in repeated
residential visits rather than as the hub of logistical landscape use. Based on this
case study Olszewski emphasizes variation in hunter-gatherer behavior based on
specific nuances of environmental context. Lisa Maher then shifts the focus to
the other end of the spectrum, to a site with very high intensity of occupation,
considering the remarkable archaeological record of the terminal Pleistocene site of
Kharaneh IV in Eastern Jordan. Despite the richness of this locality Maher urges
us to shift our focus away from the site and towards ‘the spaces between the sites’
and an ‘inclusive social landscape’. Maher’s work also undermines the clarity of the
distinction between the lifeways of Neolithic societies and those of their huntergatherer predecessors.
Sarah Stewart returns to the theme of socially constructed landscapes in her
examination of ethnographies of land use on Cyprus and the relevance of these
studies for the interpretation of archaeological survey results. Stewart emphasizes
the fragmentation of landholdings that results from inheritance practices. She
argues that the energetic inefficiency resulting from the need to travel to distant
plots of land is balanced by the value of distributed landholdings for social
interaction and as a buffer against risk. Based on this ethnographic background
Stewart looks at the use of site-catchment analysis in archaeological survey and
situates the sites from her own survey work on the Idalion Survey Project within
an expanded site-catchment context.
Beginning in 2000 Moore shifted the focus of his fieldwork from the Near
East to Croatia. His collaborator, Marko Menđušić, provides a historical overview
of Neolithic research in Dalmatia and situates Moore’s contribution within this
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broader historical context. As Boyd does for the Middle East, Menđušić touches
on the impact of political context on the development of archaeological research
in the region. Menđušić’s chapter also brings attention to the value of international
collaborative programs of research. His contribution is expanded by McClure and
Podrug, who emphasize not change but stability in Neolithic adaptations across
millennia. This stability in adaptation appears to be crosscut by shifts in social
transformations and the demands of the micro-environments of particular sites.
Archaeologists tend to focus on terrestrial landscapes and to think of bodies of
water as voids where site distributions end. Timothy Kaiser and Stašo Forenbaher
question the role of maritime travel for the Neolithic societies of the Adriatic. In
their contribution, Kaiser and Forenbaher provide an overview of the currents and
wind patterns that would have been of critical importance for early mariners. In
this context the archaeological evidence on the island of Palagruza is particularly
important, as this was a critical stopover for sailors seeking to avoid night voyages.
They conclude that ‘instead of acting as a barrier between communities of early food
producers in the Adriatic, the sea provided the means by which groups maintained
close contact.’ Maritime travel would also have important social implications, with
the knowledge and skill needed for voyaging by sea possibly limited to a subgroup
of the population.
Liora Horwitz and Michael Chazan extend the consideration of people moving
across the landscape to the Lower Paleolithic of the southern Levant. In their
contribution they make an effort to go beyond a focus on individual sites to take
up, as suggested by Maher, the space between the sites. Horwitz and Chazan suggest
that a Lévy Walk pattern of mobility, in which long excursions are interspersed
with shorter movements, might offer an alternative to the dichotomy between base
camps and hunting sites.
The volume closes with an article by one of Moore’s key collaborators at Abu
Hureyra. In her article Theya Molleson expands on her earlier publications of the
skeletal remains from Abu Hureyra. Molleson is poignantly aware that the subjects
of her analysis are the actual remains of real individuals who lived in the past.
Her goal is not to describe skeletons but to understand and imagine people. In
this paper the spatial dimension remains critical although here the focus is on the
distribution of skeletons within the site.
We had the good fortune to have Andrew Moore advise us on our doctoral
research at Yale. His impact on our ideas and practice is fundamental. It was a
common occurrence to walk into Andrew’s office to find him perched over large
mylar sheets with the latest draft of the stratigraphic profiles of Abu Hureyra. After
offering us a cup of coffee or taking us out to lunch, Andrew would generously
share the latest findings from the site, thus, drawing us into the excitement of his
research and archaeology, as a discipline. Andrew was not only a researcher but also
an accomplished teacher. We had the opportunity to spend a couple of years sitting
in the back of his lectures for World Prehistory as teaching assistants. His ability
to weave a coherent and engaging narrative out of the disparate strands of the
archaeological record continues to be an inspiration to us, as teachers and scholars.
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Andrew M.T. Moore: A Life in
Service of Archaeology and the
Academy
Katina T. Lillios

Department of Anthropology, 114 Macbride Hall, The University
of Iowa, Iowa City, IA 52242, USA, katina-lillios@uiowa.edu

Abstract
The career and contributions of Andrew Moore, as an archaeologist of the early
farming peoples of the Near East and Croatia, a university administrator, and a
leader in the Archaeological Institute of America, are summarized.
Keywords: Andrew Moore, Abu Hureyra, Neolithic, Near East, Croatia

The Early Years
“Moore, read this!” A perceptive schoolmaster uttered these fateful words to the
12-year old Andrew Moore, while handing him a copy of C.W. Ceram’s Gods,
Graves and Scholars. Dutifully, Andrew read the book. Recounting the legendary
discoveries at Troy, Knossos, and Chichen Itzá, it fired the imagination of the young
boy from Devon. After reading Gods, Graves and Scholars, Andrew was inspired to
keep reading. Bibby’s Testimony of the Spade followed, confirming his interest in
archaeology and the study of the past. This meeting with his schoolmaster was the
first of what was to be a series of serendipitous encounters with generous colleagues
and mentors, who inspired and guided Andrew throughout his career.
Born in Devon on April 27, 1945, Andrew M.T. Moore was the eldest son of
Jim and Marjorie Moore. His father owned limestone quarries in western England,
but Andrew knew early on that he did not want to follow in his father’s footsteps.
Andrew’s quarry, so to speak, was to be the past. His family spent their summers on
the north Cornish coast, so when he was 16, Andrew began volunteering with the
Cornwall Archaeology Society. With the Society, he worked on a Romano-British
site, and later helped to excavate a Neolithic henge, an Iron Age cliff castle, and
Medieval village sites.
Andrew pursued his interest in archaeology at Oxford, where he enrolled in
1964. There, he took part in several other digs, on Iron Age, Saxon and Medieval
town sites, as well as surveys around Oxford. He became a site supervisor on
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excavations organized by the then Ministry of Works, which paid a modest stipend,
and the jobs provided valuable leadership experiences.
In his second year at Oxford, Andrew experienced another turning point in his
life. Dame Kathleen Kenyon, then Principal of St. Hugh’s College, invited him to
be a site supervisor of her excavation in Jerusalem, and in the summer of 1966 he
joined her project for his first experience of archaeology in the Middle East. The
experience transformed him, and he was hooked. By the time he completed his
BA in Modern History in 1967, he had dug sites of most periods, learned about
current field techniques, and met some of the leading archaeologists of the day.
In his final year at Oxford, Andrew faced the classic question: what to do next?
Employment opportunities in archaeology were slim. Alternative careers in the
study of local history, which would have involved a life in archives and libraries,
also did not spark his interest. So Andrew decided to develop his professional
skills in archaeology and enrolled in a postgraduate diploma degree in Prehistoric
European Archaeology (similar to an MA) between 1967-1969 at the Institute
of Archaeology at the University of London, where he studied under Professor
John Evans. A specialist of Neolithic Europe, Evans valued both humanistic and
scientific approaches to archaeology, which influenced Andrew in the perspectives
he later brought to his own research. While at the Institute of Archaeology, he
continued to have a wide range of excavation experiences. Andrew was sent to
Malta by Evans to do survey, he excavated with Lawrence Barfield at the Neolithic
site of Rivoli in Italy, and, in 1969, he joined Evans as a site supervisor digging
a large Middle Neolithic building in the Central Court at Knossos, Crete. These
experiences not only strengthened Andrew’s fieldwork and leadership skills, but
also helped to lay the foundations of Andrew’s later work on the Neolithic of
Croatia.
Also while a student at the Institute, Andrew began looking toward the future
and considered subjects for his doctorate. He spent the summer of 1968 traveling
around Italy examining collections of Neolithic material in museums and visiting
sites. However, Western Asia seemed more compelling to him, as a center for early
farming that established the foundations for contemporary lifeways, and so his
thoughts turned once again in that direction. After completing his studies at the
Institute, Andrew returned to Oxford in 1969 to undertake a doctoral thesis on
the Neolithic of the Levant under the supervision of Kenyon, whose excavations at
Jericho had already begun to take on a mythical status. Realizing he did not know
much about the archaeology of the Middle East, Andrew embarked on a 2-year
odyssey in the region, via taxis, buses, and his trusty VW Beetle, and supported by
a scholarship from the British School of Archaeology in Jerusalem and a Randall
MacIver Fellowship from Oxford. Cross-border travel in the Middle East was
relatively easy in those days, and new roads were being built, which helped Andrew
gain a broad view of the region.
While at the Institute, in the fall of 1968, another fateful meeting occurred.
It was then he met fellow student, Barbara Pough, through an introduction
occasioned by mutual friends (Barbara had been on several digs in which fellow
students from Oxford had participated). They married in September 1970, and, as
he notes, “nearly everything since we have done together.”
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Syria, and Abu Hureyra
The year 1970 was not only a turning point for Andrew, personally, but also
professionally. This was the year he first traveled to Syria, a place he long wanted to
visit, guessing that many answers to questions about the Neolithic of the Near East
could be answered by research there (Moore 2006, 25-26). While at the Institut
français d’archéologie de Beyrouth in May of that year as a visiting pensionnaire,
studying the Neolithic collections in the Beirut museums, Andrew met Henri de
Contenson. Along with Olivier Aurenche and Francis Hours, de Contenson had
stopped by the Institut on his way to Damascus. Learning about Andrew’s interest
in the archaeology of Syria, he invited Andrew to join them on their journey
to Damascus. There, they introduced Andrew to Dr. Adnan Bounni, Director of
Excavations. Vouching for Andrew, de Contenson supported Andrew’s request to
Bounni for permission to study materials in the Damascus and Aleppo museums
and visit archaeological sites, and Bounni granted permission.
Knowing about Andrew’s extensive experience, de Contenson also invited
Andrew and Barbara to join his excavations at the Neolithic site of Tell Aswad
near Damascus. So, in the spring of 1971, just a few months after their wedding
in Oxford, they returned to Syria as part of the team (Figure 1). These were years
of major infrastructural development in Syria, and intense archaeological activity
occurred alongside these projects. One of these was the rapidly approaching

Figure 1. Barbara and Andrew Moore (third and fourth from left) with Henri de Contenson
(far left) with Syrian crew at Tell Aswad, 1971.
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completion of the dam at Tabqa (now Medinat el Thawra), on the Euphrates
River, which was to be flooded in 1974. Toward the end of the dig, Dr. Bounni
summoned Andrew to his office and invited him to go to the dam area and choose
a site to excavate. Andrew was only 26 and a beginning graduate student. This was
a momentous opportunity to direct his first excavation. Furthermore, this was to
be the first British dig in Syria in a decade, the previous one having terminated in
unhappy circumstances. Bounni made it clear that, while he wanted Andrew to
excavate a site in the dam area, the ground rules would be very different than in
the past. He trusted Andrew to fulfill his part of this hinted at arrangement, and
Andrew was very ready to comply. The days of neo-colonial archaeology were past.
All the projects in the dam area would take place in partnership with the Syrian
authorities. Because it was a salvage operation, each mission would be allocated half
of the artifacts recovered and the remaining given to the institutions supporting the
mission. Thus, half the Abu Hureyra artifacts went to the Aleppo Museum, and the
other half was distributed among all the sponsoring institutions: British Museum,
Ashmolean Museum, Pitt Rivers Museum, Manchester University Museum,
Birmingham City Museum, Bolton Museum, Liverpool Museum, Warrington
Museum, the Royal Ontario Museum, Toronto, and the Oriental Institute of the
University of Chicago. In addition to de Contenson, Bounni was another major
influence on Andrew’s career, gently guiding him through the complexities of
working in the Middle East.
After the dig at Tell Aswad, Andrew and Barbara drove to Baghdad and spent
several weeks in Iraq studying museum collections and visiting sites, as planned
originally (Figure 2). Then, they returned to Syria and, in June 1971, carried
out a brief reconnaissance of the dam area (Moore 2000:23). Previous research
had identified early agricultural sites in the
Middle Euphrates, including Tell Sheikh
Hassan and Abu Hureyra. They visited both
sites and attempted to find others previously
missed. Sheikh Hassan was a smaller site,
and apparently not occupied for as long
as Abu Hureyra. So, Moore selected Abu
Hureyra for excavation, hoping the large
and deep site would produce evidence for
the transition from the Epipaleolithic to the
Neolithic. After returning to Damascus to
confirm their plans, Andrew and Barbara
drove back to England to set up the project,
enlist the collaborations of Gordon Hillman,
Tony Legge, and Theya Molleson, and raise
the necessary funds from the Pitt Rivers
Museum, Oxford, and other UK, US and
Canadian institutions.
Andrew and Barbara began excavations Figure 2. Andrew Moore on bridge
at Abu Hureyra the following year, in August over Shatt el Arab, Basra, 1971. Photo:
1972. They dug with a team made up of Barbara Moore.
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Figure 3. Thanksgiving dinner at Abu Hureyra, 1973. Photo: Anthony Allen.

students, mostly from England and the US, and Syrians from the local village for
two months that year, and in 1973, they dug for four months, from August to the
beginning of December (Figure 3). They were, therefore, in the field throughout
the October War between Israel, Syria, and Egypt. Not sure whether to stay or go,
the staff of the Directorate General of Antiquities and Museum wanted Andrew to
finish the excavations as planned, and theirs was the only excavation anywhere in
the Middle East that continued working through the war (Moore 2000:37). Men
from the village were conscripted, and some were killed, and supplies of food and
fuel ran out. Memories of the funerals and grief remain strong.
Those last few weeks of excavation turned out to be crucial for it was then that
Andrew excavated Abu Hureyra 1, the Epipalaeolithic settlement that subsequently
yielded evidence for early farming. As Andrew recalled:
“Towards the end of the first season at Abu Hureyra we were short handed and
I was running the flotation machine. We were processing some unusually dark
soil from Trench E. As I looked at the heavy fraction in the sieves I started to see
lunates and other microliths. At that moment I knew that we were digging into a
much earlier settlement that lay beneath the Neo deposits. This was Epipalaeolithic
Abu Hureyra 1. It transformed our understanding of the significance of the site.”
(Figure 4)
lillios
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Figure 4. Andrew Moore as scale,
Trench E, Abu Hureyra, 1973.
Photo: Anthony Allen.

Andrew returned to Oxford after excavating at Abu Hureyra, still essentially a
beginning graduate student. At the time, Oxford required no course work, just a
thesis completed within a reasonable time period. Andrew also sat in on a few classes
in anthropology and ethnography that significantly widened his understanding
of traditional societies. Also during these years in Oxford, Andrew and Barbara’s
children, Thomas and Corinna, were born.
For his dissertation, Andrew had decided with his supervisor, Dame Kenyon
(known as ‘K’), that he would write on the Neolithic of the Levant, which would
include a comprehensive survey based on his travels from 1969 through 1971 with
insights from Abu Hureyra added. His thesis, entitled The Neolithic of the Levant,
was completed and handed in early in 1978. As Andrew described:
“K arranged for Grahame Clark to come over from Cambridge to be my external
examiner. The viva voce exam went well apparently and I awaited the result.
Shortly after K telephoned me to tell me that I had passed and would be receiving
the D.Phil. degree. Our conversation was highly congratulatory on both sides,
marked by mutual affection and, on my side, by deep respect. Six weeks later she
died of a heart attack. I was her last doctoral student.”

In the US – Arizona, Yale, Rochester Institute of Technology
Even with a doctorate in hand, jobs in archaeology were scarce in Britain in the late
1970s, and Andrew was restless. As it happened, Art Jelinek from the University
of Arizona was spending sabbaticals in Oxford those years, and Andrew got to
know him. One day he said “Andrew, I will be on sabbatical again next year. Why
don’t you go to Tucson and teach my courses?” As Arizona was a center for the
New Archaeology, this prospect thrilled Andrew. So, between 1979-1983, Andrew
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enjoyed four intellectually stimulating years there, where he also learned to teach
in an American university. At the end of those four years, an assistant professorship
opened up at Yale, and Andrew was hired.
In 1983, Andrew arrived at Yale and spent 16 years there. The first eight
were in the Anthropology department, where he taught popular classes in World
Prehistory, European archaeology, and Archaeological Method and Theory, and
mentored graduate students, such as myself and Michael Chazan. These years
were followed by service as an Associate Dean in the Graduate School of Arts
and Sciences, following an invitation from the then Dean Jerome Pollitt. While
a dean, Andrew learned to understand the workings of the university from a new
perspective and develop valuable administrative skills during a turbulent period in
the Graduate School, which included dealing with a regular turnover of deans. In
those eight years, he served under four deans.
In 1999, another opportunity presented itself, and that was to assume the
Deanship of the College of Liberal Arts at the Rochester Institute of Technology.
Andrew took it on because he had a deep interest in higher education and felt
that he had something to contribute, especially to outcomes at the graduate
and undergraduate levels. More importantly, it gave him an opening to put into
practice thoughts that had been maturing for many years. It also posed an exciting
challenge. RIT was unusual in that it was moving forward rapidly from the top of
the second rank of universities to the first rank. At that time, the College of Liberal
Arts was seen as a weak element in what the university was trying to become.
Andrew saw a rare opportunity to make a real difference in a short period of time.
And so he did. As a Dean, he was able to increase the size of the faculty by 50%,
raise expectations for teaching and research significantly, encourage the faculty to
greatly increase their scholarly output, inaugurate several new degree programs,
and make the college a major player in the RIT universe, with the support of the
Provost, President, and Board of Trustees.
After seven years as Dean of the College of Liberal Arts, Andrew was looking
for a change, and he indicated that a successor should be sought. Shortly after
that, the phone rang, and the Provost asked if he would become their new Dean
of Graduate Studies. They had had such a position many years before but it had
lapsed. Now, with over 2,500 graduate students, they realized they needed someone
to create a sense of community among the different graduate programs at RIT and
strengthen their competitiveness and research profiles. “I called the Provost back
the following morning to say that I would do it and a few weeks later began my
new job,” Andrew recalls. In his four years in the position, he energetically worked,
through ups and downs, to build the framework of a new organization to oversee
what was a rapidly increasing number of graduate students in over 80 programs
across the university.

Croatia – Back to the European Neolithic, and full circle
While fully engaged as a Dean at RIT, Andrew maintained a second major research
trajectory, this time on the Neolithic of Dalmatia, Croatia. Why Croatia? A few
months after arriving at RIT, he learned about a new RIT college in Dubrovnik
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and, as Dean he was responsible for the liberal arts part of the curriculum, as
well as maintaining accountability and standards. In March 2000, he visited
the campus and sorted out the issues under question. While there, he was also
introduced to several prehistoric archaeologists in the Split region who took him
to visit Neolithic sites.
Chief among them was Professor Marko Menđusić, who invited Andrew,
on the spot, to collaborate with him on a project to investigate the Neolithic
of the region. Marko was Senior Curator of Prehistoric Archaeology in the
Šibenik Museum and a respected figure in Croatian archaeology. Dalmatia was
an important region for the study of early farming. Most archaeological research
had been focused on caves, with their long histories of use, but being located far
from agricultural zones, these kinds of sites would not produce the best kind of
evidence for early agriculture. Open air sites were where work was needed. Work
began in 2002 with a reconnaissance, and was followed by excavations at Danilo
Bitinj and Pokrovnik in subsequent years. As at Abu Hureyra, Andrew coordinated
an interdisciplinary team, including Tony Legge (now deceased), Sarah McClure,
Susan College, Jennifer Smith, and Robert Giegengack (Figures 5-10). Work is
ongoing, but Andrew recalls a eureka moment from the excavations:
“In our first season at Danilo in 2004 Tony Legge came along to study the animal
bones as we excavated them. After a few weeks of digging he told me that the
preliminary counts had yielded 80% sheep and goat, 15% cattle, 1% or so pig,
and the very modest remainder were wild animals. Later that day I told Marko
this. He comes from a farming family and knows how the traditional system
there worked. He said “Andrew, that is just like it is today.” In other words, the
first Neolithic settlers, for that is what they must have been, had worked out an
adaptation to the Dalmatian landscape that set the pattern for the next eight
millennia. This remains a fundamental insight from our research project. Now
that we are much farther along, the percentages remain the same, demonstrating
that farming arrived on the Dalmatian coast as a mature system.”

Figure 5. Andrew Moore
drawing a section, Danilo,
2005. Photo: Jure Šućur.
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Figure 6. Andrew Moore and Meri Opačić, Danilo, 2005.
Photo: Jure Šućur.
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Figure 7. Andrew Moore sieving, Pokrovnik, 2006.
Photo: Gregory Marino

Figure 9. Andrew Moore with Emil Podrug
conducting agricultural survey. June 2006.
Photo: Barbara Moore.

Figure 8. Andrew Moore with Marko
Menđušić, Pokrovnik, 2006. Photo:
Gregory Marino

Figure 10. Andrew Moore, at Šibenik
Museum, June 2009. Photo: Barbara Moore.

Retirement, AIA, and ?
As retirement began to come into focus, Andrew had plans to concentrate on
research and writing. That was not to be. While still at RIT, the phone rang again:
would he stand for election as the First Vice President of the AIA? This was an
unexpected request, but after consulting several of the past presidents to learn
more about what was involved, he agreed to stand. Following three years as First
VP, Andrew is into his three-year presidency, which ends in January 2017.
Andrew’s career is far from over. He is regularly consulted by the current Dean at
RIT. Although less often in the field, he is still actively engaged in publishing from
his Abu Hureyra project and his ongoing research in Dalmatia. His contributions
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to the archaeology of early farming communities of the Eastern Mediterranean are
widely recognized as groundbreaking and foundational. And, Andrew continues to
mentor, serve, and lead.
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Abu Hureyra 1 in Northwest Syria:
“Periphery” No More
Brian Boyd

Department of Anthropology, Columbia University 452 Schermerhorn Extension,
1200 Amsterdam Avenue, New York, NY, USA 10027-7003, bb2305@columbia.edu

Abstract
This chapter provides an historical review of Andrew Moore and colleagues’ Abu
Hureyra excavations in the early 1970s, placing the results of the project in the
wider context of the Later Epipalaeolithic (possibly Natufian) Levant. This is
followed by critical consideration of how Abu Hureyra (and broadly contemporary
sites in Syria and elsewhere) has been regarded as being on the “periphery” of a
Natufian “homeland”, in an outdated and empirically unfounded asymmetrical
“core-periphery” model.
Keywords: Abu Hureyra, Epipalaeolithic, Natufian, “core-periphery”, historicism
“…we have tried to reach beyond considerations of cultural sequences and economy
to reconstruct the lives of the people themselves, the regularities of their seasonal
round, and something of their life histories. We have tried to remember always that
our task should be to explore the world of the people who lived at Abu Hureyra”
(Moore et al. 2000, vi).

Introduction
Abu Hureyra sits on the imagined periphery of an imagined homeland constructed
over almost a century of archaeological research. From the late 19th and early 20th
centuries, the infrastructures of European colonialism in the Levant facilitated
the mapping of territorial landscapes, the establishment of academic research
institutions, and the framing of archaeological research questions. Several of these
questions have been carried forward in the postcolonial archaeologies of the region,
and some of these, once mainly the concern of the academy, have taken on global
significance in recent decades: climate change, the movement and settlement of
human populations, the origins and consequences of agriculture, the relationships
between humans and animals. This chapter traces a concern with such questions
through the work of Andrew Moore and colleagues at the large tell site of Abu
Hureyra in the middle Euphrates valley, modern-day Syria. Discussion focuses

boyd

21

22

fresh fields and pastures new

Figure 1 (previous page). Map of Epipaleolithic sites mentioned in the text. 1. Abu Hureyra,
2. Mureybet, 3. Jeftelik, 4. Dederiyeh, 5. Baaz and Kaaz Kozah, 6. Shubayqa, 7. Qarassa 3,
8. Mallaha/Eynan, 9. Hayonim, 10. Mount Carmel sites (el-Wad, Nahal Oren), 11. Wadi
Hammeh 27, 12. Jordan Valley Sites (Fazael, Salibiyah, Tell es-Sultan/Jericho), 13. Erq el
Ahmar, 14. Tabaqa, 15. Beidha and Wadi Mataha, 16. Wadi Judayid.

on interpretations of Abu Hureyra 1, which dates to the late Epipalaeolithic
around 11,500 to 10,000 BP, representing the earliest known evidence of human
occupation at the site.
Subsequent to Moore’s excavations there in 1972 and 1973, Abu Hureyra
has become, in many archaeological accounts, a site on the “periphery” of a
Mediterranean zone “core”, “center” or “homeland” in the late Epipalaeolithic. In
what follows, I discuss the details relating to these designations and argue that the
theoretical notion of “center-periphery” has been misapplied in these archaeological
accounts and is, in any case, an inappropriate model for relationships between
communities living in the different areas of Southwest Asia in the Epipalaeolithic
(Figure 1). Supporting this argument, results of extensive archaeological fieldwork
at Natufian sites in the “peripheries” over the past 25 years make it abundantly
clear that no such relationship can be empirically demonstrated.

The excavation of Abu Hureyra 1 in historical context, Syria
1971-1973
As the 1960s came to a close, the construction of the Tabqa Dam across the Euphrates,
a joint Syrian-Soviet Union project, gave rise to the third stage of a program of
archaeological investigations instigated in 1963 by the Directorate-General of
Antiquities and Museums in Syria with UNESCO support. An invitation from
the Directorate-General was extended to Andrew Moore, then Randall MacIver
Student in Archaeology at Queen’s College, Oxford, to participate in this salvage
program. Moore – five years after his first undergraduate fieldwork experience on
Kathleen Kenyon’s (his future D.Phil. supervisor at Oxford) Jerusalem excavations,
and fresh from work on Henri de Contensen’s excavations at Tell Aswad – chose
an ancient mound close to the modern village of Abu Hureyra for investigation.
The mound was known to contain Neolithic deposits after its identification in the
above-mentioned Syria-UNESCO surveys of the Middle Euphrates and therefore
held potential for further archaeological research (Rihaoui 1965; van Loon 1967).
Immediately following the invitation Moore briefly visited the Euphrates Valley
and soon followed this up with a short program of survey in June 1971.
The following year, summer 1972, with funding from the Pitt Rivers Museum,
University of Oxford, and the Oriental Institute, University of Chicago, Moore and
his team began excavations at Abu Hureyra. In line with the traditional culturalhistorical paradigm that still dominated contemporary archaeological research in
Europe and southwest Asia, some priority was given to determining the internal
cultural-chronological sequence for Abu Hureyra, and how this may relate to the
prehistoric sequence established in recent years for southwest Asia more broadly,
particularly that of the Mesolithic or Epipalaeolithic and the Early Neolithic. The
existing cultural-chronological framework for these periods had been constructed
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initially through the work of the European archaeologists Dorothy Garrod and
Rene Neuville in the late 1920s and early 1930s (Garrod 1957; Garrod and Bate
1937; Neuville 1951), and Kathleen Kenyon in the 1950s (Kenyon 1952, 1956),
a framework analogous to the one for European prehistory (Rosen 1991), born
out of the historical circumstances of European colonialism. Mesolithic (Mount
Carmel, Judean Desert, Jericho) and early Neolithic (Judean Desert, Jericho) sites
formed the basis for this initial prehistoric sequence, the first to be developed for
Palestine. Theoretical and empirical modifications to this framework – particularly
relating to the late Epipalaeolithic Natufian part of the sequence on which I wish
to focus in this chapter – came following excavations at Nahal Oren, Mount
Carmel (Stekelis 1942; Stekelis and Yizraeli 1963), ‘Ain Mallaha (Eynan) in the
upper Jordan Valley (Perrot 1962, 1966) and Hayonim Cave, western Galilee (BarYosef and Tchernov 1967). This refined framework/sequence – was first presented
in the Ph.D. dissertation of Hebrew University graduate student Ofer Bar-Yosef,
“The Epipalaeolithic Cultures of Palestine” (1970), later refined and reiterated
in 1975, 1981, and in numerous subsequent publications. For the Natufian,
Bar-Yosef proposed an empirically-based definition, alluding to the concept of a
geographical and cultural core and periphery, viz,
(a) Base camps – large sites in the terra rossa Mediterranean zone, containing
a lithic industry characterized by lunates (crescent-shaped microliths which are
still regularly regarded as a “cultural marker” for the Natufian) and sickle blades,
ground stone tools, stone-built structures, human burials, art objects, and the
presence of commensal species (e.g. house mouse, sparrow, rat).
(b) Seasonal or transitory camps – smaller sites within a 50km radius of the base
camps containing a similar lithic industry but lacking most of the other attributes.
Seasonal camps in the semi-arid and arid zones of the Negev in the south, Jordan
to the east, and in the Lebanese mountain area to the north, were considered as
having only tenuous links with the Natufian of the “core” Mediterranean zone.
This, then, was the existing general scenario for the late Epipalaeolithic
Natufian “culture” when Andrew Moore and colleagues began excavations at Abu
Hureyra in 1972, and so it was a matter of accepted scientific convention, and of
any rigorous archaeological analysis, to relate the internal Abu Hureyra cultural
sequence to this wider framework. But beyond this traditional requirement Moore
and his colleagues – still graduate students in their later 20s – had more ambitious
research aims:
“Our principle objectives in the excavation were to determine the sequence of
occupation and to reconstruct the economy of the site” (Moore et al. 2000, iii,
my emphasis).

At that time, Marshall Sahlins’s Stone Age Economics had yet to be published
(1974), and – Gordon Childe notwithstanding – Marxist perspectives on past
economic relations were just beginning to make inroads in western archaeological
theory (see McGuire 2008; Spriggs 1984). But for many archaeologists in the
early 1970s, “palaeoeconomics” was on the theoretical and methodological cutting
edge of the discipline. When archaeologists discussed the “economy” of a site, this
usually meant a synthesis of the results of archaeobotanical and faunal analyses –
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evidence for food and food-related practices, generally referred to as “subsistence”
– and it is in this respect that Moore and colleagues’ work at Abu Hureyra can
be regarded as groundbreaking. Nowadays, of course, the systematic application
of soil flotation is relatively standard procedure in the recovery of such evidence,
particularly microfauna and carbonized plant remains, but in the late 60s and early
70s, such methods were an innovation and not yet widely practiced. Moore’s primary
collaborators at Abu Hureyra were Anthony Legge and Gordon Hillman. Legge
was part of Eric Higgs’s Cambridge University/British Academy palaeoeconomy
research group (Higgs 1972, 1975; Jarman et al. 1982) investigating the early
history of agriculture, and was instrumental in bringing flotation techniques to
prehistoric archaeology in southwest Asia at the Nahal Oren excavations at the end
of the 1960s (Jarman et al. 1972; Noy et al. 1973). Hillman, working on associated
projects, was at the time a Research Fellow at the British Institute of Archaeology
in Ankara, Turkey. So with systematic flotation as a fundamental component of the
research program, and with the aim of obtaining a long and complete sequence at
Abu Hureyra, several trenches were dug across the tell in 1972.
A 4 x 4m trench in the north west of the mound, Trench E, revealed the earliest
inhabitation of the site underlying the Neolithic levels. A series of superimposed
thin floor surfaces marked the traces of “a settlement of Mesolithic or Epipalaeolithic
affinities” (Moore et al. 2000, 33), containing microlithic flint material, large
amounts of animal bones and carbonized seeds. The flint assemblage was described
by Moore in his first report for the Oriental Institute as “a microlithic industry
of Natufian type” (1972, 21), thereby relating Abu Hureyra 1 to the established
southern Levantine prehistoric sequence. Trench E was extended to 7 x 7m during
the 1973 fieldwork season, uncovering the remains of a complex interconnected
series of subcircular “dwelling pits”, possibly reed- or hide-roofed structures,
that represent – along with a large structure at nearby Mureybet (Cauvin 1977)
– the first Mesolithic/Epipalaeolithic architecture to be excavated outside the
Mediterranean Mount Carmel-Galilee zone.
During this second fieldwork season – in October 1973 – the “Arab-Israeli
War” (the Ramadan War, Yom Kippur War) made its effects felt within the
archaeological team, which had included a number of people from the village of
Abu Hureyra (Moore et al. 2000, 37). Towards the end of the year, as originally
planned, excavations ended and in the spring of 1974, the valley, and the ancient
site of Abu Hureyra, were flooded.

Abu Hureyra 1: post-excavation
The first major preliminary report on the Abu Hureyra excavations provided
a summary of the two seasons of excavations and placed the site in its wider
archaeological context (Moore 1975). Numerous academic publications
throughout the later 1970s and 1980s have made clear the significance of Abu
Hureyra 1 within the Epipalaeolithic landscapes of southwest Asia by virtue of
its physical extent (possibly “several thousand square meters”, and occupied by
a sizeable community (Moore et al. 2000, 112), and the nature of its material
evidence – architectural and other features including fire-related features and pits,
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abundant well-preserved faunal and botanical remains, a microlithic stone tool
industry, significant numbers of bone and groundstone artifacts. and the presence
of Anatolian obsidian. Analysis of these materials is still ongoing, but the “final”
monograph was published in 2000, the Abu Hureyra project thus bookending the
presidential tenure of Hafez al-Assad in Syria (1971-2000).
Turning to results, the Abu Hureyra project is rightly distinguished by the
results of fieldwork methods employed on the excavations more than 40 years
ago, particularly flotation techniques. The systematic recovery of carbonized plant
remains has yielded two all-too-rare sets of data – a coherent sequence of radiocarbon
and AMS dates, and the identification of morphologically domesticated cereal
grains in an Epipalaeolithic context. Twenty-six radiocarbon and AMS dates were
obtained from charcoal, carbonized seeds and charred bone from the three phases
of Abu Hureyra 1. These dates place the occupation of the settlement between
11,500 and 10,000 BP (Moore et al. 2000, 129; Moore et al. 1986), firmly in
the Late (and Final) Natufian, as defined for the southern Levant. Further, five
of the AMS dates were obtained from domestic rye grains, to date the only known
domesticated cereals from pre-Neolithic deposits in southwest Asia (according to
Hillman 2003; Hillman et al. 2001), leading Moore et al. to conclude:
“The dates confirm that agriculture began with the cultivation of rye at Abu
Hureyra 1…it was the hunter-gatherer inhabitants of Abu Hureyra 1 who were
the first at this site to adopt the new way of life” (Moore et al. 2000, 128).

In summary, according to the analyses published thus far (summarized in, e.g.
Moore 1975, 1989, Moore et al. 2000), Abu Hureyra 1, a complex settlement
of significant size and estimated population, appears to have been inhabited
continuously for around 1500 years prior to the Neolithic in the region. Its
inhabitants – the physical remains of whom are scarce, likewise evidence for
their mortuary practices – constructed fairly elaborate interconnected roofed
pit-dwellings, and possessed a relatively distinct (regionally-speaking) late
Epipalaeolithic stone tool technology and bone artifact repertoire (using gazelle,
sheep, cattle and small equids). They utilized a range of groundstone objects for
grinding pigments and, probably, plant resources, and also procured materials
including obsidian, slate, basalt and shell from areas further afield, such as the
Mediterranean, east Anatolia and Asia Minor. At various times throughout the
year, the animal population included gazelle, sheep, onager, cattle, fallow deer
and, more rarely, pig, along with smaller fauna, such as hare, fox, and a variety of
birds. And in a landscape of diverse wild plant-food resources, it seems that the
cultivation of domestic rye was practiced. (Note: an alternative interpretation of
the botanical evidence has been suggested more recently, Colledge and Conolly
2010).
What of contemporary human settlement in the middle Euphrates landscape?
The Abu Hureyra excavation team did carry out some landscape survey, using that
early 1970s stalwart, “site catchment analysis” (Vita-Finzi and Higgs 1970), and
Andrew Moore returned to the area some years later to look for sites contemporary
with Abu Hureyra. No Epipalaeolithic sites were found on these occasions, and
it is only since the 2000s that such sites have been conclusively located, allowing
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better consideration of Abu Hureyra 1 within its broader landscape context. In
southwest Syria (northeast of Damascus) the rockshelter of Baaz (Hillgruber 2013)
contains late Natufian lithic material and a “house” floor (from Levels AH II and
III). A smaller occurrence, in Kaus Kozah cave (levels 1-2), also has late Natufian
lithic material (ibid.). Further afield, there is (probably) late Natufian Qarassa 3,
in southern Syria (Qarassa is relatively close to early Natufian Wadi Hammeh 27
in the middle Jordan Valley – as close as Mallaha is to Hayonim in the “core area”).
Qarassa 3 is a rock shelter containing circular stone structures, numerous bedrock
mortars, and is possibly of late Natufian date based on architectural and material
culture similarities with Mallaha. Only one TL date has been so far obtained,
possibly placing occupation at around 13,500 BP (Terradas et al. 2013). There
are several other possible sites in the immediate vicinity, and Qarassa, like Abu
Hureyra, also has evidence for early Neolithic (PPN) occupation. This landscape
clearly holds further potential for Epipalaeolithic and early Neolithic studies.
Perhaps more relevant, almost contemporary with the earliest levels at Abu
Hureyra is Dederiyeh Cave, in northwest Syria, 65 km from the Mediterranean
coast. TL dates place this occupation around 13,000 calBP (Yoneda et al.
2006). Like Qarassa, Dederiyeh Cave contains circular stone structures, some
displaying evidence of burning. In one of these burnt structures, exceptional
organic preservation allowed the recovery of more than 20 liters of carbonized
plant remains, including 57 charred wooden beam fragments. Among the 12,000
carbonized seeds were wild einkorn, wild barley, lentils, pea, bitter vetch; fruit taxa
include almond, pistachio, hackberry, hawthorn, and possibly fig. The charcoal
remains indicate a landscape of deciduous oak, elm, maple, almond and ash
(Tanno et al. 2013).
These occurrences, then, provide some insight into the broader northern
Levantine late Epipalaeolithic landscapes of which Abu Hureyra, and nearby
Mureybet, were significant parts.

Abu Hureyra 1 and the “Natufian culture”: external
perceptions
Turning now to more theoretical issues, since the mid-1970s Abu Hureyra has
been differently placed in the late Epipalaeolithic world by different generations
of scholars working on the archaeology of this period and its traditional key
issues relating to the origins and development of the Neolithic – agriculture,
domestication, sedentism, and so on. In particular, there has been a long concern
with Abu Hureyra 1 and its relationship to the late Epipalaeolithic Natufian
“culture”. From the outset, Andrew Moore has distinguished Abu Hureyra 1 from
its southern Levantine “counterpart” (Moore 1975, 68), a view shared by Olszewski
(1988) in her detailed analysis of the differences in attributes of the lithic industries
from Abu Hureyra and the southern Levantine sites. In the later stages of the postexcavation analyses of the Abu Hureyra materials outlined earlier, Moore reiterated
this view, at the first major international conference on the Natufian in 1989,
noting the 500 km distance between the Natufian “core area” and the middle
Euphrates, the differences in artifact technologies, and the distinctiveness of the
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relative ecological zones and their available resources (Moore 1991, 289). Later
commenting on the importance of the specific landscape context, Moore et al.
emphasized,
“Abu Hureyra 1 was in the steppe zone yet lay in the Euphrates Valley, and its
closest relations were with other sites in the immediate vicinity along the right
bank of the river. Both its culture and economy were conditioned by its location. It
had distinctive structures and a settlement history that developed over a long period
of time. Its artifacts reflect the way of life of its inhabitants…The significance of
these features can only be understood properly when they are considered in their
own terms” (Moore et al. 2000, 184-185).

If the excavators of the site have made their position clear, less can be said for
the theoretical location of Abu Hureyra 1 within the wider Natufian landscape as
reflected in much of the current archaeological literature. Today, Abu Hureyra is
often seen as being on the “periphery” of the Natufian world, the core or center of
which is still routinely regarded – with some refinements – as the Mount Carmel
and Galilee areas in the Mediterranean zone of modern-day Israel/Palestine. Why
and how does this historically-informed sense of the marginal, the peripheral,
persist, and does it have any empirical validity given more recent discoveries and
excavation of late Epipalaeolithic sites in the region?

Tracing the Natufian “core-periphery” in the history of
archaeological writings
As outlined above, the initial model dividing Natufian sites into the base camps of
the Mediterranean zone and seasonal/transitory camps (those within 50 km distant
from base camps) was first suggested by Bar-Yosef in his 1970 classification of
“Epipalaeolithic cultures” in the southern Levant. The internal chronology of the
Natufian was further refined by Henry (1973, 1974), Bar-Yosef (e.g. 1975, 1981),
and Valla (e.g. 1984, 1987). At some point in this history of scholarship into the
Natufian, Abu Hureyra, and other sites in the late Epipalaeolithic landscapes of the
Levant outside the Mediterranean zone, became somehow marginal or peripheral
in relation to a clearly delineated “core area”. We can trace the origins of this
theoretical designation to the 1980s, when late Natufian sites in areas outside the
Carmel-Galilee required a geographical epithet to facilitate their inclusion in the
existing chrono-cultural sequence. Thus, the early Natufian sites of the CarmelGalilee area became synonymous with the term “homeland”, viz,
“The expansion of the late Natufian into adjacent areas possibly indicates a
population increase and the implementation of a Natufian subsistence strategy
farther away from its original homeland” (Bar-Yosef and Belfer-Cohen 1989,
489).

This “original homeland”, the early Natufian phases of el-Wad, Kebara,
Mallaha and Hayonim, is where mid-20th century archaeological fieldwork first
located the sites that came to be regarded as the “core” of the “culture”. These sites
are viewed as “the establishment of a series of sedentary Early Natufian hamlets
in a delineated homeland” (Bar-Yosef 1998, 167-168). However, by the 1970s
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and 1980s fieldwork in adjacent areas had begun to provide increasing evidence
for early Natufian occupation in a range of different ecological zones, landscapes
outside the oak-pistachio environmental “heartland” of the Mediterranean zone.
One of these sites, Wadi Hammeh 27 in the central Jordan Valley, bears all the
material hallmarks of a “homeland” base-camp as originally defined by Bar-Yosef
(1970): substantial stone architecture, “rich” lithic, bone and stone industries, art
objects, human burials, and so on (Edwards 1991). Other early sites included
Fazael VI and Salibiyah XII in the lower Jordan Valley, Erq el-Ahmar in the Judean
Desert, Beidha, Wadi Judayid, Wadi Mataha, and Tabaqa in southern Jordan. “The
Natufian and the origins of the Neolithic” conference held in the south of France
in the summer of 1989 witnessed much discussion revolving around these issues of
how to define known Natufian sites located in the mosaic of environmental zones
of southwest Asia. A main focus of discussion was a concern with the categorization
of sites both within and external to the “homeland” -the Natufian point of origin.
These were the circumstances under which the area previously referred to in general
terms as the “homeland” or point of origin was translated into the concept of a
Natufian “core” (for published discussion around these issues at the time, see Perlès
and Phillips 1991; Belfer-Cohen 1991).
Since the early 1990s, then, there has been implicit consensus on the clear
demarcation of an early Natufian origin, a “core area” with sites displaying various
modes or degrees of sedentism, co-existing in a number of possible configurations
with the occupation of sites in “marginal zones”, the hills and desert areas of
modern-day Israel/Palestine and Jordan (Perlès and Phillips 1991, 639-643).
Developing this notion of a cultural core, and given the proliferation of early
Natufian sites in Jordan excavated since the 1970s, Henry (1995) posited the
existence of a second point of origin for the Natufian in the southern landscapes
of that region. The distribution map of Natufian sites published in Bar-Yosef 1998
(p. 160) indicates the extent and boundaries of the newly-extended “homeland”.
The results of more recent fieldwork in Jordan can now be added to this picture,
for example see Richter et al. 2012, 2014; Richter forthcoming).
Noting these developments, Olszewski has argued that continued adherence to
notions of “core area” or “homeland” in the early Natufian masks the intricacies
of landscape inhabitation within the variety of ecological zones that make up the
Mediterranean forest zone and immediately adjacent areas (2004, 191). She goes on
to discuss (2010, 97) how the post-1970s increase in archaeological research east of
the Jordan Valley – and the recognition of the density of early Natufian occupation
of the steppe landscapes of this region – calls into question the designation of an
“alleged homeland” (2010, 89) for the Natufian in the Mediterranean forest zone.
In this respect we should also note here recent research at the site of Jeftelik in
the Homs Gap, which provides testament to an early Natufian occupation of the
northern extent of the Mediterranean ecological “core area” (Rodríguez Rodríguez
et al. 2013).
But a “core”, by definition, cannot be a “core” without a “periphery”, and this
is the place – in such a scenario – where many late Natufian sites have come to be
located. Discussing the view suggested by Perlès and Phillips (1991) and BelferCohen (1991), that the “true” Natufian exists only in the Carmel and Mount
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Carmel area, Valla has argued that “using the term ‘Natufian’ beyond the limits of
this area would be legitimate only if the so-called Natufian sites were established by
people coming from the Natufian homeland on a seasonal basis. Otherwise people
living there would be ‘foreign’ to the Natufian sphere and therefore dependent
upon another way of life” (1998: 93). To account for this situation, Valla suggests
a core – the Carmel and Galilee area – and three “provinces” – central Palestine, the
Negev/Edom Mountains, and the middle Euphrates: “These latter become more
and more peripheral with distance from the center (as the result of a) restricted
diffusionism” (1998, 96). So, by default, these late Natufian sites became the
periphery through this “diffusion”.
Throughout the 1990s and 2000s, the archaeological literature on the late
Epipalaeolithic has been characterized by similar generalized statements as regards
the nature of early to late Natufian settlement pattern. Expansion of communities
into the semi-arid zones, now explicitly referred to as the “periphery” (Grosman
2013; and with more caution, Valla 1995, 1998), possibly as a result of ecological
changes wrought by the Younger Dryas (although this remains a matter of some
debate, see Henry 2013), led to the establishment of late Natufian settlements in
zones outside the core area. These processes have been variously termed “diffusion”,
“dispersion”, “expansion”, “migration”, and “immigration” from the homeland/
origin to the peripheries. One such example describes
“a budding off process, which occurred in the core area in the late Natufian, an
originally northern group established itself in the Negev, reconciling its traditional
way of life with the different, local circumstances and applying different logistics
to the exploitation of the new macro-environment” (Belfer-Cohen 1991, 179).

There are numerous such scenarios, many implicitly reliant on unnamed
ethnographic sources, and too many to discuss at length here, but the overall
impression one has is of an emerging realization not yet explicitly formulated. In
2015, it is in fact a much more complicated picture of the Natufian, both early and
late phases, that has emerged, as discussed with some clarity by Belfer-Cohen and
Goring-Morris in a paired set of recent articles (Belfer-Cohen and Goring-Morris
2013; Goring-Morris and Belfer-Cohen 2013). This work has begun to tackle the
issue of the myriad sites in all regions of the Levant, both early and late Natufian,
that confound the categories core or periphery. Nevertheless, these observations
alone are not sufficient to question the deep-rooted assumptions underlying
the still widespread use of such theoretical constructs. This issue concerns the
remainder of this chapter.

Discussion
It is one thing to observe a set of empirical features and then to recognize and
trace the movement and development of those features through time and space. In
this way, it is possible to establish what empirically constitutes the object of study.
As we have seen, the concepts of “homeland”, “core” and “periphery” have been,
in the case of the late Epipalaeolithic Levant, defined in relation to each other
through their possession of, or lack of, particular categories of material evidence.
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What follows below, therefore, is not about whether or not the Natufian had
its origins from outside or within, or in multiple places. It is more concerned
with the value judgments inherent in the language used to describe perceived
human communities in the past. It is about the use of language, of terms, the
terminology and the concepts employed in the establishment and building of a
particular historical narrative. Specifically, I argue that the theoretical engagement
at different levels of explicitness with a language of categorization – in this case as
“homeland”, “origin”, “core/center – periphery” – represents a position on, a view
of, other people – those people we endeavor to study in our own labors. This is
a view that those people did not share. I do not mean this to refer to some sort
of outmoded “etic/emic” distinction – “our” view and “their” view. Rather it is a
position from the point of view of differently inflected narratives of modernity,
a view that requires some serious critical reflection. These narratives may be
identified as having their roots in diverse sociological concepts – principally world
systems analysis, historicism, culture-history and evolutionary theory.
This is not a matter of semantics, but of critical anthropological inquiry (cf.
Perlès and Phillips 1991).
First, the term “core”, or “center”, is a misnomer when used to describe the
early Natufian Carmel-Galilee area. What is really alluded to is the notion of a
geographic and cultural “origin” or “homeland”. That much is clear and expressed
throughout the literature. Sites or areas become origin points, or cores, purely
because of the “richness” of their assemblages and archaeological features: “…
their extraordinary richness justifies the view that they represent the ‘center’ of the
culture…” (Valla 1995, 178). It then becomes relatively straightforward to assign
sites located outside this origin point as not only geographically distant but also
temporally and culturally marginal or peripheral. This is a kind of historicism, of
the sort described by Chakrabarty (2000, 7), and typifies the approach where local
narratives about origins and their subsequent chronological development replace
those constructed by earlier colonial narratives. It is an approach consistent with
the epistemology of the cultural-historical archaeology of the mid-20th century
and which persists in Levantine prehistoric archaeology to this day. The prehistoric
framework developed by and for Europe (Palaeolithic-Mesolithic-Neolithic, and
so on), subsequently imported into the Levant, has been replaced by a locally
constructed version of the same narrative. The object of investigation – the
Natufian “entity” – is taken to be internally unified and is seen as developing over
time. Occasionally, there is acknowledgement or recognition of historical deadends, transitions, discontinuities and shifts, but within each archaeologicallydefined “entity” the empirical characteristics remain as deeply engrained “cultural
markers” (Grosman 2013). In this way, it becomes possible to create structurally
relative but distinct entities, such as “cores” and “peripheries”, with their own
internal features and historical trajectories but ultimately related to a common
point of origin, which is seen as the “true” form.
But we are also seeing here an inconsistent use of value-laden terminology
resulting in an arbitrariness of definitions. In much of the discussion around
the nature of the Natufian, the terms “core” and “periphery” are used as nothing
more than terminological motifs, shorthand. If this were not the case, then we
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may reasonably expect to find in the archaeological literature some theoretical
exposition on the relevance and use of the general concept “core-periphery” to the
(pre)historic periods in question. This is not generally forthcoming. Core-periphery
terminology clearly owes a debt to linguistic models of language development and
change, but in archaeology is more familiarly derived from theoretical sociological
models developed in the realm of “world systems thinking”. These ideas were
initially formulated by Wallerstein (1974) as an analytical perspective through
which to understand the ways in which “Third World” world countries were
tied into western European economic networks. World systems analysis tried to
understand the impoverishment or exploitation of periphery systems, highlighting
the dependency of the periphery on the core. Wallerstein was of course mainly
concerned with the economic logic of the modern world system, but his ideas were
subsequently applied in archaeology by, amongst others, Frankenstein & Rowlands
(see Rowlands 1987 for overview) in their analysis of the relationship between
Barbarian Europe and the “core” Greek city-states of the Mediterranean. This
archaeological approach was also informed by sociocultural anthropological work
on the transformation of “traditional” west African kingdoms during European
colonial contact periods. The problem for the prehistorian, however, is that the
core-periphery model is dependent on the relationship between a state and a nonstate, and the ability to ship “exotic” materials into points of contact which then
become political centers. Clearly a structural relationship of this nature did not
exist in any early prehistoric period. Economic systems of exchange may have
existed in the Epipalaeolithic, but to even begin approaching the empirical weight
required for the valid use of a model such as “core-periphery”, clear evidence is
required for systematic cycles of production-exchange-consumption – i.e. the
mobilization of available resources – processes that should leave recognizable and
substantive archaeological patterning. Beyond the sporadic occurrence of obsidian
from Anatolia, shells from the Mediterranean and Red Seas, and the relatively
short-distance procurement of basalt, patterns indicative of the regular and largescale movement of “exotic” materials between different areas in a “core-periphery”
relationship are not observed on or between Natufian sites at present. This is
not to say that asymmetrical relations were not reproduced between different
social configurations operating in different geographical localities, but this is not
reflected in the material evidence. Exchange of concepts and ideas that may have
some material expression (e.g. artifact attributes and styles) are not self-evident,
despite assumptions to the contrary. Do regional patterns emerge in the form of
the material, in its range and – particularly – in the nature of its deposition? These
are questions that are only now beginning to be addressed.
Despite the problem of concept applicability, it is nevertheless a requirement of
anthropological/archaeological inquiry to examine the ways in which the practical
and conscious engagement with available material conditions differentially
distributed within and between localities (re)produced different categories of
being, of humanity. One of these ways is through movement and location. Clearly
we need an empirical history of how people may have sought out new places
and established themselves there. Such histories may be full of paradoxes, may
confound perceptions and subjective categories, and reveal dead-ends or paths of
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experiment and error, but they must be grounded in the terms of the specific
historical frameworks we seek to analyze, not in old-fashioned culture-historical
progressive abstractions. Goring-Morris and Belfer-Cohen (2014) recognize
histories of the “complex interactions” in Natufian and early Neolithic landscapes,
characterized by “constant, on-going connections criss-crossing the whole of the
Fertile Crescent that differed in direction, intensity, scope and impact” (2014, 69).
This is important, helping to open up ways of thinking about how our constructed
images of “core” and “periphery” relationships may in fact mask much more
complex realities. But the overall premise remains couched in historicist terms of
distinct social groups and their own historical trajectories.
Again, this is a question relating to value-laden language. Concepts and terms
are devoid of analytical import if they are used simply as shorthand labels, as
motifs, in any given narrative. By their critical use on the other hand, they are
put into conversation with theory, and so evaluation and assessment of different
perspectives can then be put into motion.
At present, the language of the “Neolithic transition”, of which the late
Epipalaeolithic Natufian is a key component – reflects modern concerns with limits,
margins, territories and boundaries – all of which are established and maintained
hegemonically. As mentioned earlier, large-scale movement of people during the
early to late Natufian phases (if it occurred at all) is currently often expressed
in terms of processes of “diffusion”, “dispersion”, “expansion”, “migration”, and
“immigration” from the core to the peripheries. Such terms are generally used
without critical reflection. Immigration, for example, involves finding one’s way
in new, different and unfamiliar places. Movement entails moving away from one
place, arriving in others, where one encounters new impressions, the air, the smell,
the sounds, encounters with new landscapes, new trees and plants, new animals,
new people, encounters with strangers and their strange things (see Ahmed 2000).
Moving to new places also involves negotiating between friends and enemies. It
may even involve some status or degree of homelessness for a period of time.
Ultimately, moving is how (sedentary) people find a place for themselves, a process
of “being-at-home-in-the-world” (Jackson 2013). People often “move to where life
appears to be most abundant and accessible…orient themselves so as to see what
other possibilities may exist where one is” (Jackson 2013, 3). Such a perspective
may actually provide possibilities for thinking through “neolithic transition”
narratives in more critical terms. For example, why would forest-dwellers – which
is what the early Natufian communities of the “core area” were after all – feel
compelled to abandon a hunter-gatherer lifestyle for a period of time or even
“permanently”? Similarly, sedentary people “sometimes grow restive when stuck
in the same place or the same rut for too long” (ibid.). Camping and traveling,
sometimes settling down, sometimes moving along. These are the narratives and
rituals of movement and migration from one landscape to another, and should not
be discussed lightly, plucked arbitrarily from a “choose your own terminology’”
rack of possible concepts and terms (Bar-Yosef and Valla 2013, xvi). Instead, one
needs to be mindful of the particular (modernist) boundaries and notions of place
that these terms imply.
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The same goes for imposed tribal labels. In the tradition of culture-historical
interpretation, some scholars have named the imagined prehistoric communities of
the Epipalaeolithic as the “Kebarans”, the “Natufians”, and so on. The act of naming
( a deeply political act) may, again, provide an easy shorthand, but obscures the
complex human-material relationship. Contributors to Fredrik Barth’s 1969 edited
volume provided a beautiful series of critical essays on “the problem of ethnic
groups and their persistence”, and “the empirical characteristics and boundaries”
of such groups. In the introduction to that volume, Barth advocated a “theoretical
and empirical attack” on this kind of thinking, and this call retains its’ relevance
in 2015, half a century later.
The formal “core-periphery” model discussed here is never explicitly
mentioned in the bibliographies of archaeological accounts of the Epipalaeolithic
Levant, but it is widely misapplied nonetheless, with no critical assessment of
the use of its concepts and terms. Therefore we need to ask ourselves: what kind
of history is being produced here? It is a history that is described in terms of
the evolutionary sequence of social totalities. These abstract social totalities are
broken up analytically and each of their elements studied. History – in this case
the Epipalaeolithic-Neolithic relationship – is presented as the combined product
of changes in each of those elements. The theoretical shortcomings of such an
approach have been well iterated in the social sciences since the 1970s, and yet
they persist in various hybrid forms in southwest Asian prehistoric archaeology.
Perhaps this has something to do with the expectations of the discipline in
different regional traditions. The abstract theorization characteristic of European
or Anglo-American archaeologists (particularly by prehistorians) stands in contrast
to the absence of explicit theorization in the southwest Asian academic context.
We should be careful here: this is not to say that Levantine prehistory research
is atheoretical. Cultural-historical, evolutionary/progressive approaches, combined
with a peculiar hybrid processualism, continue to carry a significant amount of
theoretical import despite the lack of explicit acknowledgment in their taken-forgranted, routine use.
Academic conferences and publications abound where data are presented at
the expense of ideas and philosophies about the significance of those data. This
maintains a situation where it is routine procedure to slightly modify, or make
minor revisions to, established narratives rather than one where reflection on
those narratives forms the basis for historical inquiry. Obviously we need to be
mindful of different intellectual traditions, different histories of academic thinking
and discourse, and so on. But whatever the path chosen, the range of theoretical
concepts, and the terms and language employed should be made open to critical
assessment and evaluation. The use of any term, or categorizing language, is a
gesture: a gesture that points out a position and a responsibility from that position
(Sloterdijk 2015, 257). And it is inadequate to put “scare quotes” around a term
and hope that somehow this lessens the weight, dilutes the meaning.
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In the opening quote to this chapter, Andrew Moore and colleagues evocatively
reminded us that in their research at Abu Hureyra they sought to “explore the
world” and tell something of “the life-histories” of the people there. By keeping
the considerable obligations of this fundamental task in view, we avoid leaving our
archaeological subjects trapped inside impoverished narratives that obscure the
“lives of the people themselves”.
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Abstract
The degree of mobility of prehistoric hunter-gatherer-foragers is often seen as
linked to the abundance and distribution of food resources in the landscape,
with the premise being that larger quantities of localized resources helped create
conditions for residential stability, for example, as at the Early Epipaleolithic
Ohalo II on the shores of the Sea of Galilee. I examine the habitat and context
for the site of Tor Sageer, a small Late Upper Paleolithic and Initial Epipaleolithic
rockshelter in the Wadi al-Hasa region of Jordan. During the Late Pleistocene,
this area was characterized by marshlands, which were situated in the broad, open
eastern basin, as well as at the major confluences of the Wadi al-Hasa with its
tributaries. Tor Sageer is within one of these tributaries, about 3 km from the
confluence. Marshlands should be a major attractor during the generally cold and
dry interval of the approach and peak of the Last Glacial Maximum, the period
to which Tor Sageer dates. Considerations of this habitat are juxtaposed with the
site data.
Keywords: Late Upper Paleolithic/Initial Epipaleolithic, Levant, wetlands

Introduction
During the period of the approach, peak, and immediate aftermath of the Last
Glacial Maximum there were several locales in the Wadi al-Hasa region in the
Western Highlands of Jordan that were used by Late Upper Paleolithic and Initial
and Early Epipaleolithic hunter-gatherer-foragers. One of these was the small
rockshelter at Tor Sageer (WHNBS 242) in a tributary wadi to the Wadi alHasa (Clark et al. 1994). In addition to abundant and widely available chert raw
materials (Olszewski and Schurmans 2007), the Hasa region contained significant
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wetlands resources (Schuldenrein 1998; Schuldenrein and Clark 2001; Winer
2010). These included a Pleistocene marshland/possible lake in the eastern basin
and marshlands/ponds at the major confluences of the Wadi al-Hasa with its
tributaries in the form of in-stream wetlands, along with fresh water springs and
the animals that were attracted to the paludal setting there.

The Site of Tor Sageer
The rockshelter at Tor Sageer is approximately 5m x 4m in size and today is
about 17m above the channel in the tributary wadi (Figure 1). At the time of its
occupation, however, the rockshelter likely was situated only slightly above the
channel, as most erosion in the wadi system in this region is post-Pleistocene in age
(Schuldenrein 1998, 223). This site is about 3km upstream from the confluence
with the Wadi al-Hasa and some 5km (as the bird flies) north of the large
marshlands area sometimes interpreted as Pleistocene Lake Hasa (Schuldenrein
and Clark 1994). It has easy access to the Kerak Plateau region immediately north
of the Wadi al-Hasa.
The six 1m by 1m units excavated at the site all reached bedrock. Although
initially described as an Early Epipaleolithic site (Coinman et al. 1999; Olszewski
et al. 1998), there is now reason to believe that the deposits contain both Late
Upper Paleolithic and Initial Epipaleolithic occupations (see Radiocarbon Dates
and Lithic Assemblage sections below). The deposits were 75-80cm in thickness

Figure 1. Overview of
Tor Sageer from the wadi
channel below the site
(photo by Deborah I.
Olszewski).
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(Coinman et al. 1999; Olszewski et al. 1998). Four strata were identified. The
uppermost (Stratum I) represents an upper set of occupations during the Initial
Epipaleolithic (Nebekian; see Lithic Assemblage and Radiocarbon Dates below).
Strata II and III correspond to a lower set of occupations most probably associated
with the Late Upper Paleolithic, while Stratum V is the Feature 3 hearth that
is contextually associated with Strata II and III. The hearth features (a total of
3 were found) were not structured hearths, but the thickness and size of the
Feature 3 hearth suggest that it was repeatedly used. The Feature 3 hearth partially
sits on bedrock, is contained within Stratum II, and is adjacent to Stratum III.
Paleoenvironmental, radiocarbon, faunal, and lithic data for Tor Sageer are
examined below, followed by a discussion of this site in the context of the Wadi
al-Hasa region and the eastern Levant.

Paleoenvironmental Data
Sediment samples for pollen and phytolith extraction were taken from a variety
of contexts at the site. Four of the phytolith samples were analyzed (others are
in progress in 2015). The analyzed phytolith samples are from the Feature 2 (in
Stratum II) and 3 hearths, as well as from Stratum III (Unit E4, Level 14). All of
these represent the lower set of occupations. They yielded woody plants and grasses
from both drier, steppic and cooler, moister plant regimes (Rosen 2000), which is
not surprising given the site’s location in the wadi system but close to the plateau
above, which would have been grassy and drier. The Feature 3 hearth in particular
contained large amounts of grass phytoliths, which may have been some of the fuel
used and perhaps also represent bedding. The presence of nearby, standing water is
indicated by sedge and reed phytoliths, especially in the samples from the Feature
3 hearth.
Work on the pollen is ongoing. The preliminary results from two samples (one
from the Feature 3 hearth and one from Stratum I, Unit D4, Level 2) yielded
evidence for open steppe with a number of riparian elements (S. Fish, personal
communication), thus supporting the phytolith data. Given that the phytolith and
pollen samples are from the upper (Stratum I) and lower (Strata II, III, and V)
contexts at the site, they suggest that local habitat did not shift significantly over
the period of the Late Upper Paleolithic and Initial Epipaleolithic occupations.

Radiocarbon Dates
Of the three radiocarbon dates obtained for Tor Sageer, two samples were from the
Feature 3 hearth just above bedrock (Stratum V: Units B3 and B4) and one sample
from near the top of Stratum II (Unit D3, Level 7) (Olszewski 2003, 232). At
95.4% probability, the calibrated (Bronk Ramsey 2009) hearth dates using IntCal
13, version 4.2, are 25,266-24,636 cal BC (22,590±80 uncal BP: Beta-129810)
and 23,877-22,345 cal BC (20,840±340 uncal BP: Beta-129811). The date from
upper Stratum II is 22,681-22,201 cal BC (20,330±60 uncal BP: Beta-129809).
The ranges for the two hearth dates fall somewhat earlier than the time frame for
the Initial Epipaleolithic proposed by Byrd and Garrard (2013, 369). These dates,
in conjunction with differences in the microlith component in the upper stratum
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(I) compared to those lower down in the sequence (discussed below), suggest
that Tor Sageer contains both Late Upper Paleolithic and Initial Epipaleolithic
occupations.

Faunal Assemblage
Although the faunal assemblage from Tor Sageer was highly fragmented, it
contained numerous identifiable specimens (NISP=1,110) compared to other
Initial/Early Epipaleolithic sites in the Wadi al-Hasa region (Kennerty 2010;
Munro et al. in press). These have not yet been divided into upper and lower
occupations according to strata, but given the MNIs, such a division might not
yield productive contrasts. Among the mammalian fauna, the identified bones are
mainly gazelle (MNI of 5), with small amounts of equids and aurochs (MNI of one
each). There are also elements from a fox and a felid. Smaller game consisted of
tortoise (MNI of 3) and hare (MNI of 2), and there were some medium-size bird
specimens (MNI of 2). About 10% of the NISP elements were burned. One bone
tool was recovered (Kennerty 2010). It is the distal end of a point.
Aurochs was associated with wetter habitats, while equids required good access
to water compared to many steppic species. The presence of gazelle, which in this
region were most likely steppic species (such as Gazella subguttorosa), indicates the
close proximity of open grasslands. It is possible that the predominantly gazelle
assemblage at Tor Sageer suggests that they were captured while travelling through
the tributary wadi from the plateau above to reach water sources at or near the
marshes at the confluence with the Wadi al-Hasa. As the gazelle carcasses at Tor
Sageer have elements representative of the whole animal, it appears that butchery
and consumption occurred at the site, indicating that the deposits likely include
basecamp activities (Kennerty 2010; see also al-Nahar and Olszewski in press).
Processing of gazelle included breaking the second phalange to obtain marrow.

Lithic Assemblage
The total lithic assemblage recovered from all strata at Tor Sageer numbers 12,499
pieces. Not including small flakes (<20mm), the debitage is roughly half blade/
bladelet and half flake blanks of various types. There are, however, somewhat more
blade/bladelet cores than flake cores. Most cores in all strata are single platform,
single face.
Table 1 shows the tool assemblage for each of the four strata and includes
details on the microlithic component. Setting aside Stratum V (which is the
Feature 3 hearth) for the moment, data in the table are relatively clear-cut in
showing differences between Stratum I and Strata II/III. Among the large tool
component, Stratum I has very few endscrapers compared to Strata II and III, and,
there is a slightly elevated presence of truncations in Stratum III. As these classes
of large tools are ubiquitous in Upper Paleolithic and Epipaleolithic assemblages,
variability in their frequencies may indicate differing emphases on site activities
through time at Tor Sageer. One very intriguing feature of the assemblage is the
presence of four adzes (Figure 2), some of which have tranchet blows to sharpen
one edge. There are two adzes from Stratum III and one each in Stratum II and
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Stratum
Tool Class

I

II

III

V*

Endscraper

2.9

10.2

15.7

3.7

Burin

3.1

1.6

3.6

1.9

Borer

1.1

0.4

-

-

Backed Piece

1.1

1.2

1.2

1.9

Truncation

1.1

1.2

3.6

7.4

Notch/Denticulate

2.9

9.3

6.0

6.5

Retouched Piece

13.5

13.0

10.8

11.1

Nongeometric Microlith

57.6

51.2

42.2

50.0

backed and truncated

23.4

23.0

5.7

14.8

curved

22.2

11.9

2.8

22.2

attenuated curved

8.0

1.6

-

1.8

La Mouillah point

10.3

3.9

-

3.7

Qalkhan point

1.2

2.4

2.8

-

Dufour bladelet

0.4

4.8

14.3

3.7

inverse

1.9

3.2

20.0

7.4

Ouchtata bladelet

4.6

11.1

25.7

1.8

pointed

9.2

8.7

2.8

22.2

truncated

6.9

3.9

2.8

9.3

partially retouched

8.0

15.9

17.1

7.4

other

3.8

9.5

5.7

5.6

2.4

1.6

1.2

0.9

90.9

25.0

100.0

100.0

9.1

25.0

-

-

-

50.0

-

-

11.9

8.1

12.0

15.7

Multiple Tool

0.4

0.4

-

-

Special Tool

1.3

0.8

1.2

0.9

Varia**

0.7

0.8

2.4

-

453

246

83

108

Geometric Microlith
trapeze
scalene triangle
bitruncated
Microlith Fragment

TOTALS (n)

Table 1. Breakdown of frequency of tools from Tor
Sageer, with detail of microliths, by level. *Stratum V is
the Feature 3 hearth that is associated with Strata II and
III. **Varia includes the adzes.

Figure 2. An adze from Tor
Sageer (drawing by Bradley M.
Evans).

Stratum I. Potentially these may have been used in woodworking activities,
although this is a very tentative attribution based on form alone.
The microlithic component in the strata at Tor Sageer is quite informative.
Stratum I is characterized by the highest frequencies of attenuated curved (also
known as backed, double arched), curved, and La Mouillah types (Figure 3). Strata
II and III, on the other hand, have numerous Dufour, other inversely retouched, and
Ouchtata bladelets. The signature of Dufour and Ouchtata bladelets is recognized
at other eastern Levantine sites as indicating chronological attribution to the Late
Upper Paleolithic (Byrd 2014; Coinman 1998; Olszewski and al-Nahar 2011b;
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Figure 3. Representative microliths from Tor Sageer: a) attenuated curved bladelet,
b) Dufour bladelet, c) Qalkhan point, and d) trapeze with microburin scars at ends
(drawings by Bradley M. Evans).

Schyle and Uerpmann 1988), which appears to be supported by the dates from the
Feature 3 hearth (Stratum V) at Tor Sageer (see Radiocarbon Dates above).
Attenuated curved bladelets are very narrow microliths typical of the Initial
Epipaleolithic (Nebekian industry) (Byrd and Garrard 2013, 374-375), although
the frequency of these at Tor Sageer is low compared to a number of other Nebekian
assemblages at sites in the eastern Levant (Byrd and Garrard 2013; Olszewski and
al-Nahar 2011a, 2014; al-Nahar et al. 2009). The Stratum I assemblage at Tor
Sageer, however, is somewhat similar to that of the Nebekian (Area D) at Ayn
Qasiyya in the Azraq Basin, where the frequencies of attenuated curved (called
arch-backed at Ayn Qasiyya) are relatively low, while backed and truncated, curved
pointed, and pointed bladelets are prominent (Richter 2011, 41).
The radiocarbon date from high in the Stratum II context presumably means
that the Stratum I assemblage postdates 22,200 cal BC by an unknown interval
of time, but given the presence of very narrow microliths, this assemblage is most
likely within the chronological framework of the Initial Epipaleolithic (≈ 22,00019,300 cal BC [Byrd and Garrard 2013, 374]). One interesting potential overlap
is the similar frequencies of backed and truncated microliths in Strata I and II. At
Tor Sageer, these are very narrow in width, thus fitting into the narrow character
of attenuated curved bladelets that help define the Initial Epipaleolithic period.
Whether or not these narrow backed and truncated bladelets indicate some sort
of transition in microlith form from the Late Upper Paleolithic to the Initial
Epipaleolithic is not known.
The geometric microlith component is most evident in Stratum I. It consists
mainly of narrow trapezes (n = 10 in Stratum I), which are likely related to the
manufacture of attenuated curved forms. That is, the narrow trapezes are one part
of the variability in the spectrum of form in attenuated curved bladelets. Such
narrow trapezes often also have visible remnant microburin scars on the truncated
ends (see Figure 3).
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Use of the microburin technique to segment bladelets to manufacture microliths
has a great antiquity in the eastern Levant (Byrd and Garrard 2013, 374), dating at
least to the Initial Epipaleolithic. When the restricted microburin index (IMBTR)
is calculated for each of the strata at Tor Sageer, the results are as follows: Stratum
I = 23.6, Stratum II = 16.7, Stratum III = 14.3, and Stratum V = 26.7. Of note
here are the smaller indices for Strata II and III, for which there are n = 26 and
n = 6 microburins, respectively, compared to n = 84 for Stratum I. Technically
speaking, microburins should not be present in the Late Upper Paleolithic, if this
is the chronological placement for Strata II and III (and V). Practically speaking,
however, their appearance in the Strata II and III assemblages at Tor Sageer could
indicate either taphonomic processes that resulted in a downward movement
of these pieces from Stratum I or the possibility that microburin technique was
practiced to a limited extent during the terminal Late Upper Paleolithic.
The Feature 3 hearth, which is recorded as Stratum V, has an interesting
microlith component (see Table 1). The number of microliths is not great (n = 55).
They are mainly pointed backed and curved backed bladelets, along with backed
and truncated bladelets. Microliths are often assumed to be interchangeable parts
of composite tools such as arrow points and barbs. Their relatively high frequency
in a hearth context thus may indicate retooling of parts of composite tools and/
or pieces that were still embedded in animal flesh being cooked and eaten in the
hearth vicinity (Olszewski et al. 2011, 110). The fact that there is a relatively high
IMBTR in this hearth from the lower occupation could be the result of retooling
when new microliths were manufactured using microburin technique.

Discussion
Tor Sageer is one of five excavated sites in the Wadi al-Hasa region containing Late
Upper Paleolithic, Initial or Early Epipaleolithic occupations. The others include
Ayn al-Buhayra, which has Late Upper Paleolithic (Late Ahmarian) materials
(Coinman 2003); Yutil al-Hasa, with Late Upper Paleolithic (Late Ahmarian)
in Areas A and B and Initial Epipaleolithic (Nebekian) in Areas C, E, and F
(Olszewski et al. 1990; Olszewski and al-Nahar 2011b); KPS-75 on the Kerak
Plateau, which has Initial/Early (Nebekian/Qalkhan1) occupations (al-Nahar et
al. 2009), and Tor at-Tareeq, with Initial Epipaleolithic (Nebekian) and possibly
also Qalkhan Early Epipaleolithic (see Footnote 1) (Clark et al. 1987; Neeley et
al. 1998; Olszewski et al. 2013; Olszewski and al-Nahar 2014). Some of these
sites also contain either earlier Upper Paleolithic, Middle Epipaleolithic, or Late
Epipaleolithic assemblages. Although the number of sites within the Late Upper
1

The lower, middle, and upper deposits at KPS-75 have Qalkhan points (2.4%, 7.1% and 2.5%,
respectively). However, they are associated with narrow microlith assemblages (primarily attenuated
curved, other curved, backed and truncated, and pointed bladelets) that are normally called Nebekian.
There is a similar situation at Tor at-Tareeq, where the upper occupation has 3.4% Qalkhan points,
which are associated with narrow nongeometrics. Thus, if the KPS-75 occupations and the upper
occupation are Tor at-Tareeq are Qalkhan Early Epipaleolithic, they are not particularly similar to
those described for the Azraq Basin, where the microlithic component is wider in size (Byrd and
Garrard 2013, 380). This may represent industry variability either temporally (a transition from
Nebekian to Qalkhan) or geographically (see Discussion section below).
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Paleolithic and Initial/Early Epipaleolithic is not large, the fact that several of
them have occupations spanning more than one period speaks to the long-term
persistence in this region of the wetlands and their resources.
The Wadi al-Hasa region sites tend to be small in overall size, ranging from
20m2 at Tor Sageer to 225m2 at Tor at-Tareeq, with Ayn al-Buhayra likely a
bit larger (erosion has removed at least some of the Late Upper Paleolithic area
around the fossil spring there). These dimensions, however, are measuring total
site size rather than the actual size of any given occupation which in most cases
was likely to have been contained within a smaller area of the overall site. In
previous settlement modelling, Olszewski and Coinman (1998) hypothesized
that the wetlands resources in the Hasa would have made a logistical system of
basecamps and taskcamps possible as hunter-gatherer-foragers would have been
tethered long-term to the resources of the area. Data acquired since then, however
(including Faunal Assemblage section above), indicate that the Hasa region Late
Upper Paleolithic, Initial, and Early Epipaleolithic sites more likely represent
residential movement in the landscape. As locales that were repeatedly revisited,
they were persistent places but not necessarily long-term basecamps expected in
logistical settlement systems.
It is to be expected that variability will exist when occupations from different
sites are compared to one another, even within a region such as the Hasa.
Presumably such variation is linked at least in part to differing emphases on
activities and/or to the fauna exploited (Munro et al. in press). The attribution of
the Nebekian Initial Epipaleolithic to the occupations at several of the Hasa region
sites is relatively straightforward. There are, however, intriguing features of some
of the other assemblages. One is that the composition of the lithics from the Late
Upper Paleolithic occupation at Tor Sageer is not Late Ahmarian as found at Ayn
al-Buhayra and Areas A/B at Yutil al-Hasa in the Hasa. Instead, the Tor Sageer
materials more closely resemble the Late Upper Paleolithic from Wadi Madamagh
in the Petra region to the south (Byrd 2014; Olszewski and al-Nahar 2011b; Schyle
and Uerpmann 1988). There also is a suggestion of a similar Dufour, inverse,
and Ouchtata occupation in the lower deposits in Area C at Yutil al-Hasa (the n,
however, is too small to be definitive).
Another interesting feature is one that appears to be at odds with current
definitions related to the presence of Qalkhan points. This microlith type figures
most prominently in the three sets of occupations at KPS-75 and in the upper
occupation at Tor at-Tareeq (see Footnote 1). Qalkhan points, however, also are
found in most assemblages of the Initial Epipaleolithic at the Hasa sites, albeit
in small numbers. Qalkhan points were argued elsewhere (Maher and Richter
2011; Olszewski 2006) to possibly not be either a strict chronological marker or
an indication of a specific industry. Recently, however, Byrd and Garrard (2013,
380) have demonstrated a correlation between Qalkhan points and wider sized
microliths of several types, as well as certain features of cores, at sites in the Azraq
Basin. Using these data, they argue that Qalkhan points were a component of a
Qalkhan industry which temporally dates between about 19,300 to 17,700 cal BC.
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This definition, however, does not seem to fit the Hasa region situation. While
it is true that the multiple occupations at some sites such as Tor at-Tareeq2 might
have experienced post-depositional taphonomic processes resulting in downward
movement of Qalkhan points from an upper deposit with a Qalkhan occupation,
and thus some mixing in the Nebekian there, this does not seem to be the case at
several other sites. For instance, at Tor Sageer, virtually all microliths are narrow
forms; the same is true for Yutil al-Hasa Areas C, E, and F. Even if taphonomic
mixing occurred, the assemblages do not contain the wider forms that should have
been associated with a Qalkhan period occupation. At KPS-75, one would have
to argue that the entire site is mixed so that Qalkhan points from the middle
occupation have ended up in the lower and upper deposits, even though nearly all
other microlith types are narrow forms in the lower middle, and upper deposits
(al-Nahar and Olszewski in press).
It is not clear what this patterning in the Hasa might mean. One explanation
might be that there is considerable regional variability between what characterizes
Qalkhan occupations in the Azraq Basin compared to regions further to the south
such as the Hasa or that there are temporal components present in the Hasa that
were not present among the sites studied in the Azraq. Another might be that
extremely brief visits by people using Qalkhan points resulted in the deposition of
those forms but little else as their visits to some of the Hasa sites were ephemeral
in every sense of the word. Such a scenario is not impossible, as seen from an
example from the Late Epipaleolithic Early Natufian period. The upper deposits
at Tor at-Tareeq have three Helwan lunates (a tool type characteristic of the Early
Natufian) and at KPS-75 there are nine Helwan lunates. As the raw material used
at Natufian occupations in the Hasa region is relatively distinctive, if there had
been Early Natufian occupations at these sites, the materials would have been easy
to recognize. Thus, it would seem that Early Natufian groups paid extremely short
visits to these two sites, leaving behind only Helwan lunates.
In conclusion, contextual details of sites such as Tor Sageer support the
intensity of use of wetlands during the Late Upper Paleolithic and Initial/Early
Epipaleolithic in the eastern Levant, although this intensity in the Hasa region most
likely reflects repeated residential rather than logistical landscape use. Considering
that the arid and cool conditions of the approach and peak of the Last Glacial
Maximum likely restricted the areas of the landscape that were attractive it is not
clear why occupation in the Hasa region was not more intensive. Wetlands would
have provided predictable resources such as game, fresh water, and certain plant
foods, and archaeological expectations of these contexts usually emphasize longerterm hunter-gatherer-forager use that manifests itself in year-round basecamps,
such as is the situation at Ohalo II near the Sea of Galilee in the western Levant
(Nadel 2002). However, there is variability in the types of wetlands, with those
for the Wadi al-Hasa recently suggested to be in-stream wetlands contexts which
would have provided a more limited set of resources compared to larger marsh
systems (Winer 2010).

2

The Qalkhan point (n=1) found in the Late Upper Paleolithic Stratum III at Tor Sageer undoubtedly
is an intrusive element.
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What does seem clear is that during the late Pleistocene, hunter-gathererforager group size in the eastern Levant was small and population density overall
rather light. Encounters with other groups may have been relatively infrequent,
except for occasional aggregations such as those documented at Kharaneh IV
and probably Jilat 6 in the Azraq Basin (Garrard and Byrd 1992; Maher et al.
2012; Richter et al. 2011). Small group size, repeated visits to the same locales
over generations of time, and activity emphases at sites that may have differed
from visit to visit also may help explain some of the diversity in lithic assemblages
that are seen both within and between eastern Levantine regions. It is likewise
worth bearing in mind that even under the best of preservation and taphonomic
conditions, the layers at sites that archaeologists excavate represent palimpsests of
multiple occupations, few of which can be definitively separated and studied as
“single” moments in time. Our assemblages thus nearly always involve mixtures of
cultural materials that average out the archaeological signatures of multiple single
visits to sites (Holdaway and Wandsnider 2006).

Acknowledgements
Field research and specialist analyses at Tor Sageer in 1997 and 1998 were supported
by grants from the National Science Foundation, the National Geographic Society,
and the Wenner-Gren Foundation for Anthropology. I would like to express my
deep gratitude to Andrew Moore, not only for being on my Ph.D. committee, but
also for the opportunity to study the Epipaleolithic lithics from his excavations at
Tell Abu Hureyra (Syria). It was that experience that started me off in the direction
of Middle Eastern research on the Epipaleolithic period, which I have now been
engaged in for more than three decades. I also thank my co-director for our 19972000 Eastern Hasa Late Pleistocene Project (EHLPP), the late Nancy R. Coinman,
and special thanks to Geoffrey A. Clark whose 1984 and 1993 Wadi Hasa
Paleolithic Project field seasons gave me my early involvement in the archaeology
of the Wadi al-Hasa. This is EHLPP Contribution #36.

References
Bronk Ramsey, C. 2009. Bayesian analysis of radiocarbon dates. Radiocarbon 51/1,
337-360.
Byrd, B.F. 2014. The Late Pleistocene occupation of Madamagh Rockshelter, southern
Jordan: new data and perspectives on an old excavation, in: Finlayson, B. and
Makarewicz, C. (eds.). Settlement, survey and stone. Essays on Near Eastern prehistory in
honor of Gary Rollefson. Berlin: ex oriente, 37-52.
Byrd, B.F. and Garrard, A.N. 2013. Regional patterns in Late Palaeolithic chipped stone
production and technology in the Levant, in: Garrard, A.N. and Byrd, B.F. Beyond the
Fertile Crescent: Late Palaeolithic and Neolithic communities of the Jordanian steppe, the
Azraq Basin Project, volume 1. Oxford: Oxbow Books, 350-393.
Clark, G.A., Lindly, J., Donaldson, M., Garrard, A., Coinman, N., Schuldenrein, J., Fish,
S., and Olszewski, D.I. Paleolithic archaeology in the southern Levant: a preliminary
report of excavations at Middle, Upper and Epipaleolithic sites in the Wadi ‘Hasa,
westcentral Jordan. Annual of the Department of Antiquities of Jordan 31, 19-78.

50

fresh fields and pastures new

[Reprinted 2000, in: Coinman, N.R. (ed.). Archaeological excavations in the Wadi Hasa
Vol. 2. Tempe: Anthropological Research Papers No. 52, Department of Anthropology,
Arizona State University, 17-66.]
Clark, G.A., Olszewski, D.I., Schuldenrein, J., Rida, N., and Eighmey, J. 1994. Survey
and excavation in the Wadi al-Hasa: a preliminary report of the 1993 field season.
Annual of the Department of Antiquities of Jordan 38, 41-55.
Coinman, N.R. 1998. The Upper Paleolithic of Jordan, in: Henry, D.O. (ed.). The
prehistoric archaeology of Jordan. Oxford: British Archaeological Reports International
Series 705, 39-63.
Coinman, N.R. 2003. The Upper Paleolithic of Jordan: new data from the Wadi al-Hasa,
in: Goring-Morris, A.N. and Belfer-Cohen, A. (eds.). More than meets the eye: studies on
Upper Palaeolithic diversity in the Near East. Oxford: Oxbow Books, 151-170.
Coinman, N.R., Olszewski, D.I., Abdo, K., Clausen, T., Cooper, J., Fox, J., al-Nahar, M.,
Richey, E., and Saele, L. 1999. The Eastern Hasa Late Pleistocene Project: preliminary
report on the 1998 season. Annual of the Department of Antiquities of Jordan 43, 9-25.
Garrard, A.N. and Byrd, B.F. 1992. New dimensions to the epipalaeolithic of the Wadi
el-Jilat in central Jordan. Paléorient 18, 47-62.
Holdaway, S. and Wandsnider, L. 2006. Temporal scales and archaeological landscapes
from the Eastern Desert of Australia and intermontane North America, in: Lock,
G. and Molyneaux, B.L. (eds.). Confronting scale in archaeology: issues of theory and
practice. New York, Springer, 183-202.
Kennerty, M.R. 2010. Epipaleolithic subsistence strategies in the Wadi al-Hasa, Jordan.
Unpublished M.A. thesis. Storrs, CT: Department of Anthropology, University of
Connecticut.
Maher, L.A. and Richter, T. 2011. PPN predecessors: current issues in Late Pleistocene
chipped stone analyses in the southern Levant, in: The state of the stone terminologies,
continuities and contexts in Near Eastern lithics. Berlin: exorient, 25-31.
Maher, L.A., Richter, T., Macdonald, D., Jones, M.D., Martin, L., and Stock, J.T. 2012.
Twenty thousand-year-old huts at a hunter-gatherer settlement in eastern Jordan. PLoS
One 7/2, e31447.
Munro, N.D., M.R. Kennerty, J.S. Meier, and S. Samei. in press. Human hunting and
mobility in the Early Epipaleolithic of the Jordanian Western Highlands. Quaternary
International.
Nadel, D. 2002. Ohalo II. A 23,0000-year-old fisher-hunter-gatherers’ camp on the shore of
the Sea of Galilee. Haifa: University of Haifa, Reuben and Edith Hecht Museum.
al-Nahar, M. and Olszewski, D.I. in press. Early Epipaleolithic lithics, time-averaging, and
site interpretations: Wadi al-Hasa region, Western Highlands of Jordan. Quaternary
International.
al-Nahar, M., Olszewski, D.I., and Cooper, J.B. The 2009 excavations at the Early
Epipaleolithic site of KPS-75, Kerak Plateau. Neo-Lithics 2/09, 9-12.
Neeley, M.P., Peterson, J.D., Clark, G.A., Fish, S.K., and Glass, M. 1998. Investigations
at Tor al-Tareeq: an Epipaleolithic site in the Wadi el-Hasa, Jordan. Journal of Field
Archaeology 25/3, 295-317.

olszewski

51

Olszewski, D.I. 2003. The Conundrum of the Levantine Late Upper Palaeolithic and
Early Epipalaeolithic: Perspectives from the Wadi al-Hasa, Jordan, in: Goring-Morris,
N. and Belfer-Cohen, A. (eds.). More than meets the eye: studies in Upper Palaeolithic
diversity in the Near East. Oxford: Oxbow Books, 230-241.
Olszewski, D.I. 2006. Issues in the Epipaleolithic: the Madamaghan, Nebekian, and
Qalkhan (Levant Epipaleolithic). Paléorient 32/1, 19-26.
Olszewski, D.I., Clark, G.A., and Fish, S. 1990. WHS 784 X (Yutil al-Hasa): a Late
Ahmarian site in the Wadi Hasa, west-central Jordan. Proceedings of the Prehistoric
Society 56, 33-49.
Olszewski, D.I. and Coinman, N.R. 1998. Settlement patterning during the Late
Pleistocene in the Wadi al-Hasa, west-central Jordan, in: Coinman, N.R. (ed.). The
archaeology of the Wadi al-Hasa, west-central Jordan, volume 1: surveys, settlement
patterns and paleoenvironments. Tempe: Anthropological Research Papers, Department
of Anthropology, Arizona State University, 177-203.
Olszewski, D.I., Coinman, N.R., Schuldenrein, J., Clausen, T., Cooper, J., Fox, J., Hill,
J.B., al-Nahar, M., and Williams, J. 1998. The Eastern Hasa Late Pleistocene Project:
preliminary report on the 1997 season. Annual of the Department of Antiquities of
Jordan 42, 53-74.
Olszewski, D.I. and al-Nahar, M. 2011a. A fourth season at Yutil al-Hasa (WHS 784):
renewed Early Epipaleolithic excavations. Neo-Lithics 1/11, 30-34.
Olszewski, D.I. and al-Nahar, M. 2011b. New excavations at Wadi Madamagh, Petra
Region. Neo-Lithics 2/11, 5-10.
Olszewski, D.I. and al-Nahar, M. 2014. The 2012 excavations in the Area A Early
Epipaleolithic at Tor at-Tareeq, Wadi al-Hasa. Neo-Lithics 1/14, 25-32.
Olszewski, D.I., al-Nahar, M., Cooper, J.B., Munro, N., and Khrisat, B. 2013. Paper
presented at the 78th Society for American Archaeology Meetings, Honolulu, HI, 5
April 2013.
Olszewski, D.I. and Schurmans, U. 2007. Raw material use in west-central Jordan, in:
Delage, C. (ed.). Chert availability and prehistoric exploitation in the Near East. British
Archaeological Reports International Series S1615. Oxford: John and Erica Hedges,
164-203.
Olszewski, D.I., Schurmans, U.A., and Schmidt, B.A. 2011. The Epipaleolithic
(Iberomaurusian) from Grotte des Contrebandiers, Morocco. African Archaeological
Review 28, 97-123.
Richter, T. 2011. Nebekian, Qalkhan and Kebaran: variability, classification and
interaction. New insights from the Azraq Oasis, in: Healey, E., Campbell, S., and
Maeda, O. (eds.). The state of the stone terminologies, continuities and contexts in Near
Eastern lithics. Berlin: exorient, 33-49.
Richter, T., Garrard, A.N., Allock, S., and Maher, L.A. 2011. Interaction before agriculture:
exchanging material and sharing knowledge in the Final Pleistocene Levant. Cambridge
Archaeological Journal 21/1, 95-114.

52

fresh fields and pastures new

Rosen, A.M. 2000. Report on phytoliths from Wadi Hasa survey, 1997/1998. On file
with the author (Department of Anthropology, University of Texas) and with D.I.
Olszewski (Department of Anthropology, University of Pennsylvania).
Schuldenrein, J. 1998. Geomorphology and stratigraphy of prehistoric sites along the
Wadi al-Hasa, in: Coinman, N.R. (ed.). The archaeology of the Wadi al-Hasa, westcentral Jordan, volume 1: surveys, settlement patterns and paleoenvironments. Tempe, AZ:
Arizona State University Anthropological Research Papers No. 50, 205-228.
Schuldenrein, J. and Clark, G.A. 1994. Landscape and prehistoric chronology of westcentral Jordan. Geoarchaeology 9, 31-55.
Schuldenrein, J. and Clark, G.A. 2001. Prehistoric landscapes and settlement geography
along the Wadi Hasa, west-central Jordan. Part I: geoarchaeology, human palaeoecology
and ethnographic modelling. Environmental Archaeology 6, 23-38.
Schyle, D. and Uerpmann, H.P. 1988. Paleolithic sites in the Petra area, in: Garrard, A.N.
and Gebel, H.-G. (eds.). The prehistory of Jordan. The state of research in 1986. Oxford:
British Archaeological Reports International Series 396, 39-65.
Winer, E.R. 2010. Interpretation and climatic significance of Late Quaternary valleyfill deposits in Wadi Hasa, West-Central Jordan. Unpublished M.A. thesis. Miami
University, Oxford, OH: Department of Geology.

Notes on contributor
Deborah I. Olszewski (Ph.D., University of Arizona) specializes in the Epipaleolithic
of the Middle East and North Africa, where she has been instrumental in
documenting Nebekian, Qalkhan, Natufian, Zarzian, and Iberomaurusian lithic
assemblages. She also studies Upper Paleolithic contexts in the Middle East, where,
in particular, her research (with Harold L. Dibble) on the Zagros Aurignacian at
Warwasi Rockshelter in Iran resulted in renewed interest in this period on the
part of Iranian and other Paleolithic archaeologists who have since undertaken
new excavations at old and new sites, as well as lithic analyses of the assemblages
from this temporal period. Additional fieldwork and lithic studies by Olszewski
include Middle Stone Age materials in Morroco (Aterian) and Egypt (Nubian
Complex). Her recent fieldwork has been in the Western Highlands of Jordan,
focusing on Initial/Early Epipaleolithic occupations at sites in the Wadi al-Hasa
and Petra regions, where she has conducted new excavations (with Maysoon alNahar of Jordan University) at Yutil al-Hasa, Tor at-Tareeq, and KPS-75, and at
Wadi Madamagh, respectively. She is an Adjunct Professor and Lecturer in the
Anthropology Department at the University of Pennsylvania.

olszewski

53

A Road Well Travelled? Exploring
Terminal Pleistocene HunterGatherer Activities, Networks and
Mobility in Eastern Jordan
Lisa A. Maher

Department of Anthropology, University of California, Berkeley,
232 Kroeber Hall, Berkeley, CA, 94720-3710, maher@berkeley.edu

Abstract
With a focus on Epipalaeolithic aggregation sites in eastern Jordan, this paper
explores changing hunter-gatherer strategies, behaviors and adaptations to this vast
area throughout the Late Pleistocene. In particular, I examine how life ways here
(may have) differed from surrounding areas and what circumstances drew huntergatherers, potentially from far and wide, to the area. Integrating multiple material
cultural and environmental datasets, I explore some of the strategies of these
eastern Jordanian groups that resulted in changes in settlement, subsistence and
interaction and, in some areas, the occupation of substantial aggregation sites. For
example, recent work at Kharaneh IV suggests some very intriguing technological
and social on-site activities, as well as adaptations to a lush landscape very different
from of today’s stark desert.
Keywords: Epipalaeolithic, Jordan, hunter-gatherer, mobility, aggregation, Kharaneh
IV, palaeoenvironmental reconstruction

Introduction
The Epipalaeolithic Period (~23,000-11,500 yrs BP) in Southwest Asia covers
over 10,000 years of prehistory during which hunter-gatherer groups began to
settle into and shape their landscape. Although microliths first appear earlier
and persist beyond the Epipaleolithic, their overwhelming abundance in a lithic
assemblage is the conventional marker of the period (Bar-Yosef 1970). More
recently, a wide range of material culture traces and features indicative of diverse
economic, technological and social behaviours have been used to reconstruct a
nuanced picture of these hunter-gatherer groups. Archaeologists have subdivided
the Epipaleolithic into several (e.g., Bar-Yosef 1970; Fellner 1995; Goring-Morris
1987; 1996; Goring-Morris and Belfer-Cohen 1998; Henry 1995) or few (e.g.,
maher
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Figure 1. Spanning from approximately 23,000 to 11,500 cal BP, the Epipalaeolithic period
can be subdivided into several industries or facies. While these are often retained when
discussing individual sites, more recently researchers have favoured a simple chronological
subdivision of Early, Middle and Late phases. These culture-chronological divisions are shown
alongside current palaeoenvironmental reconstructions based on global and local datasets.
Global and local records (shown here as oxygen isotope records from Soreq Cave, Israel;
Bar-Matthews et al. 1997), do not always agree (shaded areas are globally-recognized warm
periods), highlighting the importance of local, high-resolution data for associating culture
change with climate change (see also Maher et al. 2011a) (modified from Maher et al. 2012b).

Byrd 1994; 1998; Gilead 1988; 1991; Neeley and Barton 1994; Olszewski 2006;
Verhoeven 2004) industries or facies (Figure 1). However, recent evidence for the
complexities of lithic industries and hunter-gatherer activities across this time
span have led most researchers, including the author, to favour a simple relative
chronological (rather than strict material culture) subdivision of Early, Middle
and Late phases (Goring-Morris et al. 2009; Maher 2010; Maher et al. 2011;
Maher and Richter 2011; Richter and Maher 2013; Olszewski 2001, 2006, 2011;
Pirie 2004) (Figure 2). However, the presence of clear temporal and geographical
differences in assemblages within each of these phases suggests that some of the
traditional industry labels remain appropriate and useful (e.g., the Kebaran and
Nebekian in the Early Epipaleolithic).
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Figure 2. A map of the southern Levant showing the location of Epipalaeolithic
sites by major chronological phase. The two aggregation sites discussed in the
text, Kharaneh IV and Jilat 6, are marked. The reconstructed palaeoshoreline
for Lake Lisan during the Early and Middle Epipalaeolithic is shown in the
Dead Sea Basin (modified after Maher et al. 2012b).

In accordance with these cultural-chronological labels, archaeologists have
created elaborate reconstructions of seasonal movements and, later, more
permanent presence on the landscape and related spatial and temporal differences
in material culture and settlement patterns of bounded social or cultural groups
(Figure 3). Yet, the occurrence and movements of ‘groups’ and the boundaries
created between them can be considered as the result of two interrelated factors:
1) material culture variability, where differences in stone tool assemblages are read
by the archaeologist to represent traditions of knapping and, thus, different social
groups, and 2) modern constructs of the archaeologist; ‘artifacts’ of both the way
we approach the archaeological record and the geo-political history of research in
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Figure 3. Using techno-typological features of microlithic assemblages from Early and Middle
Epipalaeolithic sites, we can reconstruct possible territories for some of these groups that
suggest interaction in both east-west and north-south directions (redrawn from Goring-Morris
and Belfer-Cohen 2010).

the region, including the ways in which research projects are designed and carried
out (e.g., see Maher 2010; Pirie 2004). In this paper I would like to explore how
these constructs have shaped our understanding of the archaeology of huntergatherers in the region. In particular, I will evaluate how evidence from a large
hunter-gatherer site in Jordan, Kharaneh IV, forces us to assess the impact of both
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prehistoric and modern-day borders on the archaeological record. The Early and
Middle Epipaleolithic aggregation site of Kharaneh IV in eastern Jordan is notable
for its large size and the incredible density of artifacts found within its deposits.
Indeed, it is one of the largest prehistoric sites in the region. It is also a site at
which Epipaleolithic hunter-gatherers congregated repeatedly and for prolonged
periods of time from about 18,000 to 20,000 years ago. The abundance of marine
shells from far away seas indicates the occupants of Kharaneh IV were part of very
far-reaching networks of interaction that cross-cut both our reconstructions of
hunter-gatherer territories during the Epipaleolithic, as well as modern-day borders
and boundaries. Other material culture, including stone tools and worked bone
and stone, support a picture of social, technological and economic connections
between groups over a large area of Jordan and beyond. A detailed study of the
Epipaleolithic record of the region, including the Arabian Peninsula, suggests
that, despite present-day archaeological practice that separates this region into
distinct ‘study areas’, hunter-gatherers did not make this distinction and regularly
and fluidly interacted with each other. Kharaneh IV may be a site where groups
from the Levant (west and east) and Arabia aggregated together for a number of
economic and social reasons.

(Re-)Constructing Movements and Boundaries
It is predictably difficult to extricate one aspect of hunter-gatherer practice from
others, as they are entangled in what we know as a wide diversity of the huntergatherer lifeways. However, for the sake of this paper, if we examine one of these
practices – mobility – it provides us with interesting clues to the larger picture of
lifeways in the Epipaleolithic period. In particular, we see in the archaeological
record variations along a continuum of mobility strategies over time and space,
rather than the simple progressive trajectory of highly mobile-to-sedentary over
time. For example, the presence of stone architecture, bedrock installations
(cupmarks and mortars), storage bins, extramural cemeteries, and high densities
of artifacts at large sites in a core area is used by archaeologists to demonstrate
the appearance of (semi-)sedentary villages in the Early Natufian (e.g., Bar-Yosef
1998; Belfer-Cohen and Bar-Yosef 2000; although for possible problems with
using this proxy evidence see Boyd 2006). However, some contemporary groups
(e.g., Ramonian, Harifian) outside the core area of the western Mediterranean
remained highly mobile (Goring-Morris 1987). A return to increasingly more
mobile strategies in the Late Natufian in the core area is posited to correlate with
changing environmental conditions and, perhaps, changing social organization
(although, occupation of several large villages persisted, and new ones were
established, including outside the core area) (Belfer-Cohen 1990; Belfer-Cohen
and Bar-Yosef 2000). More significantly for this paper, there appear to be a few
sites in the Early and Middle Epipaleolithic that served as hubs of occupation
– aggregation sites where larger numbers of people congregated repeatedly for
prolonged periods, leaving behind extraordinarily dense habitation debris, as well
as evidence for long-distance travel and/or trade (Maher et al. 2012a; Maher et al.
2012b).
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Perhaps one of the most discussed aspect of hunter-gatherer lifeways is mobility,
including the notion that ‘being mobile’ is itself definitive of being a huntergatherer (Lee and DeVore 1968). While the anthropological literature is dense
with attempts to deal with this complex topic, its treatment tends to focus on
the related variables of environmental contexts, risk strategies, storage, and social
organization (e.g., Bettinger 1987; Binford 1980; Bird-David 1990; Kelly 1983,
1992, 2013; Murdock 1967; Testart 1982, 1988; Thomas 1989; Woodburn 1982).
The best known of these approaches and, arguably, most widely accepted and
used, is Binford’s (1980) continuum of forager and collector or, rather, for our
purposes, residential and logistical mobility strategies. These have been used in the
Near Eastern prehistoric record to describe Palaeolithic and Epipaleolithic huntergatherer behaviours (e.g., Goring-Morris et al. 2009). In the Near Eastern record,
Middle Palaeolithic and Early Natufian sites are thought to represent the remains
of logistical mobility strategies of collectors, while Upper Palaeolithic, Early and
Middle Epipaleolithic, and some Late Epipaleolithic sites represent residential
strategies of foragers.
At the heart of mobility in the Epipaleolithic period is the perceived shift to
a sedentary or, at least, semi-sedentary lifestyle in the Late Epipaleolithic with
Natufian groups constructing ‘permanent’ stone structures in villages. However,
we should point out that the well-known issues with the term sedentism (e.g.,
Kelly 1992, 2013) highlight the fact that while these sites are certainly more
obtrusive and occupied for longer durations than earlier sites, we cannot be certain
that Early Natufian sites were occupied ‘permanently’ (see also Boyd 2006). This
has significant implications for our understanding of hunter-gatherer behaviours
during the Epipaleolithic, perpetuating the idea of simple, mobile groups in
the Early and Middle Epipaleolithic and complex, sedentary groups in the Late
Epipaleolithic, but also jeopardizes our current interpretations for the origins of
sedentism as a necessary step towards ‘Neolithization’ (see also Belfer-Cohen and
Goring-Morris 2011; Goring-Morris and Belfer-Cohen 2010, 2012).
Early models for mobility relied heavily on, in one form or another,
environmental affordances or constraints, optimal foraging theory to guide
reconstructions of seasonal movements in relation to environmental variables, and
several forms of least-cost analyses (Bettinger 1987; Binford 1980; Kelly 1983,
1992, 2013; Lee and DeVore 1968; Winterhalder and Smith 1981). However, we
now acknowledge that past and present movements of hunter-gatherer groups are
infinitely more complex and changeable and rely on several interrelated variables.
Earlier attempts to characterise hunter-gatherer mobility and the appearance of
sedentism in the Near East attempted to address these complexities, but given the
incomplete nature of the archaeological record tended to emphasize environmental
resource availability and constraints (e.g., Goring-Morris 1987; Henry 1985, 1995;
Kaufman 1986, 1992) and, for lack of other evidence, often used ethnographic
analogies to help fill-in-the-gaps, so to speak (Hayden 1981, Hayden et al. 2013;
Henry 1992, 1995).
The first step in reconstructing the movements of Epipaleolithic groups across
space usually involves putting dots on a map of the region based on the location of
currently known sites and then, sometimes, drawing lines between or around sites
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of similar ages and with similar assemblages to represent archaeological ‘cultures’.
While useful heuristically, this practice could be misconstrued by the unwary to
perpetuate two misconceptions about hunter-gatherer landscape use, past and
present: first, that hunter-gather activities are confined to circumscribed locations
represented archaeologically as sites (or artifact clusters) translated to simple dots
on a map and second, that proximity between the archaeological dots relates in

Figure 4. Covering such a large geographic area (A; Google Earth 2014), the eastern
Mediterranean and Arabia are subdivided into many smaller regions for practical research and
geo-political reasons. However, these subdivisions impact our reconstructions of prehistoric
movements, with interaction within small regions (B) inevitably emphasized over larger-scale
east-west and north-south movements (C; modified after Maher 2009).
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any way to real-life relationships between groups of people (i.e., people who lived
at sites close in time and space interacted, while those that lived geographically
farther away did not). Refitting studies of lithics from Epipaleolithic sites in the
Negev remind us not to consider individual sites as representing discrete past
events (Davidzon and Goring-Morris 2003; Goring-Morris 1987). These maps can
also reveal correlations between environmental variables and site locations (e.g.,
Goring-Morris et al. 2009; Henry 1995) they often more closely reflect variations
in research intensity (Maher 2010; Pirie 2004) and can obscure the use of space in
between sites. As a result, we often overlook the use of spaces in between sites as
through it was uninhabited. However, recent literature on hunter-gatherer use of
space and place-making (e.g., Gamble 2001; Littleton and Allen 2007; Lourandos
1997; Veth et al. 2005) makes it clear that hunter-gatherer behaviours cannot
be characterized as dots on a landscape, but the landscape is filled with places,
pathways, and spaces that hold a wide variety of meanings and import.
If we apply this latter approach to hunter-gatherer mobility and landscape
use to the Epipaleolithic record and, more specifically, the Early and Middle
Epipaleolithic site of Kharaneh IV, it stands out as a place with special meaning–a
place of dwelling and interaction used by multiple groups and persisting on the
landscape for generations. Stepping back even further, the site is a node or hub
of interaction intersecting the movements of groups for a variety of purposes
and crossing our modern geopolitical borders and boundaries of the region.
These modern political borders have actually had a significant impact on
shaping prehistoric research in Jordan and surrounding areas, such that some
areas (Jordan and Israel) are intensively researched, while others remains huntergatherer terra incognita. The modern border has imposed a prehistoric border to
our understanding of Epipaleolithic boundaries and territories that simply are not
reflected in the archaeological record (Maher 2009). Maps of the region perpetuate
this by highlighting interaction to between eastern Jordan and areas to the south,
north and west, never to the east (Figure 4). This is understandably a result of
the limits of, and gaps in, our knowledge of the archaeological record. However,
it is important to recognize that these maps are constructs that only reflect a
partial record of the past. Examination of the material cultural record from the
site of Kharaneh IV is helping to fill in these gaps by suggesting interaction in all
directions.

Hunter-Gatherer Landscapes in the Epipaleolithic
Several excellent summaries of the Epipaleolithic period exist and will not be
reviewed here, but instead are summarized in Figure 1 (e.g., Bar-Yosef 1998;
Goring-Morris et al. 2009; Maher et al. 2012b). Marking at least 10,000 years
of prehistory, this period is fascinating in its own right, full of technological
innovations, new ways of relating to plants and animals, transforming and
building landscapes, creating dramatic art, establishing elaborate and far-reaching
social networks, and shaping highly symbolic burial practices (Goring-Morris
and Belfer-Cohen 2002, 2008, 2010, 2011; Grosman et al. 2008; Hovers 1990;
Maher et al. 2011, 2012b; Munro and Grosman 2010; Nadel et al. 2012, 2013;
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Yaroshevich et al. 2014). Yet, a persistent emphasis on the ‘origins of agriculture’
has drawn focus to identifying those things that make Neolithic farmers different
from what came before–the first domesticates, the earliest sedentary villages, the
first communal buildings, new divisions of labour, long-distance trade networks,
and so on. The result, perhaps inadvertent, but nonetheless significant, is the
creation of an artificial divide between Paleolithic/Epipaleolithic and Neolithic
societies, rather than the continuity evident in the material culture record.
The literature is, thus, overwhelmed by themes that do not really describe the
nuanced, complex, symbolic and socially-interconnected landscapes and worlds
of these hunter-gatherer groups–and their changing lifeways towards the end of
the Pleistocene. Hunter-gatherers are framed in terms of clusters of sites found
within tightly bounded territories. Sites are relatively small and archaeologically
invisible and landscapes are composed of many small and isolated dots on a map,
disconnected from each other and with large empty spaces in between. Yet, in
contrast, slightly later Neolithic groups built homes aggregated into communities
within larger interaction spheres (e.g., Asouti 2006; Bar-Yosef and Belfer-Cohen
1989). While Neolithic groups surely exhibit these features, emphasis is placed
on their permanence (in the form of sedentism) and thus they are imbued with
symbolic meaning within a social landscape.
I argue here that the same notion holds true for Epipaleolithic social landscapes.
Sites like Kharaneh IV help us to reconceptualise how we understand settlement,
the duration and density of occupation at these sites (and how aggregation sites
fit into this), and how we reconstruct human-environment interactions. Our
skewed view of a hunter-gatherer landscape can be re-shaped to include both sites,
like Kharaneh IV, and what happens in between sites. This is useful for all time
periods, but particularly so for the Epipaleolithic since we assume these groups
are not sedentary and are indeed ‘living in’ a landscape. I present here evidence
from one 20,000-year-old site in eastern Jordan that dismisses all these long-held
assumptions about the ephemeral nature of hunter-gatherers on the landscape and
shows that this aggregation site was a community, a space returned to repeatedly
and filled with meaning as a place. Sites like Kharaneh IV are not unique, but
exemplify that a) hunter-gatherers intensively used particular locales repeatedly
and b) they significantly used the spaces in between these sites as evidenced by the
distant objects and knowledge brought to the site.

Kharaneh IV: A Hunter-Gatherer Landscape of Aggregation
Site Environs
Since 2007 the Epipalaeolithic Foragers in Azraq Project (EFAP) has been working
in eastern Jordan’s Azraq Basin (Figure 5). Previous palaeoenvironmental (alKharabsheh 2000; Cordova et al. 2008; Garrard and Byrd 2013; Jones and Richter
2010; Macumber 2001; Nelson 1973) and archaeological (Copeland and Hours
1989; Garrard and Byrd 2013; Muheisen 1988; Rollefson et al. 1997, 2001) work
in the basin presents a picture of generally moist conditions throughout the later
Pleistocene that supported a high density of Epipaleolithic sites, including some
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Figure 5. A map of the Azraq Basin showing the location of Kharaneh IV and other nearby sites
(A) and an aerial photograph of Kharaneh IV (B) with old excavation trenches visible and Wadi
Kharaneh in the background (photograph courtesy of I. Ruben).
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of the largest hunter-gatherer sites in the region (Garrard and Byrd 2013; Maher
et al. 2012b). One of these sites, Kharaneh IV, covers more than 21,000 m2 and
is thus an unusually large and artifactually dense site. Analyses of the material
culture, including fauna (Jones 2012; Martin et al. 2010; Spyrou 2012), lithics
(Maher and Macdonald 2013), and marine shell (Richter et al. 2011) suggest
that the site was an aggregation centre where groups from both the surrounding
area and distances far afield congregated periodically. Substantial repeated and
prolonged occupation of the site by multiple hunter-gatherer groups led to the
formation of a thick and complex stratigraphic record containing evidence for
multiple hut structures, hearths, living surfaces, caches, food-processing areas,
and midden deposits. Radiocarbon dates from these features throughout the
occupation deposits document habitation of the site from c. 19,800 to 18,600
cal BP, a 1200-year period with lithic material we assign as belonging to both
Early and Middle phases of the Epipaleolithic (Richter et al. 2011). The site is
extraordinarily rich in stone tools, worked bone objects, red ochre, marine shell
beads, and archaeobotanical remains, particularly charcoal. And, uniquely for
these earlier Epipaleolithic periods, there is evidence for long-term occupation,
potential food surpluses, and caching of utilitarian and symbolic objects.
Kharaneh IV is situated in what is today one of the driest areas of Jordan, yet
ongoing geomorphological work (Jones and Richter 2010; Ryan 2013) indicates
that the Late Pleistocene landscape around the site was characterized by several
small lakes, playas, rivers and streams. The earliest site deposits are found overlying
lake deposits and it seems that as a substantial lake covering the area dried up
around 21,000 cal BP (Richter et al. 2013) and the site’s earliest inhabitants set up
camp along these shrinking (and sometimes inundating) lake margins. While the
nearby lake continued to shrink throughout the Early Epipaleolithic, nearby rivers,
playas, and other water sources provided an abundance of freshwater for those
who continued to live here and returned multiple times. The persistence of these
freshwater lake sources can be found in the sediments of the site’s lowest occupation
levels (M. Jones, pers. comm.). In addition, large amounts of woody and shrubby
charcoal (E. Asouti, pers. comm.) and grass phytoliths (Nicolaides 2012) from the
archaeological deposits support this geomorphological reconstruction, suggesting
that the occupants of Kharaneh IV had ready access to fresh water within a wellvegetated landscape.

Excavations To-Date
Forming a low mound on an otherwise flat, desert landscape, Kharaneh IV
represents the approximately 1200 years of accumulation of Epipaleolithic
deposits. Two main excavation areas, Area A and Area B (Figure 6), at the site’s two
highest points, form the focus of current excavations by EFAP, with smaller test
trenches placed across the site’s surface to trace features. The Middle Epipaleolithic
area, Area A, is on the western portion of the mound and has stratified Early
Epipaleolithic material below the later deposits. Area B, the Early Epipaleolithic
area, has no overlying Middle Epipaleolithic artifacts, probably removed through
deflation that created the flint pavement characterizing the site’s present-day
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surface. Both Area A and B has multiple phases of occupation that may relate to
more than one cultural entity. Ongoing analyses of each context may help resolve
this in future.
In the Early Epipaleolithic area, excavations focused on a combination of
horizontal and vertical exposure, including one deep trench to reach the base of
occupational deposits at the site. The sequence of deposits here are characterized
by several pit features, and alternating layers of thin and compacted surfaces,

Figure 6. A map of Kharaneh IV showing the locations of excavation Area A (Middle
Epipaleolithic) and Area B (Early Epipaleolithic), as well as (A) a close-up of a hearth
surrounded by several postholes from Area A and (B) an overview of two hut structures from
Area B.
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hearths, middens, caches of lithics and gazelle horn cores, and ash dumps (Figure
6). Radiocarbon samples date the occupation sequence from the deep trench in
this area between 19,800 and 18,800 cal BP (Richter et al. 2013).
The remains of several brush hut structures were uncovered in 2010 and 2013,
dating to 19,400 cal BP (Maher et al. 2012a). Only one of these structures, Structure
1, has been excavated in detail so far. The complete sequence of deposits related
to Structure 1 has been described elsewhere (Maher et al. 2012a) and, thus, only a
summary is presented here. Structure 1 is just over 2x3 meters in size and exhibits
a complex sequence of events related to its construction, use and abandonment.
An organic-rich, black layer containing abundant charcoal fragments marks the
former superstructure of the hut, burned after abandonment. Situated beneath
the burned layer, but on top of the hut floor, are groundstone fragments, red
ochre, and the articulated vertebrae of aurochs. Near the centre of the structure,
on top of the burnt layer, are three distinct concentrations of pierced marine
shells accompanied by large chunks of red ochre around a large flat rock. These
concentrations contain over 1,500 shells from both the Mediterranean and Red
Seas. The base of the structure appears dug into pre-existing occupational deposits
to form a shallow depression sloping very gently towards the centre of the feature.
The deposits inside the structure consist of several compact deposits, interpreted
as floors, each of which is extremely rich in marine shell, cores, endscrapers and
finished microliths (alone and in caches), ochre, and polished bone points. While
no clear fire pit was identified inside the structure, several concentrations of large
cobbles inside and outside the hut suggest food preparation areas. Phytolith and
starch grain analysis of associated deposits are in progress. The presence of a high
number of artifacts and several undisturbed caches inside the hut suggests these
compact surfaces are in situ. There are at least two additional structures overlapping
and adjacent to Structure 1, as well as at least one additional structure denoted by
several postholes and compact surfaces associated with Early Epipaleolithic lithics
approximately 20 m to the north of Area B that remain to be excavated.
Excavations in the Middle Epipaleolithic component of the site have unearthed
a variety of horizontally-extensive occupation surfaces, overlapping hearth features,
and postholes, all of which are artifact-rich. These surfaces are identifiable on
the basis of flat-lying artifacts and articulated animal remains deposited on top
of compact sediment. Cut into these surfaces are several hearths surrounded by
a number of small post-holes cut into the compact occupation surfaces. These
posthole features are concentrated around the hearths and are very small in diameter,
suggesting that they would not support a large structure. Although analysis is still
preliminary, they may be ephemeral structures placed near fireplaces, perhaps as
cooking or meat drying racks (see below). Radiocarbon dates place the occupations
here between 18,800-18,600 cal BP, providing some of the oldest dates for the
Middle Epipaleolithic (Maher et al. 2011a; Richter et al. 2013). The deposits in
this area exhibit a series of compact occupation surfaces distinctive from overlying
loose surface silts.
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Faunal Evidence
An extremely rich faunal assemblage indicates an emphasis on locally available
species, especially gazelle, but also including the use of a wide range of other
species, such as equid, wild cattle, boar, fox, hare, tortoise, and migratory birds
(Martin et al. 2010). The game represented at the site reflects the wide diversity
and abundance of these species in the immediate locale, and this is substantiated
by non-selective carcass transport for all game, including large ungulates (Martin
et al. 2010). Many of these species, such as wild boar, aurochs and waterfowl,
are water-dependent (Martin, pers. comm.), corroborating the archaeobotanical
and geomorphological datasets indicating wet, well-vegetated environmental
conditions.
The overwhelmingly high frequencies of gazelle remains leave no room for
argument that gazelle was a mainstay amongst hunted game. An abundance of cut
marks on the gazelle remains (including frequent cutting of horn cores, probably
for their use as soft percussors), it is clear that gazelle were a preferred species,
likely for food and other purposes. The site’s occupants focused intensively on
gazelle readily available in the site environs (Martin 2000). Beyond this, we can
also reconstruct some aspects of hunting practices and carcass processing choices.
In the Early Epipaleolithic it seems that adult male gazelle were preferred hunting
targets, while there is evidence in the Middle Epipaleolithic for a less-selective
hunting strategy such that females and juveniles were equally likely targets (Martin
et al. 2010). This whole herd culling could result from the use of hunting blinds or
drives in communal hunting efforts. These would be particularly effective in the
winter, when goitered gazelle form large, mixed herds (Martin 2000; Martin et al.
2010). In contrast, it seems that Early Epipaleolithic hunting strategies involved
individual or small group stalking of particular gazelle subgroups. Both mortality
profiles and an analysis of gazelle cementum suggest exploitation of gazelle yearround, with evidence for a main cull in winter/early spring months. However,
hunting in all seasons and, thus, probable occupation of the site during all seasons
is apparent (Jones 2012; Martin et al. 2010). While duration and seasonality of
occupation are difficult to judge with a high degree of resolution, the faunal,
geomorphological and other evidence, points towards occupation during at least
two seasons, probably more, and aggregations of people present during winter
months included activities such as specialized, possibly communal, gazelle hunting
(Jones 2012; Maher et al. 2012a; Martin et al. 2010; Richter et al. 2013).
A study of carcass processing in the Middle Epipaleolithic deposits is currently
underway. This area is characterized by a series of compact, heavily trampled
deposits that likely represent extramural or courtyard-like floors, each associated
with several hearths surrounded by postholes suggestive of the remains of cooking
or meat-drying racks. This area is also extremely rich in gazelle remains, suggestive
of food-processing activities such as an area for butchering and processing gazelle
carcasses and the resulting meat. This meat could have been dried or smoked and
either stored or, given the high density of gazelle, eaten in mass consumption
events (Spyrou, pers. comm.). A high degree of fragmentation resulting from
intensive processing to extract marrow for grease (Spyrou 2012) is also noted from
other Middle Epipaleolithic sites (Bar-Oz and Munro 2007).
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Chipped Stone Tool Technology
Chipped stone is, by far, the largest artifact category at Kharaneh IV. The
incredible density of tools and complete suites of manufacturing debris allow us to
reconstruct a great deal of information for interpreting on-site activities, landscape
use (through raw material sourcing), social networks (intra-site variability and
inter-site comparisons), and, importantly, technological knowledge and choices.
Since 2008, we have recovered well over three million lithics from an excavated area

Figure 7. Examples of non-geometric Early Epipaleolithic (A) and geometric Middle
Epipaleolithic (B) microlith assemblages from Kharaneh IV, and a selection of dentalium and
other shell beads (C) from Area A (Middle Epipaleolithic). (Illustrations by C. Hebron).
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of ~120 m2, and some of these contexts include caches of cores and bladelets and
complete in situ knapping episodes (Maher et al. 2012a; Maher and Macdonald
2013).
A recent analysis of the lithic assemblages from Kharaneh IV documents a
number of changes in the lithic reduction strategies between the Early and the
Middle Epipaleolithic occupations (Maher and Macdonald 2013). In summary,
Early Epipaleolithic raw material selection is comparatively constrained, with a
preference for narrow nodules of dark brownish-grey chert available in the site’s
immediate environs. Time and effort was invested in initial core shaping and the
resulting bladelets are small, gracile and uniform in shape. Whereas, there is a
wider range of chert sources utilized in the Middle Epipaleolithic and inhabitants
were less restrictive in their definition of appropriate knapping materials–a wide
range of material knapped to produce a wide range of tool blanks resulted in
wider range of core types in the Middle Epipaleolithic. Emphasis was not placed
on initial core shaping, but on core maintenance (and correction) throughout the
knapping sequence.
The different investments in core preparation have been interpreted as relating
directly to the types of microliths being produced during the Early and Middle
occupations (Figure 7, Maher and Macdonald 2013). The Early Epipaleolithic
non-geometric microliths are very minimally retouched and therefore required
standard-sized blanks in order to fit into hafts. Geometric microliths, especially
trapezes, dominate the Middle Epipaleolithic toolkit. They are highly variable in
form (Maher and Macdonald 2013; Muhseisen and Wada 1995) and overall more
heavily retouched, suggesting the shape of the initial blank was less important.
In essence, we see a shift from an emphasis on the preparation of cores (i.e., how
you make bladelets, or technique) in the Early Epipaleolithic to the modification
of the tools themselves (i.e., how you make final tools, or form) in the Middle
Epipaleolithic.
The striking evidence for an increase in the diversity of techniques used to knap
stone and the final tools from the Early to Middle Epipaleolithic begs the question
of why we see this shift in lithic technology. We have suggested that the periodic,
repeated aggregation of groups, from both within and outside of the Azraq Basin,
may have influenced changes in lithic technology. Raw material surveys of the
surrounding landscape indicate no change in chert availability (variety or nodule/
tabular size) over time. The variability we see at Kharaneh IV appears greater
than any other sites in the region, with the exception of Jilat 6, another potential
aggregation site based on its size and density of occupation (Garrard and Byrd
2013). We suggest that the variability within the Kharaneh IV Middle Epipaleolithic
lithic assemblage represents a mixture of knapping traditions from disparate groups
deposited at the site during times of aggregation. The people congregating at
Kharaneh IV brought their own skills and knowledge of tool production with them
to the site and utilized the resources in the local landscape to manufacture familiar
tools. Thus, the variability we see in the Middle Epipaleolithic levels might reflect
a number of regional variations or lithic traditions ‘blended’ in the archaeological
record. The idea of seeing many localised traditions at an aggregation site fits well
with the evidence at Kharaneh IV, but also at the only other site of this scale –
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Jilat 6, where the lithic assemblages have also been described as unique. While
changes in hunting strategies or resource intensification may have influenced
lithic technology, it seems likely that increased trade and exchange by groups
from within and outside of the Azraq Basin encouraged interaction and sharing of
traditional knapping knowledge between communities. Thus these changes reflect
technological and/or social choices by knappers, and were not forced by external
constraints (raw material availability, environmental conditions).
Although the microlith assemblage at Kharaneh IV is ‘unique’, it does not
contain new types of microliths, rather it contains a wide range of known forms
found at many other sites in the region in small numbers (Maher and Macdonald
2013). Maher and Macdonald (2013) have used the types, numbers and widths of
trapezes at Kharaneh IV to make the point that, if as we often assume, differences
in geometric types and sizes are indicative of lithic traditions, then the presence
of such a wide range of geometrics at Kharaneh IV substantiates the idea that the
aggregation and interaction of many groups took place here. As an aggregation site,
we should expect to see the material traces of many different groups congregating,
interacting, sharing and exchanging both material goods and knowledge. If marine
shell (see below) was moved large distances and exchanged, we should also expect
that lithic traditions and knowledge were shared during these meetings, perhaps
even in the form of prehistoric knap-ins. Or, even if these traditions were not
shared, we should be able to detect distinct knapping areas within occupation
levels, but an overall occupational phase (as only has been analyzed to-date) would
look highly variable. We hope future work will shed further light on these issues.

Marine Shell
Marine shell has been documented at Epipaleolithic sites throughout the southern
Levant, including throughout the Azraq Basin (e.g., Bar-Yosef-Mayer 2005;
Goring-Morris 1989; Reese 1991, 1995). Mediterranean and Rea Sea shells are,
thus, found throughout the region, including at sites hundreds of kilometres away
from their source. Of particular note, they are found in high abundances at both
known aggregation sites, Kharaneh IV and Jilat 6 (Garrard and Byrd 2013; Maher
et al. 2012a; Richter et al. 2011).
At Kharaneh IV, we find marine shell in virtually all deposits (Figure 7).
Examination of the shells shows evidence for intentional modification of practically
every shell (Allcock 2009). These shells are modified by piercing, denticulations,
sawing or cutting, and ochre-staining. Microscopic use-wear traces also suggest
the shells were strung together as beads or hung or pendants, were adornments of
clothes or other objects, or even used as currency. Recent studies of marine shells
from Kharaneh IV identified to the species level indicates that Nerita sanguinolenta
(native to the Red Sea) and Mitrella scripta (native to the Mediterranean Sea)
are the most common species (Richter et al. 2011). Antalis sp., formerly known
as dentalium, is also common at Kharaneh IV cut into ring-shaped segments
of various lengths. Nerita sanguinolenta are present in small numbers from the
Early Epipaleolithic levels onwards, but increase in frequency toward the Middle
Epipaleolithic (Richter et al. 2011). In contrast, Columbella rustica and Conus
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meditteraneus are found in relatively large numbers from the Early Epipaleolithic
and decrease slightly in abundance towards the Middle Epipaleolithic.
The presence of both Mediterranean and Red Sea shells, and even some species
that occur today exclusively in the Indo-Pacific Ocean (Richter et al. 2011), at
Kharaneh IV indicates that the site participated in wide-ranging interactions
with adjacent regions. It seems evident that the Azraq Basin and Kharaneh IV,
in particular, was linked into a network of movement and material exchange
throughout the southern Levant and Arabia. The movement and exchange of
shells can, thus, be interpreted as the establishment and maintenance of social,
symbolic and economic relationships between groups that served to affirm ties
within and between communities (Richter et al. 2011). While we do not know
the exact nature of these interactions–did people move the long distances or were
shells traded down-the-line between groups that occupied overlapping territories–
were interactions friendly and festive or marked by conflict–it is clear that these sea
shells were brought to Kharaneh IV as exotic objects in extremely large numbers
as part of large-scale hunter-gatherer movements in a social landscape. Seen as
manifestations of hunter-gatherer interaction spheres, the acquisition and use of
modified marine shells as Kharaneh IV lends even further support to the interrelatedness of people and locations in a wide-reaching hunter-gatherer landscape.

Discussion: An Encompassing Hunter-Gatherer Landscape
Whether we are talking about interaction spheres in the Pre-Pottery Neolithic
(Bar-Yosef and Belfer-Cohen 1989) or Epipaleolithic, we are referring to people
trading and moving great distances; indeed, establishing and maintaining these
interactions requires movement (Asouti 2006). In the PPNA we have evidence of
large communal structures and assume that people travelled or aggregated at these
sites to build and use them (e.g., Finlayson et al. 2011). In the PPNB we have
evidence for the movement of ‘exotic’ items, such as obsidian from Anatolia and
turquoise from the southern Jordan Valley, across vast distances. At Kharaneh IV
we have evidence for the long-distance movement of people or their technological
knowledge and marine shell. Regardless of the time period, distances, or subsistence
practices of those involved, emphasis is placed on the movements of people
throughout a landscape that is created and transformed over time by those who
dwell in these spaces – not just in the sites in which we find the tell-tale items of
exchange. The people of Kharaneh IV were connected to others across a dynamic,
inhabited landscape.
When we think of mobility in a past landscape we often focus on huntergatherers and their movements from archaeologically-visible site to site. However,
examination of an unusually archaeologically-dense hunter-gatherer site and its
contents and features reminds us that Epipaleolithic landscapes were much more
encompassing than just isolated sites. It seems that if we want a clearer picture of
hunter-gatherer activities, the movements of these groups in the spaces in between
sites deserves much more attention than we have given it to-date. Perhaps our
approach instead should be that a hunter-gatherer landscape is a much more
inclusive social landscape, with communal sites, structures, elaborate networks of
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exchange and trade, and symbolic and mundane use of the spaces between sites.
Kharaneh IV is an aggregation site where people congregated from far distances
and were entangled in wide-ranging interaction spheres; the site was connected to
others across a busy landscape.

Figure 8. A map of the southern Levant showing possible (complex) networks of social and
economic interaction between occupants of Kharaneh IV and groups from various other
contemporary sites in the region, including likely connections to the north and east. The large
shaded arrows show possible connections through exchange or movements for marine shell and
the smaller dashed arrows are possible connections based on similarities in microlithic and
other technological features of the lithic assemblages.
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For at least 1000 years, Kharaneh IV was a social, economic and, probably,
a symbolic hub for many Epipaleolithic groups – a locus of Epipaleolithic
congregation and interaction (Figure 8). In many ways, it could be considered
a perfect combination of favourable environmental and ecological conditions
that provided abundant food and other resources at the right times of year,
geographically situated far from or in between bounded group territories, and
easily travelled to by groups near and far. However, occupation of Kharaneh IV
appears to halt entirely after the Middle Epipaleolithic. In fact, there are no known
Late Epipaleolithic sites in the surrounding area (Richter and Maher 2013a). There
are several possible (and probably interrelated) reasons for the abandonment of
the site around 18,500 years BP, including hunting pressures and overexploitation
of game, social pressures associated with large-group aggregation, the collapse of
long-distance trade networks, no social or symbolic need for aggregation sites, the
establishment of sedentary sites elsewhere, or changing environmental conditions
that made this locale less favourable. But, even after 18,000 years the site is still
a highly visible feature of eastern Jordan’s landscape (Harding 1959). So, while
Kharaneh IV is in fact an extremely large dot on the Epipaleolithic landscape, it
also serves to remind us of two important facts: first, that hunter-gatherer sites,
long before the so-called road to sedentism, can be large and dense and these
groups can have a long-lasting impact on their environment and, second, the
material culture record indicates that its inhabitants were involved in long-distance
exchange of items (Figure 8). Even the collection of these shells itself tells us about
extensive landscape use beyond the sites that became their final destinations.
Maher (2009) has already made an argument for similarities in the material
culture record between Epipaleolithic sites in the Levant and the Arabian Peninsula.
Given the proximity of sites in Azraq to Arabia, the nature of major landscape
features and palaeoenvironmental reconstructions here (Maher 2009), and the
possible connection through marine shells, it should come as no surprise that,
despite the absence of connections drawn on our maps of the region (which often
leave Arabia off ), Epipaleolithic groups likely moved freely between these regions.
In sum, every Epipaleolithic site may have been connected to others by a series of
tracks marking the complex movements of people.
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Abstract
On the basis of data from modern land-use studies, it is apparent that the simple
concentric zones of exploitation around a site, as proposed by Vita-Finzi and
Higgs and others, could hardly have been sufficient. Site territories based more
on concepts of plot dispersal and verticality would provide the most diverse
system of land use, and hence probably the most productive and risk-free source
of resources. As a result, site territories would be far larger than proposed and of
irregular configuration – with size and shape dictated by social, environmental,
climatic and topographical concerns, as much as available resources. Ethnographic
studies in Cyprus suggest that because of both social and ecological concerns,
land exploited for agricultural purposes was often fragmented and dispersed at
considerable distance from the farmers’ villages.
Keywords: Neolithic, Cyprus, Landuse, Survey, Site Catchment Analysis, Ethnography
“To experience a land as varied as Cyprus, I wanted to walk. To go through a
country which transforms itself valley by valley, from whose mountains the land
on one side may throw up a commotion of limestone hills, on the other spread a
corn-softened plain…To go on foot was to entrust myself to the people, a gesture
of confidence, and to approach the land as all earlier generations had known it,
returning it to its old proportions”.(Thubron, 1975:2-3)

My interest in the possible association between recent and prehistoric land use
behaviour on Cyprus developed over many years of survey on the island. From
observation in the field I began to see that patterns in the distribution of artifacts
often seemed to mirror finds from daily activities that I was seeing around me. I was
particularly struck by the distances travelled to have access to resources, whether
in travel between home villages and agricultural plots or in the procurement of
chert for use in the threshing sledge (dhoukhani) industry (Figure 1). In order to
pursue these observations I will first examine how ethnographic studies of recent
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Figure 1. Recent Dhoukhani (threshing
sledge blade) workshop. Note the
abundant chert nodules and debitage
scattered around the chair. Mouttes and
the Alambra ridge is in the background.

rural land use behaviour might be used to reconstruct past use of the landscape.
I follow this with the application of this knowledge to several examples from the
archaeological record using a modified site catchment analysis.
The ethnographic record for Cyprus introduces some nuance into consideration
of the relationship between farming communities and their hinterland. Three
factors support the validity of such an approach. There is very little evidence of
major environmental or climatic difference between Neolithic and modern Cyprus.
The limited palynological data (low percentages of arboreal and high percentages
of herbaceous pollen) from sites on Cyprus (King 1987; Renault-Miskovsky 1989)
support the view that, during the prehistoric period, the island was sparsely wooded
and open as it is today. Second, both periods exhibit a similar settlement pattern
of widely scattered small villages and workshop areas, rather than the pattern of
isolated farmsteads and large centralized towns and cities characteristic of the
Bronze Age, Classical, Roman and Byzantine times. Finally, there is a similarity
in acquisition strategies for lithic raw materials, used for threshing sledges in the
modern period (Stewart 2004, 2007).
Modern Cypriot societies have, of course, been affected by millennia of
colonisation episodes and a modern world market economy unknown to the early
prehistoric people. Nevertheless, the social behaviour (risk management) that is
characteristic of modern Cypriot land use is so beneficial that it may transcend farreaching economic and political structures, and thus provide a core of behaviour
that can plausibly be applied to the past. My research indicates that the Cypriot
peasant subsistence farmer of the 19th and early 20th centuries, while certainly
touched to some extent by the larger world’s social and economic systems, was at
heart profoundly governed by the waxing and waning of local resources and was
compelled to react accordingly. It is this behaviour that could most plausibly be
used as an analogy to explain the pattern of use of prehistoric resources.
84
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Traditional Agricultural Routines and Risk Management in
Cyprus
Research by Christodoulou (1959), Sallade (1978, 1979) and Sallade and Braun
(1982) provides detailed statistics on modern land-use patterns in Cyprus.
Christodoulou discusses land use in the Paphos Plateau’s dry-farming region
based on data from the 1940’s from the Greek-Cypriot village of Letimbou and
the Turkish-Cypriot village of Stavrokono (Christodoulou 1959:213, 216-217).
Neither village used modern irrigation techniques, but relied solely on dry farming.
Christodoulou’s research emphasizes the importance of land tenure and ownership
rights in understanding peasant land use (Christodoulou 1959:83-86). In the
Paphos Plateau region, the land is generally bare or carries xerophytic trees, such as
almonds and vines. The land still bears the marks of a subsistence economy, with
wheat cultivation and pastoralism of prime importance (Christodoulou 1959:213).
Letimbou and Stavrokono are both located on the Mamonia formation.
Christodoulou emphasizes the fragmentation of land holdings, layout of plots,
subdivision of ownership, and the dispersal of holdings. He notes that units of
cultivation are often so small that they cannot be profitably worked, and are
wasteful in terms of the time necessary for the farmer to travel from parcel to
parcel. Agricultural plots are generally of irregular shapes and sizes and bear no
relationship to the land contours. This haphazard layout of plots makes access
extremely difficult. As in other parts of the Mediterranean, this pattern of land
distribution is almost entirely the result of laws of inheritance, which require that
all children inherit equal portions of both the paternal and maternal land holdings.
In addition, trees, buildings and water rights are often owned separately from the
land on which they are situated. Adding to the confusion of fragmented and diffuse
land holdings is the problem of plot dispersal. In 1946, an average of 22.3% of the
land farmed was outside the boundaries of the village, often miles away. This came
about as the result of shortage of land, due again to the inheritance system. Farmers
who must travel great distances to their fields regularly travel to the distant village,
often staying there several days. Even within the village boundary, the field plots
are scattered and a farmer is estimated to have to travel 22.8 miles to visit each
parcel (Christodoulou 1959:86).
Sallade (1978; 1979) and particularly Sallade and Braun (1982) address
the problem of land-use patterns in terms of the social considerations of plot
fragmentation and dispersal. In her preliminary work, Sallade stresses the
contribution of social factors to the spatial organization of the agricultural areas
exploited by various farmers, noting particularly the importance of partible
inheritance. Prior to her death in 1979, she conducted her research in the villages of
Maroni, Tokhni and Zyyi, on the south-central coast of Cyprus (near the Aceramic
Neolithic site of Tenta). Here she collected information on the distribution of
natural resources, environmental conditions, agricultural practices, productivity,
and demography. For each field plot, she recorded location, size, holding in the
family, length of fallow, primary and secondary cultivation, and the ownership
and character of any buildings, trees, or water resources. In each household, she
planned to collect data on agricultural practices, animal husbandry, exploitation
of wild resources, use of community and government land, relations between the
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farmers and the relatives who owned the land, rent, taxes, mortgages, and transfers
by sale, dowry, and inheritance. With these data, she planned to develop a general
model of peasant spatial and subsistence behaviour, using both environmental and
social variables.
As in the Paphos district, these villages on the south-central coast are watered
by seasonal rivers and rainfall from November to March, which create a climate
suitable for dry- farm agriculture. Most of the area today produces cereals, fodders,
vegetables, olives and carobs. A large range of sedimentary rocks is available,
notably cherts, limestone and gypsum, for building materials and dhoukanes
(threshing sledge blades).
As in Greece and the rest of Cyprus, inheritance is partible and bilateral, causing
progressive and continuous fragmentation of land (Sallade 1982:28-32). Labour
costs do not play a major role in the location of specific crops relative to the
location of the village (Sallade 1982:36). Distances from plot to village range from
1 km to over 4 km, and holdings can include as many as 40 plots (Sallade 1982:3233). While the authors do not calculate travel time, Wagstaff and Augustson, in
their study of traditional land use on the island of Melos, Greece, do discuss the
time that farmers take to travel to the most distant part of their holdings (Wagstaff
and Augustson 1982:109-110). They note that time travelled to the most distant
holdings from the village centre ranged from less than 30 minutes to over three
hours (in some cases as much as six hours!). The highest percentage (24.8%) of
farmers reported travelling times of two hours, and almost 15% reported travelling
more than three hours. Wagstaff and Augustson also asked the farmers the distance
that they considered worth travelling to cultivate a plot of land. Again, the results
were surprising. The highest percentage (30.5%) considered a distance of greater
than three hours of travel time still profitable. Further, the survey revealed that
55% of the farmers interviewed still used or had used spitakia (small huts) for
overnight stays in their more distant fields. For the 45% of farmers who made daily
trips, despite the distances, inconvenience would be ameliorated by intangible
social benefits (Wagstaff and Augustson 1982:110).
In an ethnographic study carried out in conjunction with Simmons’ KholetriaOrtos Archaeological Project, Marks (1999) examines modern agricultural
practices and their possible relevance to the study of agro-pastoralism in the
Aceramic Neolithic. She considers so-called irrational practices and concludes, as
did Forbes (1976, 1997, 2000), Shutes (1997), Halstead and Jones (1997), that
these were in fact rational responses to economic and environmental uncertainty
(see discussion in Stewart 2006). Marks conducted her research in modern Nea
Kholetria and old Palea Kholetria (abandoned after 1974), both located about
1 km north of the Aceramic Neolithic site of Kholetria-Ortos. Using data from
both villages allowed her to compare pre- and post-1974 agricultural practices,
through interviews in the new village and survey in the abandoned old one. This
dual perspective provides information on the transition from subsistence agropastoralism to market production (Marks 1999:76-77).
Marks’ principal conclusion is that farmers alleviate risk through specific
agricultural strategies (Marks 1999:88-136). Risks of shortage or loss are usually
due to fluctuations in rainfall, pest infestation, disease, and changes in the social
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or political environment. The responses to these conditions include varying the
use of domesticated animals, the use of alternative resources, the dispersal of field
plots, storage, and, as a last resort, migration. Domestic animals are essentially
storage on the hoof. They enrich the diet, provide alternatives in times of stress,
convert otherwise unusable plants into food, and increase available income. Folds
(mandres) are usually located on waste land, where soils are poor for crops but are
sufficient for grazing, and provide construction materials (scrub, field stone and
natural outcrops and caves) for fold construction. Furthermore, animals play an
important role in crop rotation, by grazing on fallow lands, which clears weeds
and stubble and provides manure. Finally, animals provide meat, wool and dairy
products. On Cyprus, halloumi cheese is especially effective in risk management
as it has a long shelf life (6 months) and is higher than meat in fat and protein.
Land around the villages is highly diverse, including alluvium in the river
valley, different soil types in the Mamonia/Pakhna plateau, and wasteland. The
characteristics of the soil affect decisions on specific agricultural activities, as do
the size, location, and distance of plots from the village. Responses to this varied
landscape include land fragmentation, multiple cropping, and herding mobility.
As discussed above, land fragmentation is often considered an irrational aspect
of diversification but the following traditional Cypriote statement regarding land
use implies the considered use of this practice: ‘ta sparta sou skorpista kai ta paidia
sou sunaxta’ ‘your lands scattered and your children collected together’ (Marks
1999:121). A single farm consists of many dispersed plots of land, the result of
repeated fragmentation of large plots through inheritance or dowry. In 1926, 1037
parcels of land belonged to 238 people in Kholetria, but by 1982, 426 inhabitants
owned 1299 parcels (Marks 1999:121-122).
In Kholetria, residence in the village is maintained year-round, and mobility
is restricted to herding and grazing routes (Marks 1999:141-147). Grazing routes
change seasonally, in response to herd composition, ratio of cultivated to fallow
fields, and the availability of water. Grazing on fallow fields is usually restricted
to one’s own and extended family, thus signifying the importance of family ties in
gaining access to certain fields. The use of more distant fields, for specialised crops,
often leads to temporary residence in neighbouring villages. This would then
lead to reinforcement of social networks and exchange between villages (kinship,
marriage, business connections). Such social and economic relationships are great
strategies for risk reduction, but incur the costs of obligation (Minnis 1986).
It is striking that these risk-reduction strategies, and the related polycropping,
crop-dispersal and land fragmentation strategies have been maintained in Cyprus
from subsistence through to market-based economies. This suggests that the
benefits of these strategies are profound enough to survive both time and economic
change, providing support for the argument that similar practices may have existed
in the distant past.
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Archaeological Studies of Prehistoric Land Use in Cyprus
In their pioneering research Vita Finzi and Higgs (1970) used site-catchment
analysis to gain a perspective on the land use practices of early farming communities
in the southern Levant. Their analysis is based primarily on the assumption
that a human group will make use of the resources within its territory that are
economical to exploit and within reach of the available technology (Vita-Finzi
and Higgs 1970:2). Vita-Finzi’s definition of territory is typically based on the
assumption that the further an area is from the site, the less likely it was to have
been exploited, as the energy necessary for travel to the area would cancel the
energy derived from the resource. This concept was derived from von Thünen’s
central place model (Hall 1966). The critical distance beyond which returns
would not be profitable is generally set at about a 1-2 km radius from the site
(for agricultural economies), or a one-hour walking time from the site centre,
to account for variability in the topography (Vita-Finzi 1970:5-7). The territory
of a particular farming community is usually defined as a series of circular zones
around the site, with radii based on travel distance from the site. The authors
dismiss the notion that social factors would greatly affect land-use decisions, and
therefore do not consider such problems as fragmentation and dispersal of land,
as discussed above.
The archaeological conceptualization of site territories for rural agricultural
economies is based on Chisholm’s (1968) work in modern rural societies. Chisholm
suggests that areas within a 1 km radius of the site would be the most profitable
to exploit, and that at about 3 to 4 km distance the decline in energy returns
would be so great as to make further exploitation beyond this distance unprofitable
(Chisholm 1968:48). Furthermore, he stresses that distance should be measured
in travel time (e.g. one-hour walking time from the site centre). What Vita-Finzi
and Higgs failed to consider, however, and what Chisholm did recognize, is that
often large distances do exist between farmstead and plot, and that this is usually
due, of course, to fragmentation of land holdings (Chisholm 1968:45). Chisholm
notes that peasant communities make specific adjustments for distance to alleviate
the decrease in productivity and increase in labour that this entails (Chisholm
1968:54). Production might be less intensive, or products that require less labour
are substituted. As a result, Chisholm sees the 1 to 4 km radius zone as confined to
high-intensity crops, such as irrigated vegetables and citrus trees. The zone greater
than 4 km away would then contain the lower-intensity cereal crops (wheat and
barley), vines and olives (Chisholm 1968:56-58).
Despite the wealth of ethnographic evidence suggesting a fragmentation and
dispersal of landholdings, research on prehistoric land use on Cyprus has largely
depended on a site catchment analysis based on the methodology developed
by Vita Finzi. Wagstaff ’s (1978, 1979) work in the Vasilikos Valley in southcentral Cyprus, focussed on the Aceramic Neolithic site of Kalavassos Tenta,
was undertaken in conjunction with Sallade’s ethnographic studies. The initial
site catchment was set as a one-hour walking distance radius from the site. The
main goal was an assessment of land potential within this site-catchment area.
Emphasis was placed on recent fluvial history in order to account for the difference
between prehistoric and present conditions. Wagstaff then tested the validity of the
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methodology by applying the same approach to the modern villages of Tokhni and
Maroni in the immediate vicinity (Wagstaff 1978). The following year (Wagstaff
1979) the program was expanded to include an evaluation of land potential based
on land-use maps, crop yields and labour statistics. Using these data, Wagstaff was
able to calculate how many people a hectare of land could support.
In a study of the Aceramic Neolithic of Cyprus, Watkins (1981) proposed that
the economy of this period was based on hunting and gathering rather than food
production, despite the fact that the settlements were relatively large, permanent
villages. Watkins supported this hypothesis based on the characteristics of the site
territories, which he argues would have been more suited to the exploitation of
deer, herding of sheep and goats, gathering of wild plants, and fishing than to
farming. Watkins assumed that, as the population of the island must then have
been small, the inhabitants could have chosen any settlement location. Further,
as they would not have been driven by needs for defence, trade or redistribution,
resource needs (food, raw materials for tools and building, water) would have been
the major, if not the only consideration in site selection (Watkins 1981:142). Most
of the sites were situated in thin maquis forest, with little potential arable land,
in ravine areas with poor soil, or along rocky coasts. Watkins concludes that these
areas could not have supported food-producing communities, but rather indicate
subsistence based on hunting, fishing and herding (Watkins 1981:142-146). While
this hypothesis is interesting, Watkins did not develop or systematically test it,
beyond noting that of the 13 sites then assigned to the Aceramic Neolithic period,
most were situated where they could better exploit wild, rather than cultivated,
resources.
Note that all these studies are based on models that optimize resource
exploitation without taking into consideration social, ideological or other concerns
that might radically alter these interpretations of landscape use. Furthermore, as
we shall see below, site-catchment models do not take into account the diverse and
far-reaching territories dictated by risk management.

The Idalion Survey Project (ISP)
The Idalion Survey Project (ISP) conducted a limited survey in the vicinity of the
ancient city of Idalion from 1995-2002 (Stewart and Morden, in press). The study
area is located in the interior of the Mesaoria plain, some 15 km south of Nicosia.
Three geological zones characterize the topography (Gass 1960:9). Through the
centre of the area runs the Yialias River, with its alluvial flood plain comprised
of silts and sands (about 10% of the study area). On either side of the Yialias is a
sedimentary zone comprised of limestone, shale, silts, limestone and chalks (about
50% of the study area). To the south lies the plutonic zone of pillow lavas, with
associated volcanic and metamorphic rocks, in which the abundant beds of chert
are of particular interest (about 40% of the study area).
The ISP discovered or relocated five Aceramic sites and a number of potentially
early prehistoric findspots in the survey area, with diagnostic tools characteristic
of the early phases of the Neolithic period. The chipped-stone assemblages came
from several collections at each site. I have used the following sites for the modified
site catchment analysis.
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Dhali-Agridhi (Agridhi)
The site is located on a low terrace adjacent to a bend in the Yialias River, about
1 km northeast of the modern town of Dhali. This is a difficult site to interpret
because, although it was partially excavated in the 1970’s (Lehavy 1974, 1989), the
preliminary reports do not include any detailed lithic analysis. Furthermore, the
distribution of the artifacts from excavation and the associated 14C dates suggest
that the site probably contains both a Khirokitian and later Ceramic Neolithic
component. Between the excavation of the site in the early 1970’s and our survey
of the area more than 20 years later, the town of Dhali expanded dramatically.
The site area is now heavily disturbed by large-scale irrigation works supplying the
nearby citrus groves.
The small lithic assemblage recovered in our subsequent survey supports a
Khirokitian (and later) designation. As at other Khirokitian sites there are robust
blades, notched pieces and a relatively high (17% of formed tools) proportion of
groundstone tools. What is unusual, however, is the small proportion of blades in
this collection, which may be partially be due to the effects of surface collection
during the excavation and subsequently by amateur archaeologists.

Perachorio-Moutti (Moutti)
Moutti is located on the gentle eastern slope of a prominent hill some 300 m south
of the Yialias River (Figure 2). From the top of this hill, the site has commanding
views north to the river, and south towards the abundant chert sources near
Alambra. A scatter of chert tools and debitage are concentrated around a small
depression about 2 m in diameter. The lithic assemblage is dominated by excellent

Figure 2. Looking northeast to the hill of Moutti. The site is on the left slope of the formation.
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quality Lefkara translucent cherts, which are available about 3 km to the north,
near the modern village of Alambra. There is an obvious contrast between the
carefully made, retouched smaller flakes and blades, and the patinated and
weathered Lefkara opaque cherts, which have been fashioned into heavy scrapers,
retouched flakes and blades. There are a number of diagnostic pieces, including
a possible fragment of a point base, a microlithic core and bladelets, thumbnail
scraper, one lunate, and a number of double truncations more typical of earlier
Aceramic (Epi-paleolithic- PPNA?) assemblages.

Alambra-Archaies-Mouttes (Mouttes A)
Mouttes A is one of three distinct chert workshop areas located on a large, saddleshaped ridge, or cuesta (Figure 3). To the north, this ridge slopes gently down
towards a seasonal tributary of the Kalamoulia River, and to the south it drops
sharply into the deeply dissected ravines of the Pillow Lavas. Expansive views
abound on all sides. The area is an abundant source of both the translucent and
opaque Lefkara formation cherts, in outcrops, veins and nodules.
Mouttes A is located at the far northwest end of the ridge. Of the 174 chert
artifacts we recovered, 114 (66%) are Lefkara opaque and 60 (34%) translucent.
What is interesting to note here are the higher opaque to translucent proportions,
in contrast to the two other workshops on this ridge. Furthermore, this workshop
has a few crested blades, expanding flakes and naviform blades, which is also
consistent with a PPNB occupation.

Figure 3. The Alambra ridge looking northwest from Koundourka to Mouttes. Spileos is in the
midground at the left edge of the image.
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Figure 4. View from Spileos to Koundourka along the Alambra Ridge looking southeast.

Alambra-Spileos (Spileos)
Spileos is located about midway along the ridge, around a large cave some 10m
x10m in area and 2m in height. Spileos was clearly an area of lithic extraction and
tool manufacture. Of the 478 chert artifacts we recovered, 262 (55%) are of the
fine-grained translucent chert, and 216 (45%) of the opaque chert.
When looking specifically at the tools, we see two types of note: double
truncations (3) and very small (<3 cm), translucent, retouched flakes. Interestingly,
these types are also found at Moutti. In addition, there is a slightly higher proportion
of the translucent chert at this workshop, with the main outcrops found just to the
south, over the lip of the hill. If the craftsmen from Moutti were using the Alambra
source, they may have been drawn to this very spot to access their preferred chert
type.

Alambra-Koundourka (Koundourka)
Koundourka workshop is at the far southeast end of the ridge. Of the 234 chert
artifacts collected, 62 (26%) are Lefkara opaque and 172 (74%) are translucent.
Overall, there is a much higher proportion of translucent cherts than at either
Mouttes A or Spileos. The tools here (predominantly robust blades) are consistent
with a typical Khirokitian assemblage.
Each workshop (Koundourka, Spileos, and Mouttes A) is characterized by
the presence of a few diagnostic, chronologically sensitive tool types that are
mutually exclusive at each location. At Mouttes A, crested blades, expanding flakes
and naviform blades may suggest a PPNB affiliation. At Spileos, finds of very
small retouched flakes and double truncations are typical of PPNA (or earlier)
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assemblages. Finally, at Koundourka there is an assemblage of robust blades typical
of Khirokitian assemblages. While it would be impossible to prove that these were
single component workshop sites, there is little evidence that the ridge was used
extensively in later periods.

Site-catchment Analysis for the ISP
In carrying out a site-catchment analysis for the ISP I have considered increased
distance factors, but I have not considered either travel time or the irregular shape
of a true site territory, which would be especially difficult to reconstruct for the
prehistoric sites. I have analysed these territories in discrete concentric rings of
increasing 1 km radii extending out from the site centres. For each concentric
ring I calculated the number of hectares available for economic exploitation and
outlined the modern land use and geomorphology within the ISP research area
(Lapierre 1971, 1973, 1988; Stewart 2006). I have grouped the three workshop
sites.

Dhali-Agridhi
0-1 km – The site is surrounded by the flat irrigated terraces and plains of the
Yialias River, with little elevation change, from 200 to 230 m asl. Modern irrigation
permits the cultivation of a variety of crops, including citrus, olive, cereals, and
legumes.
1-2 km – The terrain varies somewhat, rising from the Yialias River through the
surrounding plains and terraces, with elevations from 200 to 250 m asl. The same
crops as above were cultivated.
2-3 km – The topography begins to vary more, with elevation ranging from 200 to
325 m asl, but with the same land uses as above.
3-4 km – We see slightly more variation in topography, with the appearance of
ravines, pillow lavas and chert outcrops, with elevations from 200 to 350 m asl.
Again, the same crops are cultivated.
4-5 km – This zone is virtually identical to the above.
As at Moutti, below, there is a great deal of variability in topography and land
use around the site, which has direct access to the Yialias River. This variability
continues as one moves away from the site.

Perachorio-Moutti
0-1 km – The terrain rises from 200 to 300 m asl. The topography and land use
consist of the Yialias River valley, associated irrigated plains and terraces, the hill
of Moutti, on which the site is located, scrub, olives, cereals, and orange groves.
The prominent hilltop location of the site affords dramatic views in all directions,
encompassing the river valley to the north and chalk and pillow lava formations
to the south.
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1-2 km – The land becomes more rugged, rising from 200 to 350 m asl, from
the Yialias valley, through gentle terraces, plateaux and ravines to the pillow lavas
and associated chert outcrops. Land use is mostly restricted to olive and cereal
cultivation.
2-3 km – The land rises from 250 to 350 m asl and is characterized by all the
above.
3-4 km – The land rises from 200 to 415 m asl and is also characterized by all the
above.
4-5 km – Again, the land rises from 200 to 400 m asl and contains all the above,
with the addition of copper-mining installations (both ancient and modern).
In contrast to the Alambra sites, below, topography, vegetation and land use are
more diverse nearest the site, this diversity diminishing as one moves away. The
aspect of the site is excellent, with a hilltop location and good views, but with easy
access to the Yialias River valley just to the north.

Alambra – Mouttes/Spileos/Koundourka
0-1 km – The land rises from 216 to 230 m asl in a series of plateaux, ravines and
small tributaries. The horseshoe-shaped cuesta, on which the sites are located, is
on the interface between the Pillow Lava and sedimentary chalk and limestone
zone, and thus a prime source of chert. The vegetation is characterised by rough
scrub, cereals and olives. Views are spectacular, from the steep drop to the south,
overlooking the rough pillow lavas, to the fields and olive groves gently sloping
away to the north.
1-2 km – The land rises from 240 to 340 m asl, with a similar topography,
vegetation and land use as above.
2-3 km – The land is even more rugged, rising from 220 to 415 m asl. As above,
it is characterized by pillow lavas, chert outcrops, plateaux, ravines, olives, rough
scrub, and cereals, with the addition of major copper-mining operations.
3-4 km – The land rises from 200 to 350 m asl and includes portions of the plain
above the Yialias River with, as above, plateaux, ravines, pillow lavas, rough scrub,
olives, and cereals.
5 km – The land rises from 200 – 600 m asl, exhibiting great diversity in topography,
vegetation and land use, including the Yialias River valley and associated irrigated
terraces, and all the above, including the grazing of sheep and cattle.
Landscape diversity increases as one moves away from this cluster of sites. These
localities have access to specific resources, notably, chert, and hold a commanding
position, with spectacular views over the surrounding countryside.
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Integrating the Ethnography into Archaeological
Interpretation
When we look at the boundaries of the modern villages in the ISP research area,
we find that they are extremely irregular. Furthermore, the official boundaries are
quite lax in that there is considerable flexibility to range further afield for resources
such as chert, fodder and grazing land but less so for high-investment resources
such as vines, orchards or arable land. We must remember, however, that because
of inheritance, plot fragmentation and dispersal patterns, many farmers would
have such plots well beyond their own village boundaries. In order to examine the
modern village boundaries, I used the 1976 1:5000 maps of Cyprus, which do not
take into account the 1974 partition of the island. The British Mandate would have
established most of these boundaries during the late 19th and early 20th centuries,
probably largely on the basis of Ottoman precedent. Although there are clear limits
to the validity of comparing the sizes of proposed territories for Aceramic Neolithic
villages and their modern counterparts, given obvious political differences, it is
interesting to note potential areas of similarity. In all the modern villages their
boundaries are not only extremely irregular, but their territories vary greatly. Those
in the ISP study area range from 52-236 km2. The large scale of territories has to
do with the fact that many of the ISP village boundaries encompass extensive areas
of pillow lavas and maquis scrub, especially around the village of Alambra, which
has by far the largest territory.
In turning to the archaeological survey, a number of similarities can be seen
in the topography surrounding all five sites. All are located either directly on
one of the major river systems (Yialias, Kalamoullia). The most benign terrain
(river terraces or gently sloping hillsides) is within the 0-1 km radius zone. In the
more distant zones, a wide variety of terrain is available, ranging from gentle river
terraces, through rolling hills and ravines, to very steep mountainous hillsides.
Similar patterns can also be detected in the land-use patterns. The distribution
of land use by hectare among the site hinterlands indicates that a wide variety of
land uses are exhibited in each zone. This suggests that a multitude of resources
and subsistence strategies would be available to each site.
Finally, similarities can also be seen in the geomorphology of each territory.
Each site is located within zones of the most complex geology in the district, near
the interface of the Troodos Pillow Lavas and the chalk and limestone sedimentary
zones. These site locations would permit easy access to a wide variety of lithic
materials, notably cherts, chalk, limestone, basalt, andesite for chipped and
groundstone artifacts. The alluvium within the drainage basins is suitable for most
crops, although the high clay content might cause low moisture permeability. The
river gravels, however, are important aquifers providing a local, year-round water
supply from wells. In sum, the majority of soils throughout the region are fertile
and capable of supporting a range of crops. On the whole, limitations to crop
growth are not a function of soil type, but rather of water availability.
The topographical, land-use, and geomorphological similarities among the
sites suggest that they were relying on similar subsistence strategies. All are located
near a major river system, within site territories with a wide range in elevation
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and terrain, from river terraces to rough, hilly ravines and steep mountains. The
arable land available is suitable for growing cereals and vegetables. The grazing
and rough grazing areas would not only provide grazing for sheep and goats, but
would also be a source for a variety of wild resources, notably horta (edible weeds),
fodder, firewood and wild herbs. Further, the range of elevations would provide
important risk avoidance factors through the variety of ecological zones, dependent
on different environmental and climatic conditions, and varying harvest periods.
Judging from the modern ethnographic studies, and looking at the size and
configuration of modern Cypriot villages, we should expect that the hinterland
exploited by the prehistoric sites would not conform to concentric zones, but
would be more irregular and far-reaching. As mentioned above, I chose the 5 km
zones merely as the most efficient way to assess modern land use and resource
availability around the sites. These zones are no doubt far too small and regular
to reflect actual prehistoric zones of land use. While I cannot predict the exact
configuration of such site territories, based on the location of modern resources,
and the fragmentary dispersal of land use for risk management, I would propose
that these prehistoric sites probably intensively exploited the areas in the immediate
vicinity, but frequently ranged much further afield for foraging, hunting, grazing,
lithic acquisition, and exchange and contact with neighbouring villages. Again,
based on ethnographic examples, there is no reason to suppose that a strong sense
of private property, or territorial control was in effect. Liberal access to common
fuel, grazing areas, and lithic sources was probably the norm, although some
particularly important resource locations may have conferred a certain status to
the nearby villages. Such a fluid attitude to territory would mean that there was no
strong sense of territorial boundaries, and we should expect that prehistoric use of
the hinterland would involve considerable overlapping, with resulting social and
economic benefits.
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Abstract
The investigation of the Neolithic in Dalmatia began in 1888 when pottery was
discovered in Tradanj cave near Šibenik. It continued with the research by Novak
on the islands of central Dalmatia. However, its study only began in earnest in
1951, when traces of a Neolithic settlement were found at Danilo, where the
remains of a culture unknown before then were discovered and given the name
Danilo culture by its first researcher, Korošec. During his campaigns in 1953
and 1955, and in a minor investigation contributed by Menđušić in 1992, the
approximate boundaries of the settlement and site were identified, together with
many circumstances concerning the site, about which several important papers
were published. Later, especially due to the work by Batović and his investigation
in Smilčić (the Zadar area) as well as that of Zdenko Brusić at Pokrovnik in 1979,
knowledge about the Neolithic in Dalmatia was expanded. In the meantime,
several other sites were discovered, which, unfortunately, were not further
investigated; however, the recovery of pottery fragments and stone tools provided
some information about the character, importance, and settlement density of the
sites. Fortunately, several years ago, Andrew Moore expressed an interest in the
Neolithic of Dalmatia and, together with Marko Menđušić and, later, Emil Podrug
and Joško Zaninović, began a new phase of research. Applying his interdisciplinary
approach, Moore’s work has enriched our knowledge about the beginnings and
development of the Neolithic in this region.
Keywords: Neolithic, Dalmatia, Croatia, Andrew M.T. Moore

Early Studies of the Neolithic of Dalmatia
The first investigation of the Neolithic of the eastern Adriatic coast and Dalmatia
took place in the late 19th century, even though the first report on the caves and
the Neolithic in the region had been made by Alberto Fortis a hundred years earlier,
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Figure 1. Map of Dalmatia with location of most important Neolithic sites, by time period.

in 1774 (Figure 1). These were only preliminary excavations, however, aimed at
collecting material culture, mostly stone tools. They are poorly documented and
of not much interest for contemporary archaeologists.
More than a century later, in 1887, the excavations in Grapčeva cave on the
island of Hvar were carried out, where 11 different cultural layers were identified
in 3.5 meter thick deposits. Unfortunately, these results were neither systematically
published nor has a concrete determination of the chronology and cultural
affiliation been made so far. However, information on the excavations conducted
by the teacher Frano Scarpa in 1888 and 1889 in Tradanj cave near Zaton raised a
great deal of interest among archaeologists from Šibenik, in the very center of the
East Adriatic coast. Most important was the fact that he published, although only
briefly, the research results in the journal of the Archaeological Museum in Split,
where he also deposited the ceramic material, among which was material dated to
the Neolithic (Scarpa 1888). Instead of continuing research into the Neolithic,
museum professionals and researchers directed their interest toward the study of
Roman and Medieval antiquities. In 1898, Queen Jelena’s sarcophagus, dating to
the 10th century, was discovered in Solin, and it provided a strong impetus for
the development of national awareness, and also stimulated research and study of
national archaeology. Since the Queen’s final resting place was located where ancient
Salona once stood, both Roman and Medieval monuments were discovered, which
caused the research of Neolithic and prehistory in general to be put aside for a
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while. The Croats, who were, as a small nation, divided territorially and politically
between the Austro-Hungarian monarchy and Italy, which held Dalmatia, took
advantage of nationalist zeal and stimulated research aimed at filling museum cases
to display to the world proof of the Croats’ glorious past and splendid civilization,
whose remains they inherited.
Minor sporadic investigations were carried out in the period when interest
in prehistory was diminished (the Vrčin Gradina near Vodnjan in Istria, the
Oporovina cave on the mountain Učka, etc.), it is worth mentioning the systematic
investigations by Grga Novak in Grapčeva cave on the island of Hvar in 1912
and periodically between the two world wars. There a layer of the Late Neolithic
culture was identified, which was named the Hvar culture, after the place of the
finds. At that time, this culture was not thoroughly investigated, but the site was
considered the most investigated site of Neolithic culture on the Eastern Adriatic
coast, particularly famous for its painted pottery.

Research After World War II
Research into prehistory and the Neolithic, in particular, began in earnest after
World War II. Immediately after the war, Novak continued and, in 1952, finished
the extensive research at Grapčeva cave, thanks to which the Late Neolithic period,
i.e. the Hvar cultural group, was finally made known in detail since the research
results were analyzed and published. The investigation covered an area of almost
600 square meters with deposits up to 3.5 m deep, including material culture from
the Late Neolithic to Iron Age. Thanks to this work, Grapčeva cave remains one
of the most completely investigated and best-documented Neolithic sites in this
region.
Beginning in 1947, Novak continued investigations carried out by Girometta
between the two world wars in a cave in Pokrivenik Bay, also on the island of Hvar,
and there unearthed finds belonging to the Hvar culture and Eneolithic period, as
well as material with previously unknown features, which were later determined to
be Middle Neolithic, i.e. the Danilo cultural group (Novak 1949).
On the nearby island of Korčula, small preliminary excavations were conducted
in Vela cave, first by Gjivoje and then by Novak, and later continued, in 1974
and 1975, by Novak and Čečuk. An approximately 2 m thick cultural layer was
discovered, with layers dating from the beginnings of the Hvar culture to the Early
Bronze Age as well as traces of Iron Age and Roman period.
In those years, the Eneolithic seemed to be in vogue, and there were
investigations carried out all along the Adriatic coast and in the hinterland on that
time period. For example, in 1951 and 1952, Novak conducted test excavations at
Jakasova cave on the island of Korčula and unearthed deposits of the Hvar culture
(but without establishing the entire stratigraphy). Bačić also carried out systematic
investigations in 1952 at the Javorika site on the island of Veliki Brijun in Istria,
where Gnirs had previously conducted investigations. He identified rich layers
dating from the Middle Neolithic to the Early Bronze Age, but the results were
unfortunately not analyzed nor published so the relationship between the Middle
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and Late Neolithic is not known. That is, it is not clear whether the layers are
clearly separated or if mixing occurred at some point.
Between 1952 and 1954, Benac systematically investigated the first open-air
Hvar culture settlement in Lisičići in Herzegovina, by the middle course of the
Neretva River. In an area of some 800 square meters, he discovered the remains of
dwellings and other buildings, as well as an abundance of ceramic material with
Hvar cultural group features. He also recovered new elements related to a special
area variant, thanks to which the Late Neolithic in this area was singled out as a
separate cultural group called the Hvar-Lisičići culture. The results were analyzed
and published (Benac 1958).
Novak continued to be very active and, in 1953, he conducted test excavations
in Rača cave on the island of Lastovo, where he identified a 1.60 m thick layer
with remains dated from the Late Neolithic to Roman period (Novak 1955).
Unfortunately, he did not continue his investigations. In the same year, he began
excavations at Markova cave on the island of Hvar, which lasted until 1975. He
identified layers of various cultures ranging from the Early Neolithic to Late
Antiquity, in deposits over 12 meters thick, making Markova cave one of the
most interesting and important sites on the Eastern Adriatic, especially since the
complete development of the Hvar cultural group was determined there. In the
cultural sequence, the Middle Neolithic is missing, as evidenced by a ca. 1m thick,
sterile layer between the Early and Late Neolithic periods; during this period the
cave was uninhabited. The results of these excavations were almost completely
published (Čečuk 1970, 1974; Novak, 1959, 1962, 1967, 1968, 1974).
Between 1954 and 1956, Benac investigated the Crvena Stijena site near
the village of Petrovići, on the border of Montenegro and Herzegovina, where
Mesolithic and Neolithic layers were discovered. What is most significant about
this site is that it was where the first Early Neolithic (i.e. Impresso culture) pottery
on the eastern Adriatic coast was discovered. This pottery was probably also
unearthed by Scarpa in Tradanj cave near Šibenik in the late 19th century, but his
report is too general and lacking in details. Subsequent discovery of Paleolithic
layers occurred at Crvena Stijena, with deposits more than 20 meters thick, which
are the largest Paleolithic deposits in the territory of the former Yugoslavia. A 1.40
m thick layer dates to the Neolithic period (Impresso and Danilo cultures) (Benac
1957). During this time, Benac continued to be very active, which is evident from
his investigations in Zelena cave near Mostar in 1955, where he identified all three
Neolithic phases as well as the Eneolithic and Early Bronze Age (Benac 1957a).
In 1955, in Smilčić near Zadar, the remains of a Neolithic settlement were
discovered during tillage. Investigations were conducted by Batović between
1956-1959 and in 1962. He identified, in an area covering 1148 square meters,
three Neolithic phases in deposits up to 3.5 m thick. This open-air site, where the
horizontal and vertical stratigraphy of three Neolithic cultures, i.e. settlements,
were clearly identified, was the first of its kind. The older phase was completely
analyzed, whereas the two other phases were only partially analyzed (Batović
1966). Batović also carried out minor investigations near Nin that resulted in the
discovery of a settlement dated to the second phase of the Early Neolithic.

104

fresh fields and pastures new

The Kvarner Bay islands were also investigated in those years, which captured
the interest of Mirosavljević. Beginning in 1955, he carried out research in Jama na
Sredi cave on the island of Cres, where he discovered the remains of cultures dating
from the Upper Paleolithic to the end of Neolithic in a deposit more than 5 meters
thick. He also excavated on the island of Lošinj, in Vela Spilja cave, unearthing
material ranging from the Middle Paleolithic to Iron Age, in more than 4 m thick
deposits. He conducted test excavations at Vorganska Peć on the island of Krk,
where he discovered material remains of the Impresso culture. Unfortunately, the
results were not analyzed completely.
The investigation of Neolithic sites in the area of the Eastern Adriatic continued
during the 1970’s and 1980’s, although with decreased intensity. Test excavations
were carried out on the Vižula Peninsula near Medulin in Istria by Bačić, resulting
in the discovery of a one-layered settlement dating from the Early Neolithic.
Novak and Čečuk conducted test excavations at Vela Spilja cave on the island of
Hvar, which revealed cultures ranging from the Hvar phase of the Neolithic until
the Middle Ages. Several investigations also took place in Bosnia and Herzegovina,
such as at Odmutnjača cave at the mouth of the Vrbnica River in the Piva River
and in the vicinity of the Bregava River in Stoc, as well as in Montenegro, such as
Spila cave on the Sv. Ilija Hill above Perast in the Bay of Kotor and in the region of
Middle Dalmatia (Spila near Nakovane on the Pelješac Peninsula, Smokovina cave
on Hvar). Research at all these sites brought Neolithic remains to light, usually in
deposits that contained layers with other prehistoric cultures.

Neolithic Sites of the Šibenik Area
The above-mentioned sites were not the only ones investigated during this period,
but these were the sites that produced the most significant results, especially in
terms of the Neolithic. We will now turn to a more in-depth discussion of those
sites in the Šibenik area, which was the area investigated by Andrew Moore during
his stay in Croatia.
We have already mentioned Scarpa and his excavations in Tradanj cave near
Zaton close to Šibenik. The 2-3 m thick deposits at the site produced a few pottery
fragments dating from the Late Neolithic and Eneolithic, and these are housed in
the Archaeological Museum in Split. In the 1970s, however, Brusić found ceramics
dating to the Early Neolithic in the backfill from these investigations, which are
now kept in the Šibenik City Museum. Thus, we may conclude that Tradanj cave
is a much more complex site than previously imagined; however, no systematic
investigations have ever been carried out there and the results from these earlier
investigations have not been sufficiently analyzed or completely published.
More than half a century passed after Scarpa’s studies before the investigation
of the Neolithic in the Šibenik area resumed. In 1951, in Danilo, 18 km east
of Šibenik, ceramic fragments were exposed in the soil during the preparation
of a vineyard. This was then reported to the Archaeological Museum in Split,
which organized test excavations conducted by Rendić-Miočević. Prof. RendićMiočević, a specialist in ancient archaeology, reported this find to Josip Korošec,
who was, at that time, the most renowned prehistoric archaeologist in Yugoslavia.
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Korošec asserted that the find belonged to a thus far unknown prehistoric culture;
he dated it to the Middle Neolithic and called it the Danilo culture after the
location of the find. Korošec then personally took charge of the site of Danilo and,
in 1953, organised and conducted systematic investigations. For two years, the
research continued and, in total, an area of 2400 square meters was investigated.
What was found were rich remains of a settlement with traces of pit houses, an
abundance of ceramic material, lithics, animal bones, and shells. The settlement
can be attributed to the Middle Neolithic, even though there were some finds
(though an insignificant amount!) that dated to the Early and Late Neolithic
periods, i.e., the Impresso and Hvar cultures. The results were relatively quickly
analyzed and published, thanks to which the first discovered Middle Neolithic
settlement was presented in detail (Korošec 1958-1959, 1964). It is worth noting
that the settlement was located amidst a wide fertile plain surrounded by hills
near a perennial spring; in other words, it was in an ideal location for a sedentary
lifestyle with farming, animal husbandry, and a hunting economy.
In 1958, Ivan Marović of the Archaeological Museum in Split conducted
small-scale investigations in the Škarin Samograd cave in Mirlovići (about 25
km east of Šibenik). He discovered deposits more than 7 m thick and identified
within them material remains ranging from the Early Neolithic to Roman period
(Batović 1966, 1986-1988). The Neolithic material was layered in the bottom two
meters. Naturally, the lowest layer belonged to Impresso culture, and the most
interesting find was pottery attributed to the monochrome phase of the Impresso
culture, which was separated by Johannes Mueller from the material kept at the
Archaeological Museum in Split (Mueller 1988, 222-223). The Danilo culture
is represented by a relatively small number of finds, which speaks in favour of a
short-lived or occasional stay of the Danilo culture people in the cave. Since the
Impresso and Danilo materials are even mixed in one part, it is possible that there
were contacts between two the cultural groups who, during this short period, lived
simultaneously in different but surely neighbouring habitats (Menđušić, 1998).
Here the Neolithic period also continues with finds of the Hvar cultural group.
In 1963, Korošec also conducted test excavations at the Krivače site in Bribir,
in a wide plain about 25 km north of Šibenik, near the rivulet Bribirčica, at the
foot of a prominent hill, where the remains of a settlement dating from the Bronze
Age to the late Middle Age are situated. He identified all three Neolithic phases,
with especially abundant material belonging to the Danilo and Hvar cultures, in a
layer nearly 3 m thick. He concluded that the settlement extended over an area of
approximately 200 x 150 meters (Korošec 1968).
In 1963 and 1964, Zdenko Brusić of the Šibenik City Museum carried out test
excavations at the Vrbica site, near a stream of the same name in Krković, nearly 2
km southwest of Krivače. He identified, in a very shallow layer (20-40 cm), traces
of a settlement dating from Early Neolithic (the Impresso culture), with remains of
dwellings 160-180 cm in diameter, along with an abundance of material, especially
pottery, concentrated mostly alongside fireplaces (Brusić 1995).
A very important Neolithic settlement was discovered in Pokrovnik in 1979,
in the same manner as the one in Danilo, that is, during preparation of the soil
for planting vines, near a perennial spring of water in a small but fertile plain.
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Pokrovnik is located at the 20 km marker of the Šibenik-Drniš road, and the
site was reported to the Šibenik City Museum by Menđušić. A test investigation
conducted by Brusić began immediately, in cooperation with the Drniš City
Museum. In seven probes deployed on different positions, two revealed layers 2.80
and 3 m deep, with Impresso and Danilo cultural features, respectively, and an
abundance of pottery, lithic artifacts and animal bones. Especially interesting was
the discovery of the stone foundations of dwellings both in the Early Neolithic and
Middle Neolithic layers (Brusić 2008).
In 1988, about 5 km southwest of Pokrovnik, along the same road and near
the St. John church in Konjevrati, at the place where the local cemetery yard was
expanded, during the digging of a pit for a new grave, ceramics with Early Neolithic,
i.e. Impresso, cultural features were discovered. A rescue excavation (by Menđušić)
commenced and continued for the next two years. A large number of ceramics,
stone artifacts and animal bones were found, and an especially valuable find was
the remains of a dwelling, a pit house with a circular ground plan, approximately
5 m in diameter, that was made by excavating clay to 25-30 cm below today’s soil
surface. A fireplace and an impression made by a wooden beam in the middle,
which undoubtedly supported the roof construction, were preserved. The find of
house daub with wattle imprints testifies to a manner of building walls – interlaced
wattle twigs plastered with mud. Along the northwestern wall, on the outside, a
large number of stone flakes was found, among which were fragments of knives,
which might mean that this was the spot where they were made (Menđušić
1998). The war prevented further investigations, which were continued to a lesser
extent and finished in 1998. On balance, it was sheer luck that the dwelling was
discovered, as it was apparently on the very edge of the settlement that was, little
by little over centuries, covered by the cemetery. The elder locals recalled that
pottery used to be unearthed on that spot, but they never, of course, saw it as
something worthy of their attention. Most likely, the settlement extended over an
area of approximately 150 x 150 m.
Almost 40 years had come to pass when, in 1992, new investigations were
organised at the Neolithic site of Danilo. This was prompted by the fact that the
old road that transected the plain and passed near the Bitunj well and across the
site investigated by Korošec in the 1950’s had to be reconstructed. Menđušić used
this as an opportunity to open two probes, each of 7 x 3 m in dimension, which
were afterwards widened, close to the road and opposite to the well, at the spot
that Korošec did not investigate (according to the cadastral map where he marked
the positions of probes). The remains of a dwelling, a pit house with a hearth, a
floor made of packed clay, and a large number of pottery fragments typical of the
Danilo culture, some stone artifacts, animal bones, and shells (Cardium sp. and
Mytilus galloprovincialis) were found. The discovery of daub with wattle imprints
as well as a layer of soot on the floor testifies as to how the dwelling was built, the
material of which it was built, and the circumstances in which it was destroyed.
The walls were made from interlaced wattle twigs plastered with mud, along with
a thatched roof, and the dwelling most likely perished in a fire. According to its
ground plan, it was circular in form and 3.5-4 m in diameter (Menđušić 1998).
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In 2001, Menđušić organized test investigations on the Krivače site in Bribir,
where Korošec had conducted small-scale preliminary probings almost forty years
earlier. This research was continued, with minor activities, over the next three
years, until 2004. There were four probes deployed on different positions: near the
stream at the distance of approximately 20 m and farther in the plain, about 100
m away from the stream. The probe closest to the water produced little in the way
of material culture, just several fragments of undecorated pottery that has been
difficult to date. It is interesting to note that they were associated with calcareous
tufa (travertine) and may have been carried to this spot by water from some other
position. In the probe that was deployed approximately 20 m from the stream,
the find of tufa at just half a meter from the soil surface came as a surprise. Only
several fragments of pottery were found, which was unexpected given Korošec’s
note on an abundance of material. Only after the tufa was cut through, and it was
approximately 15 cm thick, the cultural layer was revealed, which was almost 2 m
thick and rich in both ceramic material dating from the Middle and Late Neolithic
(predominantly the Danilo culture) and stone artifacts. The third probe, farther
in the plain, had an up to 0.80 m thick cultural layer that was also rich in remains
of the Middle and Late Neolithic. The last two probes contained remains of a
fireplace with traces of soot and burnt bones, but without firm proof that these
also indicated remains of dwellings.
The layer of tufa here is interesting since it may mean that, at a certain point
in time, there was a rainy period which, judging by the layer’s thickness and given
the pace of its growth, could have lasted for forty to fifty years, until the Bribirčica
stream flooded. This might have caused the settlement to be abandoned, and, due
to the process of calcification that occurs over a long period of time, completely
covered the settlement’s remains. If climatologists confirmed this assumption, it
could offer support to the line of thought that climate change was the reason for
the abandonment of the open-air settlements and the return to caves and caverns
during the Late Neolithic.
In the same year, Marijanović of the University of Zadar Faculty of Humanities
and Social Sciences conducted investigations at the Crno Vrilo site not far from
Zadar. This is a one-layer site with remains of a settlement dating from the Early
Neolithic, with remains of dwellings and numerous fragments of pottery vessels,
lithic material, and bones in an approximately 0.60 m thick layer. Investigations
continued in the following years (Marijanović, 2001, 2009).
Menđušić continued his investigations of the Neolithic in the Šibenik area,
and, in 2005 and 2006, after a speleologist gave him a fragment of pottery with
features of the Hvar culture, he organized research in the Oziđana Pećina cave in
the river Krka canyon, about 30 km northeast of Šibenik. In an up to 1 m thick
layer composed of bat droppings, shallow stalagmites and soot, remains of cultures
ranging from the Early Neolithic to the Middle Bronze Age were discovered.
The Neolithic is, therefore, represented with all its phases that mark this period
on the Eastern Adriatic coast – the Impresso, Danilo and Hvar cultural groups.
Investigations resulted in the discovery of a large number of pottery fragments,
animal bones, and some lithic artifacts. Especially valuable is the recovery of a
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fireplace with two children’s skeletons in its immediate vicinity, both in flexed
position and laid down on their right side. A closer analysis of the layers has shown
that, even though the sequence of cultures is uninterrupted in relation to one
another, the cave was not permanently inhabited. A conclusion may be reached
that the cave was only an occasional place of habitation, although sometimes over a
longer period of time. The analysis of material is currently underway, as well as an
analysis of samples of the children’s skeletons; the results thereof will surely prove
to be interesting (Menđušić and Marguš 2009).
Investigations of the Neolithic in Dalmatia have continued. It is worth noting
the work by Damir Kliškić of the Archaeological Museum of Split in Kopačina
cave on the island of Brač, where, among other things, he has been able to identify
rich finds belonging to the Hvar culture, as well as investigations by Emil Podrug
of the Šibenik City Museum at the Čista – Velištak site north of Šibenik, which
have been conducted at a very rich site of the Hvar cultural group in the past
several years, and his small-scale investigations carried out with Sarah McClure at
the previously mentioned Krivače site.
It is also important to note that many sites have not yet been investigated but
have been identified in field reconnaissance surveys. In the broader Šibenik area,
for instance, there are Srimska Lokva between Šibenik and Vodice (the Danilo
culture), Biranj not far from Danilo (Impresso and possibly also Danilo cultures),
the Novi pond in Podumci (lithic material attributed to the Neolithic has been
found), Kava in Pakovo Selo (Impresso culture), Mratovo near Oklaj (Danilo
culture), etc. Especially interesting is the Sv. Martin site in Mratovo, where an
abundance of material (pottery, stone artifacts, animal bones) has been collected,
though unfortunately only from the surface after tillage, without any additional
information (Menđušić and Marguš 2014).

The Role of Andrew Moore on the Study of the Neolithic in
Dalmatia
After this brief overview of the investigation of the Neolithic on the Eastern
Adriatic coast, especially in Dalmatia, with special emphasis on the Šibenik area,
I want to stress the role of Andrew M. T. Moore and his contribution to the
investigation of Neolithic in this part of Croatia.
Andrew Moore joined the investigation of the Neolithic in Dalmatia purely
by chance. After a brief sojourn in Croatia in March 2000 and a visit to the
Archaeological Museum in Split, he wished to make a visit to Danilo, the type-site
of the Middle Neolithic. On that occasion, he met the author of this paper, who
took him around Danilo and the larger area of the Šibenik surroundings, showed
him the sites of Škarin Samogred, Pokrovnik and Krivače in Bribir, acquainted him
with the history and circumstances of their investigations, and told him about the
need to continue investigations at the said sites that, in terms of scientific research,
had not been exhausted by far. The author offered Andrew Moore cooperation, i.e.
organization of joint investigations, which he accepted not long afterward, and,
thus, in 2002 the Early Farming in Dalmatia project began and continues to this
day.
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Figure 2. Location of Danilo site.

Figure 3. Danilo 2005 – Andrew M.T. Moore in trench.

Two sites were chosen for the project: Danilo and Pokrovnik, which were both
well-known to archaeologists, especially Danilo. Results of campaigns carried
out at these sites during the previous century offered plenty of optimism for the
planned project. However, to avoid too much wandering and the blind choice
of probe positions, GPR techniques were deployed at both sites. The images of
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Figure 4. Excavations at Danilo 2005.

the terrain showed the layout and density of possible finds, which enabled better
planning of research, i.e. saved time and money.
The work in Danilo carried out in 2004 and 2005 was the first to be organised
(Moore et al. 2007a); this was continued by work at Pokrovnik in 2006 (Moore
et al. 2007b). Research was conducted with probes in parts of the Neolithic
settlements that were not included in previous investigations. Simultaneous with
excavation, all unearthed material was screened and subject to flotation in order
to recover small fragments of material culture and, especially, seeds. All recovered
items were then sorted, cleaned, labeled, and photographed. Upon completion of
the campaign, the finds and samples were analyzed, with the participation of many
experts from Croatia and abroad, and the first preliminary results were quickly
obtained. Some analyses are still in progress, and all results of investigations and
analyses will ultimately be published. It is worth noting that 25 AMS dates have
been obtained thus far, which provide a solid basis for the chronological analysis
of the finds.
From the start, the project has been conceived as an international collaboration
that will combine the best assets of American and Croatian archaeologies and
include a multidisciplinary approach with the participation of experts from various
fields (archaeologists, geologists, an archaeozoologist, an archaeobotanist, and an
archaeomalacologist), who, by virtue of their scientific discipline, can contribute to
the investigation of specific research issues. In this case, the goal has been to acquire
a clearer understanding of the Neolithic of the Eastern Adriatic coast in relation to
the broader phenomenon of the expansion of the “farming package” from West Asia
into the Mediterranean, and to address the question of the prehistoric economy
in its ecological context. The project’s preparation also included the insuring of
logistical support, which was provided by the local institutions, the Šibenik City
and the Drniš City Museums, and financial backing, which was provided by the
Ministry of Culture of the Republic of Croatia, Rochester Institute of Technology,
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Figure 5. Excavations at Pokrovnik, 2006.

Figure 6. Pokrovnik 2006 – Andrew M.T. Moore in trench.

112

fresh fields and pastures new

Figure 7. Excavations at Pokrovnik 2006.

National Science Foundation, and National Geographic Society of the United
States.
Croatian archaeology has a long tradition and astonishing results, primarily
due to true devotees of archaeological science, the experts who, thanks to their
enthusiasm and sites rich in archaeological finds, have enriched many museums
and collections with remains of material culture from all periods of the past, even
though the funds for serious, long-term and systematic investigations have always
been lacking, even in the time of the former Yugoslavia. Nothing in this regard has
changed even after Croatia gained its independence, since the country was forced
to lead a defensive war and then undertake a rebuilding of the devastated land and
destroyed infrastructure. In a word, there were a lot more important things with
higher priority than archaeology. Yet, in spite of all the hardships, investigations
and, especially, the publication of results, did not abate. Moreover, this century’s
first decade was marked by a sudden upswing in archeology, mostly due to the
orientation of the Croatian government authorities towards the construction
of modern roads, which, when funds were secured for this endeavour, has led
to reconnaissance surveys and excavations. These have revealed very rich and
important sites dating from all periods, and prehistory in particular. Unfortunately,
with the completion of these highways and the recession that has gripped Croatia
as well as the world, there has been less investment in archaeology in recent years.
This is because there is less money in the budget of the Ministry of Culture, which
funds most of the projects, as well as in the coffers of local governments, from
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which a certain amount of money is set aside for museum activities that also
include research. In Croatia, there are no or very few institutions that are willing
to support or invest in this field.
Consequently, it was a fortunate circumstance that Andrew M. T. Moore arrived.
A remarkable man and accomplished archaeologist with extensive experience in
the investigation and study of the Neolithic at its source in Asia Minor, Andrew
Moore knew how to secure funding and was able to bring together many specialists
in a multidisciplinary research team to contribute to the study of the Neolithic
in Dalmatia and, more broadly, to our understanding of the expansion of the
Neolithic into Europe. This was naturally a huge development in the study of the
Neolithic in Dalmatia as well as Croatian archaeology, which, due to a chronic lack
of funds, has largely been devoid of such a team approach to investigations. These
investigations were popularized by Andrew Moore through the Croatian press or
electronic media, which gave considerable attention to the research at Danilo and
Pokrovnik, and through presentations at scientific conferences organized by the
Croatian Archaeological Society in which he participated, thus, directly acquainting
his Croatian colleagues with the new research methodology that, wherever that was
possible, has begun to be implemented.
Andrew’s Croatian colleagues (and friends!) – Marko Menđušić, Drago Marguš
and Emil Podrug, who collaborated with him on this project, are grateful to him
for a new experience that enriched their research careers, for a friendship gained,
and for the organization of their visit to the United States and the opportunity
to participate in the Annual Meeting of the Society for American Archaeology in
Saint Louis in 2010. They look forward to the results of this still-ongoing project
that will, after all analyses have been completed, conclude with the publication of
a monograph entitled Early Farming in Dalmatia.
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Abstract
High precision chronological, environmental and cultural data from local and
regional contexts need to be generated in order to address larger questions about
the timing and nature of the spread of agriculture into Europe. A long history of
research in northern Dalmatia, coupled with intensive archaeological work in the
last two decades on well-preserved archaeological deposits, is providing a regional
database to address variables in settlement location, subsistence, and technological
change. We present new data from two recently excavated Neolithic villages in
Šibenik County on the Dalmatian coast of Croatia and place them into the broader
context of Neolithic landscapes. The data indicate that subsistence practices and
a number of settlements were stable for over a millennium, despite social and
cultural transformations visible in other aspects of the archaeological record.
Keywords: Neolithic; Dalmatia; Chronology; Settlement patterns

Introduction
The eastern Adriatic coast is a typical karst landscape dominated by limestone
ridges and low mountains. Fertile soils are limited to relatively small, narrow valleys
in the subregions of Dalmatia and Istria (Croatia). The largest fertile areas with the
best conditions for farming-based economies are located in the coastal landscape of
northern Dalmatia (i.e. the area in the hinterland of modern towns of Zadar and
Šibenik; Figure 1). Consequently, it was the most densely populated part of the
Eastern Adriatic during the Neolithic, as well as subsequent periods (Batović 1979;
Marijanović 2003). The majority of known Neolithic sites in northern Dalmatia
are open-air villages, while cave sites dominate in other subregions of the Eastern
Adriatic.
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Figure 1. Location of sites mentioned in the text.

Neolithic sites on the northern Dalmatian coast of Croatia provide a key window
into the transition to agriculture and establishment of agrarian lifeways along the
Adriatic. By extension, they have the ability to inform on larger-scale ecological
and cultural processes for the spread of farming throughout Europe. These farming
societies (6000-4000 cal BC) are characterized by agro-pastoralists living in
dispersed villages and utilizing natural caves and rock shelters. The establishment
of farming in this region shepherded in a new chapter of human history, and
the economic, ecological, and social impacts on subsequent generations are both
visible on – and intrinsic to – the modern landscape.
Systematic research on Neolithic farming villages in northern Dalmatia began
in 1950’s with pioneer excavations at the sites of Danilo – Bitinj and Smilčić.
During the following decades sporadic excavations were conducted at a few more
Neolithic village sites (Krivače, Pokrovnik, Vrbica, Konjevrate) and focused mostly
on recovering and interpreting material culture of the first farming communities
(Brusić 1995, 2008; Korošec and Korošec 1974; Menđušic 1998). The first
attempt at a more comprehensive and ecologically oriented approach to studying
a Neolithic village was the test excavations at the site of Tinj in 1984 (Chapman et
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al. 1996). Large-scale interdisciplinary projects only became common in the 2000s
with research designs that incorporated the study of the material culture with
radiocarbon dating and an emphasis on economic strategies and environmental
impacts of the Neolithic communities in this area. Marijanović (2009) began
research at Crno Vrilo in 2001 (see below), while the “Early Farming in Dalmatia
Project” directed by Moore and Menđušić conducted new excavations at the
previously known sites of Danilo – Bitinj (2004-2005) and Pokrovnik (2006). The
purpose of that project was to collect data on the economy and environment during
the period, produce a suite of AMS radiocarbon dates to assess the chronology
of the sites analyzed, and begin to understand the cultural and environmental
contexts of early farming societies. Specifically, it was designed to “illuminate the
nature of the initial farming economy and the impact of its arrival” (Legge and
Moore 2011, 176) in order to understand larger processes of the spread of farming
to Europe (Moore et al. 2007a, b).
Excavations at the farming villages of Pokrovnik and Danilo – Bitinj provided
evidence of many aspects of life during this period. Architectural remains of house
floors, retention walls, pits, and hearths document the longevity of investment in
the built environment (Moore et al. 2007a, b), while botanical and faunal remains,
stone tools and pottery provide insights into daily human life (Legge and Moore
2011; McClure et al. 2014; Teoh et al. 2014; Zavodny et al. 2014). Comprehensive
analyses of the materials from Danilo – Bitinj and Pokrovnik are still ongoing,
although some results from specific analyses have been published (Legge and Moore
2011; McClure et al. 2014; Moore et al. 2007a, b; Teoh et al. 2014; Zavodny et
al. 2014). The Early Farming in Dalmatia Project also helped establish subsequent
research, specifically “Neolithic Landscapes of Central Dalmatia: Archaeological
Survey, Excavation, and Spatial Analysis” directed by Podrug, Solter, and McClure
and funded by the National Geographic Society (NGS#9146-12). This project
sought to focus on spatial variation in early farming societies in Dalmatia, taking
the first steps in identifying patterns of land use by Neolithic farmers. Through
survey, excavation and creating a Geographic Information System (GIS) database
for the region, this ongoing work incorporates spatial and environmental data
with survey and excavation results. The combination of these research projects
have significantly increased our understanding of the timing and tempo of early
farming in the Šibenik region (McClure et al. 2014) and are providing insights
into local economies and the ecological underpinnings of the spread of agriculture.
It is, however, a work in progress. In the following, we present the chronology
and stratigraphy from new excavations at Rašinovac and Krivače and then discuss
current evidence for other Neolithic villages in northern Dalmatia. Despite
differences in the quality or quantity of datasets, interesting patterns of settlement
and land use among Dalmatia’s earliest farmers are emerging.
Ždrapanj – Rašinovac. During field survey of the Piramatovci valley, Impressed
Ware pottery was collected on the surface that indicated the existence of a
previously unknown Early Neolithic site (Figure 1). This is the second Impressed
Ware culture village discovered in the Piramatovci valley, and is located at the
opposite end of the valley from Vrbica that was excavated in 1970s (see below).
Rašinovac is located between villages of Piramatovci and Ždrapanj, at the eastern
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Figure 3. Settlement chronologies for Neolithic villages in northern Dalmatia based on available
radiocarbon dates and pottery typology. (Smilčić – SM; Pokrovnik – PK; Vrbica – VRB; Nin –
NIN; Tinj -TI; Rašinovac – RAS; Crno Vrilo – CV; Konjevrate – KON; Danilo – Bitinj – DA;
Krivače – KRI; Velištak – CMV).

edge of the valley, on the slope of the limestone ridge above the stream Mokrice.
Above the site is a natural water spring, marked by the historic well Rašinovac.
Excavation of a 2m x 2m test trench was conducted to assess the depth of cultural
deposits and the state of preservation, and to collect samples for AMS radiocarbon
dating (Podrug et al. 2013a). This unit (Sonda 1) was opened in the middle of the
land parcel and despite ongoing agricultural activities (olive grove), the deposit
was undisturbed and the stratigraphy proved to be straightforward (Figure 2).
The geological base (subsoil, SJ 8) was 80-95cm below surface and consisted of
a watertight layer of hard light brownish clay, with many compactly rendered
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Site;
Sample #

Trench/
Level

Material

Laboratory #

14

C BP

2σ cal BC

Reference

Čista Mala- Velištak
CMV-5

SF_U15/SJ35

Ovis aries (sheep)
>30kDa gelatin

PSU-5289/
UCIAMS-116201

5935 ± 20

4875-4870 (0.2%)
4850-4725 (95.2%)

McClure et al. 2014

Čista Mala-Velištak
CMV-2

F/74-1

Bos taurus (cow)
>30kDa gelatin

PSU-5288/
UCIAMS-116200

6045 ± 25

5020-4845

McClure et al. 2014

Čista Mala-Velištak
CMV-38

A/23-1

Ovicaprid
>30kDa gelatin

PSU-3701/
UCIAMS- 78155

5975 ± 15

4935-4920 (2.7%)
4915-4795 (92.7%)

Podrug 2011

Čista Mala- Velištak
CMV-28

A/3

Ovicaprid
>30kDa gelatin

PSU-3702/
UCIAMS- 78156

5920 ± 15

4840-4725

Podrug 2011

Čista Mala- Velištak
CMV-12

A/SJ3

Homo sapiens
>30kDa gelatin

PSU-5616/
UCIAMS-127398

5945 ± 20

4900-4860 (8.7%)
4855-4765 (84.7%)
4760-4740 (2%)

McClure et al. 2014

Čista Mala- Velištak
CMV-3

F/73-1

Bos taurus (cow)

PSU-5563/ 5564/
UCIAMS-125829/
125830

5903 ± 11

4800-4720

McClure et al. 2014

Crno Vrilo

A/I/
Zdravica

animal bones

Z-3398

6400 ± 110

5609-5077

Marijanovic
2009:111

Crno Vrilo

A/IA/
Zdravica

bone collagen

Beta-222406

7560 ± 120

6651-6107

Marijanovic
2009:113

Crno Vrilo

A/IA/
Zdravica

bone collagen

Poz-18395

6900 ± 40

5881-5716

Marijanovic
2009:114

Crno Vrilo

A/IA/1

bone collagen

Beta-222405

6500 ± 60

5607-5338

Marijanovic
2009:112

Crno Vrilo

A/IA/1

bone collagen

Poz-18395

6925 ± 35

5886-5731

Marijanovic
2009:114

Crno Vrilo

B/IX/1

animal bones

Z-3399

7560 ± 120

6651-6107

Marijanovic
2009:111

Danilo- Bitinj

A/14

Triticum monococcum (einkorn)
charred grain

OxA-17196

6212 ± 35

5300-5190 (34.4%)
5185-5055
(61%)

McClure et al.
2014

Danilo- Bitinj

A/17

Ovis musimon
(sheep) right
calcaneum

OxA-14449

6284 ± 40

5365-5205 (94.2%)
5160-5150 (0.3%)
5145-5135 (0.3%)
5095-5080 (0.7%)

Moore et al 2007a

Danilo- Bitinj

A/31

Triticum dicoccum
(emmer) charred
grain

OxA-15764

6226 ± 37

5305-5195
(50%)
5180-5060 (45.4%)

Moore et al 2007a

Danilo- Bitinj

A/36

Triticum monococcum (einkorn)
charred grain

OxA-17197

6121 ± 37

5210-4955

McClure et al.
2014

Danilo- Bitinj
DA-6

A/42;

Ovis aries (sheep)
>30kDa gelatin

PSU-5290/
UCIAMS-116202

6155 ± 25

5215-5025

McClure et al.
2014

Danilo- Bitinj

A/46

Triticum dicoccum
(emmer) charred
grain

OxA-15681

6180 ± 34

5225-5020

Moore et al 2007a

Danilo- Bitinj

B/6

Rosa sp. (wild
rose) charred
seed

OxA-17329

6204 ± 38

5295-5050

McClure et al.
2014

Danilo- Bitinj

B/21

Triticum monococcum (einkorn)
charred grain

OxA-15680

5987 ± 35

4985-4785

Legge and Moore
2011

Table 1. Conventional and AMS radiocarbon dates from open-air village sites in northern Dalmatia (calibrated
with OxCal v4.2.3 Bronk Ramsey (2013); r:5 IntCAl13 atmospheric curve (Reimer et al. 2013)).
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Site;
Sample #

Trench/
Level

Material

Laboratory #

14

C BP

2σ cal BC

Reference

Danilo- Bitinj

B/24

Rosa sp. (wild
rose) charred
seed

OxA-17198

6093 ± 36

5210-5145 (10.2%)
5140-5095 (2.7%)
5085-4905
(82%)
4865-4855 (0.5%)

Moore et al 2007a

Danilo- Bitinj

B/24

Rosa sp. (wild
rose) charred
seed

OxA-17199

6103 ± 37

5210-5090 (21.9%)
5085-4935 (73.5%)

McClure et al.
2014

Danilo- Bitinj

C/7

Rosa sp. (wild
rose) charred
seed

OxA-17200

6161 ± 36

5215-5005

McClure et al.
2014

Danilo- Bitinj

C/15

Rosa sp. (wild
rose) charred
seed

OxA-17224

6083 ± 35

5210-5165 (5.6%)
5080-4895 (88.1%)
4870-4850 (1.8%)

McClure et al.
2014

Danilo- Bitinj

E/5

Triticum monococcum (einkorn)
charred grain

OxA-17126

6237 ± 37

5310-5200 (63.2%)
5180-5065 (32.2%)

McClure et al.
2014

Danilo- Bitinj

E/14

Triticum monococcum (einkorn)
charred grain

OxA-15765

6245 ± 39

5315-5200 (70.1%)
5175-5070
(25.3%)

Moore et al 2007a

Konjevrate
KON-2

Ovis aries (sheep)
>30kDa gelatin

PSU-5291/
UCIAMS-116203

6655 ± 25

5630-5535

McClure et al.
2014

Konjevrate
KON-4

Ovis aries (sheep)
>30kDa gelatin

PSU-5557/
UCIAMS-119838

6175 ± 30

5220-5035

McClure et al.
2014

Krivače
KRI-2

III/A2

Sus scrofa (pig)
>30kDa gelatin

PSU-5558/
UCIAMS-119839

6115 ± 30

5210-5145 (19.5%)
5140-5090 (6.2%)
5085-4945 (69.7%)

McClure et al.
2014

Krivače
KRI-3

III/A1

Bos taurus (cow)
>30kDa gelatin

PSU-5292/
UCIAMS-116204

6300 ± 25

5320-5220

McClure et al.
2014

Krivače
KRI-6

1/SJ22

Homo sapiens
>30kDa gelatin

PSU-5613/
UCIAMS-127395

6270 ± 20

5305-5215

McClure et al.
2014

Krivače
KRI-7

1/SJ24

Homo sapiens
>30kDa gelatin

PSU-5614/
UCIAMS-127396

6285 ± 20

5310-5220

McClure et al.
2014

Krivače
KRI-8

1/SJ20

Homo sapiens
>30kDa gelatin

PSU-5615/
UCIAMS-127397

6290 ± 20

5315-5220

McClure et al.
2014

Pokrovnik

A/8

Triticum monococcum (einkorn)
charred grain

OxA-17195

6626 ± 39

5625-5490

McClure et al.
2014

Pokrovnik

A/33

Triticum dicoccum
(emmer) charred
grain

OxA-17328

6810 ± 40

5755-5630

McClure et al.
2014

Pokrovnik

C/7

Triticum dicoccum
(emmer) charred
grain

OxA-17124

6197 ± 39

5295-5240 (7.9%)
5235-5040 (87.5%)

McClure et al.
2014

Pokrovnik

C/23

Triticum dicoccum
(emmer) charred
grain

OxA-17125

6568 ± 36

5615-5585 (9.1%)
5570-5475 (86.3%)

McClure et al.
2014

Pokrovnik

D/3

Triticum dicoccum
(emmer) charred
grain

OxA-17223

6170 ± 35

5220-5015

Legge and Moore
2011

Pokrovnik
PK-44

D/9

Ovis aries (sheep)
>30kDa gelatin

PSU-4960/
UCIAMS-106477

6280 ± 20

5310-5215

McClure et al.
2014

Pokrovnik
PK-39

D/10

Bos taurus (cow)
>30kDa gelatin

PSU-5294/
UCIAMS-116206

6190 ± 25

5220-5055

McClure et al.
2014

Pokrovnik

D/11

Triticum dicoccum
(emmer) charred
grain

OxA-17193

6625 ± 36

5625-5490

McClure et al.
2014
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Site;
Sample #

Trench/
Level

Material

Laboratory #

14

C BP

2σ cal BC

Reference

Pokrovnik
PK-45

D/11

Ovis aries (sheep)
>30kDa gelatin

PSU-4961/
UCIAMS-106478

6840 ± 25

5765-5660

McClure et al.
2014

Pokrovnik

D/21

Triticum monococcum (einkorn)
charred grain

OxA-17194

6999 ± 37

5985-5785

Legge and Moore
2011

Pokrovnik
PK-7

D/22

Bos taurus (cow)
>30kDa gelatin

PSU-5293/
UCIAMS-116205

7090 ± 25

6025-5965
(56.3%)
5960-5905 (39.1%)

McClure et al.
2014

Pokrovnik
PK-15

D/23

Ovis aries (sheep)

PSU-5556/
UCIAMS-119837

6975 ± 30

5980-5945 (8.3%)
5920-5760 (87.1%)

McClure et al.
2014

Rašinovac
RAS-1

1/SJ3

Bos taurus (cow)
>30kDa gelatin

PSU-5612/
UCIAMS-127394

7060 ± 25

6005-5895

McClure et al.
2014

Tinj
Tinj 1

Trench A/
Pit 1

charcoal

GrN-15236

6980
±160

6211-5619

Chapman et al.
1996

Tinj
Tinj 2

Trench A/
Pit 2

charcoal

GrN-15237

6670
±260

6081-5046

Chapman et al.
1996

Tinj
Tinj 3

Trench A/
Pit 2

charcoal

GrN-15238

6280
±210

5624-4746

Chapman et al.
1996

stones. Above the subsoil, and before the foundation of the settlement, another
sterile layer had been deposited. This was a compact sandy-clayish light brownishreddish layer (SJ 4). Above SJ 4 there was a cultural layer (SJ 3) of dark brownish
hues, with a stone inclusions and occasional yellowish and reddish daub stains.
Thickness of the cultural layer SJ 3 varied between 30 and 40cm, and contained
a large amount of Impressed Ware pottery, flint tools and animal bones. The only
and most recent feature in the unit is a pit (SJ 7) that was dug in from the top of
the cultural layer SJ 3. The pit was only partly explored since it continues outside
the boundaries of the unit, towards the east and south. The explored part of the pit
SJ 7 (north-south diameter 1.5m; east-west diameter 0.75m) suggests that it was a
round or oval shape, with almost vertical walls and a flat bottom. The pit is 55cm
deep, so its lower part was partly dug in the sterile layer of SJ 4. It was filled with
a uniform sediment of brownish hues (SJ 2), slightly darker near the bottom given
somewhat more dense charcoal inclusions (SJ 6). A recent humus level, 20-30cm
thick, was above SJ’s 2 and 3.
Radiocarbon analyses of a cattle bone from the cultural layer SJ 3 provided a
date of 6,001-5,895 cal BC, placing Rašinovac among the earliest dated Neolithic
open-air settlements on the Eastern Adriatic coast (Figure 3; Table 1). Artifacts and
the faunal assemblage are currently under analysis, but initial impressions are that
the assemblages are comparable to other Early Neolithic sites in the region.
Bribir – Krivače is situated on the SE edge of the Bribir-Ostrovica valley, along
the stream of Bribirčica (Bribišnica) and at the foot of the famous prehistoric –
Roman – medieval site of Bribirska Glavica (Figure 1). It was discovered in 1963
and typical Danilo and Hvar style pottery was collected, as well as some Impressed
Ware pottery sherds, through surface survey and limited test excavations (Korošec
and Korošec 1974; Podrug 2013). From 2001-2004, systematic excavations were
conducted and three units were excavated, however the results of those interventions
have not yet been published and little was known about the stratigraphy of the site.
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As part of the Neolithic Landscapes of Central Dalmatia project, we excavated
a new 2m x 2m test pit in 2013 (Podrug et al. 2013b). A compact, hardened
geological base layer (subsoil, SJ 23) was at 1.35-1.55m below surface (Figure
4). Four features of hardened clay, most probably segments of house floors, were
uncovered and likely represent two separate floors that were bisected into segments
by later ditches. In the eastern half of the unit the floor segment extends out of
the unit in three profiles, and consists of levels SJ 20/31, SJ 24/30 and SJ 25.
This floor was made of a 15-20cm thick layer of light-brownish clay (segments
SJ 30 and SJ 31); its upper 5-10cm was burnt and became dark-red (SJ 20, SJ 24
and SJ 25). Only a small segment of the second floor was revealed (SJ 22) and it
protruded from the western profile in 105cm length but barely 10cm in width.
This floor was 10cm thick on average and it was completely burnt. Both floors
contained embedded isolated human bones (femur in SJ 24, tibia in SJ 22) that
yielded radiocarbon dates of ca. 5315-5215 cal BC (Table 1; Figure 3).
The floors were transected by a linear ditch (SJ 28) and by an irregular system
of ditches and pits in the subsoil (SJ 32). This context was then gradually topped
by 45-75cm of cultural sediments in the vertical stratigraphy. No further clearly

SJ 1

SJ 2

SJ 5

SJ 3
SJ 4

SJ 7
10
SJ 8 11

SJ 12
SJ 24

SJ 20

SJ 30

SJ 31 SJ 32

SJ 23
0

Figure 4. Stratigraphy at Krivače, Sonda 1.
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delineated features were recorded, but several dark layers with a large amount of
burnt soil were deposited in horizons the eastern half of the unit, and somewhat
lighter layers in the western half. The upper levels of some of the layers were
slanted and resembled shallow piles, whereas some of the levels in the southern half
of the unit were shallow, irregular pit features. The pits’ fills regularly contained
dark sediments with many traces of charcoal and ash.
The stratigraphy was complex, especially for a small 2m x 2m unit. Based on
our observations, we currently think that after the above mentioned house floors
stopped functioning, no other houses were built in this section and the majority
of subsequent cultural levels actually represent mixed and possibly dislocated
sediments due to continual clearances of the area. Only the upper portion of the
cultural layers (10-35cm thick SJ 4) was a clearly undisturbed level of the unit.
Therefore, SJ 4 is the most recent cultural level after which this section of the
Krivače settlement was abandoned.
After the abandonment of this part of the village, sterile layers were deposited
over the cultural material. Particularly illustrative is SJ 2, which consists of a 2040cm thick light-brownish layer with a partly loose structure, and partly compact
sub-layers of spongy-hollow, calcareous tufa. This level indicates that the Bribirčica
stream continuously flooded this part of the valley for a long period, resulting in
the partial calcification of fine-grained sandy sediment above the cultural layers.
Finally, a 40cm level of recent humus was above level SJ 2.
We recovered a large amount of Middle Neolithic Danilo pottery from all of
the cultural layers, as well as stone, flint, obsidian and bone tools, and animal
bones, seashells and seeds. So far we obtained 5 radiocarbon dates (3 on human
bones, 2 on animal bones; Table 1; Figure 3) that dated the vertical sequence of
the stratigraphy to c. 5310-5050 cal BC, representing the period of the classical
Danilo culture.
The 2013 test excavation therefore showed that this part of the village, placed
near the confluence of the Bribirčica and Srčanac streams, was occupied only
during the Danilo culture. Artifacts from the 2001-2004 excavations housed
in the Šibenik City Museum also are classical Danilo in nature. However, since
Impressed and early Hvar wares are known from the 1963 survey and excavation,
we suspect that earlier and later occupations of the site were elsewhere in the valley
and the exact locations remain unknown. It is clear that there is also a horizontal
stratigraphy present at Krivače, with specific Neolithic phases and subphases
present in different micro-locations of this site.
These two Neolithic sites are presenting new opportunities to gain insights
into early farming communities in northern Dalmatia. Although analysis of
materials is ongoing, the AMS chronology provides a framework to compare
cultural developments with other excavated Neolithic sites on the landscape. In the
following, we discuss the current evidence for Neolithic villages and highlight the
stable nature of subsistence agriculture in the region during periods of technological
and social change.
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Villages on the Landscape
Known Neolithic villages share common features regarding their location: they are
located near wells and natural springs and usually with easy access to the edges of
valleys. We briefly summarize published data on the Neolithic villages in northern
Dalmatia: Nin, Tinj, Konjevrate, Danilo – Bitinj, Pokrovnik, Vrbica, Crno Vrilo,
Smilčić, and Čista Mala-Velištak. By placing Rašinovac and Krivače into a broader
settlement and chronological framework, we hope to get a better understanding of
Neolithic subsistence practices, land use, and settlement continuity in the region
and identify areas for future research.
The Ravni Kotari is a peninsula in northern Dalmatia surrounding the modern
city of Zadar (Figure 1). The coastal plain is at its broadest here, and historically
this area has been home to some of the highest agricultural production in the
region. Not surprisingly, the fertile soils were attractive to early farmers and a
number of Neolithic sites are known and have been excavated.
Nin is an Early Neolithic village on the bay of the modern town of Nin,
excavated in 1961 (Batović 1965). A total of 46m2 was uncovered and yielded a
cultural layer with large amount of Impressed Ware pottery and other artifacts,
but no intact architecture. The majority of the settlement was probably destroyed
by a more recent salt-farm. Of the few bones collected from the site (n=394), the
majority were domesticates with only a small percentage (6%) from wild animals
(Table 2; Figure 5). Of the domesticates, sheep and goat dominated the assemblage,
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Figure 5. Relative percentage of domestic animal species at Neolithic villages in northern
Dalmatia. (Chapman et al. 1996; Legge and Moore 2011; Radović 2009; Schwartz 1988).
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Smilčić was discovered in 1955 and Batović excavated this site from 1956-59
and again in 1962 (Batović 1966, 1979). The village is estimated to have been ca.
1.5-2ha in size and 1148 m2 were excavated. It is located near a water spring in a
fertile valley. The remains indicate that it was occupied during the Early, Middle,
and the initial phases of the Late Neolithic, and cultural deposits reached 3.3m in
depth in some areas. Large quantities of artifacts were unearthed and the remnants
of possible houses were highly disturbed. Batović suggests that the houses were oval
Species

Nin (1)

Crno Vrilo (2)

Pokrovnik (3)

38

125

0

8

121

352

293

7

45

3

300

3399

2089

1354

14

140

6

31

0

0

0

3

16

1

16

0

0

0

13

16

1

10

6

12

20

Canis familiaris
Dog

8

11

0

5

1

5

12

Cervus elaphus
Red deer

13

12

1

1

13

14

7

Capreolus capreolus
Roe deer

4

5

1

21

0

present

0

Vulpes vulpes
Red fox

0

1

0

0

2

2

2

Lepus sp.
Hare

1

2

0

0

1

36

24

Equus caballus
Wild horse

0

0

0

2

0

0

0

Felis sylvestris
Wild cat

0

0

0

0

0

4

0

Canis lupus
Wolf

0

0

0

0

0

1

0

Erinaceus sp.
Hedgehog

0

0

0

0

0

1

2

Meles meles
Badger

0

0

0

0

0

4

1

Martes sp.
Marten

0

0

0

0

0

5

2

Fish

1

0

0

0

0

0

0

Bird

0

0

0

0

100

0

0

102

373

13

394

3643

2525

1717

Bos sp.
Cattle
Ovis/Capra
Sheep/goat
Ovis aries
Sheep
Capra hircus
Goat
Sus sp.
Pig

Total NISP

Smilčić EN (1)

Smilčić MN (1)

Smilčić LN (1)

Danilo Bitinj (3)

Table 2. Animal remains from Neolithic villages in northern Dalmatia, based on published values. A (above).
All osteological remains; B (next page). Bird remains from Crno Vrilo (based on data in Malez 2009). Data
taken from (1) Schwartz 1988 (with all cattle and pigs reclassified as Bos sp. and Sus sp. respectively);
(2) Radovic 2009 and Malez 2009 (only NISP identified to species); (3) Legge and Moore 2011 (NISP
approximated based on reported relative % values of total NISP, no distinction between Early and Middle
Neolithic levels at Pokrovnik possible). Tinj is not included since only relative % of domesticates were reported
and NISP data was not available (Chapman et al. 1996).
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Species

NISP

Habitat

Ardea cinerea
Grey heron

2

Partially migratory; aquatic

Ciconia nigra
Black stork

5

Migratory; aquatic

Anser fabalis
Bean goose

7

Migratory; aquatic

Anser sp.
Goose

2

Anas platyrhynchos
Mallard

10

Wetland

Anas penelope
Eurasian wigeon

9

Open wetland

Anas querquedula
Garganey

1

Migratory; wetland

Anas acuta
Northern pintail

3

Migratory; wetland

Anas clypeata
Northern shoveler

4

Migratory; open wetland

Anas sp.
Duck

9

Aythya fuligula
Tufted duck

2

Aquatic

Bucephala clangula
Common goldeneye

4

Migratory; aquatic

Accipiter gentilis
Northern goshawk

2

Forest

Tetrao tetrix
Black grouse

1

Woodland

Phasianus colchicus
Common pheasant

2

Woodland

Alectoris graeca
Rock partridge

3

Open low scrub

Fulica atra
Eurasian coot

5

Migratory; wetland

Grus grus
Eurasian crane

6

Migratory; woodland; wetland

Otis tarda
Great bustard

12

Open grassland; cultivated land

Tetrax tetrax
Little bustard

1

Open grassland; cultivated land

Vanellus vanellus
Northern lapwing

1

Cultivated land; wetland; aquatic

Larus cacchinans
Caspian gull

3

Aquatic; open grassland

Strix aluco
Tawny owl

1

Woodland

Corvus corone
Carrion crow

4

Terrestrial, aquatic

Corvus frugilegus
Rook

1

Terrestrial

Total

128

100

fresh fields and pastures new

Table 2B. Number of
identified specimens (NISP)
of bird bones at Crno Vrilo
(Malez 2009).

or circular and aboveground (Batović 1979). Several human burials and a dozen
isolated human skulls were found in different phases of the village and in different
parts of the excavated area.
The most unusual element of the site layout was a complex of three large
semicircular and concentrically parallel ditches from different Neolithic phases
that encircled the village. The ditches were dug into the subsoil and spaced 1850m apart and appear to represent distinct construction events. The inner ditch
was 5.5m wide by 1.5m deep and was filled with Impressed Ware Neolithic finds,
while the outer two ditches (4m wide by up to 2.5m deep) contained mostly
Danilo and Hvar period artifacts.
Botanical remains were not recorded for the site, but faunal remains indicate a
reliance on domesticates (cattle, sheep, goats) throughout the Neolithic with small
numbers of wild terrestrial fauna (e.g., fox, hare) also represented (Schwartz 1988;
Table 2; Figure 5). Marine or aquatic resources are also common, although, like
many Neolithic villages, fish are not well represented and only one unidentified
vertebra is reported. In contrast, a wide variety of species were found in a relatively
small sample of mollusk remains (Table 3), in particular marine bottom-dwelling
species usually found in mud or sand, indicating a tie to local wetlands.
Tinj – Podlivade was discovered in the late 1970s and excavated by an EnglishYugoslav team in 1984 (Chapman et al. 1996). The site is located on a gentle
slope in a valley near a water source (Figure 1). The primary objectives of the
excavation were to establish a dated stratigraphic sequence, recover biological data
to reconstruct the subsistence base, and define the environmental conditions in
and around the site before, during, and after occupation. Two trenches (A and B)
were excavated and 75cm of cultural deposits, cobbled surfaces, and 4 pits (three
in Trench A, one in Trench B) were uncovered. Charcoal samples from watersieved deposits were radiocarbon dated (Table 1; Figure 3). Although these dates
suffer from potential issues of the old wood effect (e.g., Whittle 1990; Zilhão
2001) and are not precise by modern standards, they fall roughly into the same
period of the Early Neolithic as other sites in the region. The material culture from
this site further places it in the Early Neolithic, most clearly represented by the
quantity of Impressed Ware pottery. This pottery assemblage includes over 6000
decorated sherds from dishes, bowls, and necked forms typical of the Impressed
Ware pottery phase and includes 12% Cardial decoration (Chapman et al. 1996).
Typical lithic artifacts of flint, chert, and quartzite found on site attest to the
onsite manufacture, use and discard of stone tools (Chapman et al. 1996). Faunal
remains consist largely of sheep and goats with only a few cattle, pig, and dog
represented (Table 2; Figure 5). Some wild animals, such as red deer, roe deer,
and badger, as well as some birds were also recorded, although precise numbers of
specimens were not published. Similar to Smilčić, fish remains are rare from Tinj,
but mollusks are well-represented (Table 3), particularly marine sandy-bottomed
species. The botanical evidence for farming includes carbonized plant remains
of barley, emmer, oat and einkorn, and possibly also the wild Triticum boeticum
(Huntley 1996; Table 4). Furthermore, weed seeds were uncovered from plants
that are still available today and are characteristic of disturbed areas in this region
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X

X

X

X

X

Buccinulum corneum/ Euthria cornea
Spindle euthria

X

Callista chione
Smooth clam

X

Cerastoderma edule/ Cardium edule
Common cockle
Cerastoderma glaucum
Lagoon cockle

X
X

X

Cerithium vulgatum
Horn shell
Chama gryphoides
Jewel box

X
X

X

X

Chlamys glabra
Bald scallop

X

Chlamys opercularis
Scallop

X

Chlamys varia
Variegated scallop

X

Dosinia exoleta
Rayed artemis

X

X

Euthria cornea
Terrestrial horn welk

X

Galeodea echinophora
Mediterranean spiny bonnet

X
X

Gibbula adriatica
Adriatic sea snail

X

Gibbula magus
Great top shell

X

Gibbula sp
Sea snail

X

Haliotis tuberculata
Green ormer

X

fresh fields and pastures new

Tinj (4)

X

X

Barbatia barbata
Bearded ark
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Smilčić MN (3)

X

Arcopagia balustina
n/a

Gastrana fragilis
Brittle tellin

X

X

Anomia ephippium
European jingle shell
Arca noae
Noah’s ark shell

Smilčić EN (3)

Acanthocardia tuberculata
Rough cockle

Crno Vrilo (2)

Danilo Bitinj (1)

Pokrovnik (1)

Species

X

Lima exilis
Small lima

X

Lutrarira angustior
Narrow otter shell

X

Mytilus galoprovincialis
Mediterranean mussel

X

X

X

Natica stercusmuscarum
Moon snail

X

Osilinus mutabilis
n/a

X

Osilinus/Phorcus turbinatus
Turbinate monodont

X
X

X

X

Patella caerulea
Rayed Mediterranean limpet

X

Pecten jacobeus
Saint James’ scallop

X

Pinna nobilis
Noble pen shell/fan mussel

X

Pisania striata
Whelk; sea snail

X

Pseudochama gryphina
Gryphin jewel box

X

Tinj (4)

Laevicardium oblongum
Egg cockle, Oblong cockle

Ostrea edulis
European flat oyster

Smilčić EN (3)

X

Smilčić MN (3)

Hexaplex trunculus
Murex

Crno Vrilo (2)

Danilo Bitinj (1)

Pokrovnik (1)

Species

X

X

X

X

X
X

X

X

X

X

Spiralina vorticulus
Lesser ramshorn snail (freshwater)

X

Spondylus gaederopus
European thorny oyster

X

X

X

Tapes decussatus
Grooved carpet

X

X

X

X

X

Turritella communis
Common tower shell

X

X

Valvata cristata
valve snail (freshwater)

X

X

Tonna galea
Giant tun

Venus verrucosa
Warty venus

X

X

X

Table 3. Shellfish species (aquatic and marine) found at Neolithic villages in
northern Dalmatia [from (1) Marguš et al. 2008; (2) Vujčić-Karlo 2009; (3)
Schwartz 1988; (4) Chapman et al. 1996].
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Velištak (4)

X

Tinj (3)

X

Crno Vrilo (2)

Danilo Bitinj (1)

Avena sp.
Oat

Pokrovnik (1)

Species

X

X

Chenopodium album
Lamb’s quarters

X

Chenopodium sp.

X

Cornus mas
Cornelian cherry

X

X

Fabaceae/Leguminosae
Pea/legume family

X

X

Galium sp.
Bedstraw

X

Graminaeae sp.
Grasses
Hordeum sativum
Hulled barley

X
X

X

Hordeum sp.

X

Hordeum vulgare
Barley

X

Lathyrus sativus
Grass pea

X

X

Lens esculentum/
culinaris
Lentil

X

X

Linum usitatissimum
Flax

X

X

Panicum miliaceum
Broomcorn millet

X

X

Pistacia sp.
Pistachio

X

X

X

Poaceae
True grasses

X

Polygonum aviculare
Common knotgrass

X

Polygonum sp.
Knotgrass

X

Portulaca oleracea
Common purslane

X

Rosa canina
Dog-rose
Rubus fruticosus
Blackberry

X
X

X

Rumex sp.
Docks, sorrels
Sambucus niger
Elderberry

X
X

Secale sp.
Rye
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X
X

Velištak (4)

X

Tinj (3)

X

Crno Vrilo (2)

Danilo Bitinj (1)

Triticum aestivum
Free-threshing wheat

Pokrovnik (1)

Species

X

Triticum cf. spelta
Spelt

X

Triticum dicoccum
Emmer wheat

X

X

X

X

Triticum monococcum
Einkorn wheat

X

X

X

X

Triticum sp.
Wheat

X

Veronica hederafolia
Ivy-leafed speedwell

X

X

Table 4. Plant species documented at Neolithic villages in northern
Dalmatia [from (1) Legge and Moore 2011; (2) Šoštarić 2009; (3)
Chapman et al. 1996; (4) Reed 2015].

(Huntley 1996), suggesting land clearance and agricultural activity may have been
widespread.
Not much is known about house size or orientation. The cobbled surfaces
were likely the remnants of exterior construction activities in the village, however
modern plowing disturbed the feature and the excavators did not venture an
interpretation (Chapman et al. 1996). The two phases of occupation were divided
by construction of cobbled surfaces, and Trench A has larger quantities of materials.
The excavators interpret this as being due to its greater distance from a marsh and
resultant seasonal flooding (ibid., 194). Tinj is interpreted as an Early Neolithic
village with two phases of occupation that were close in time, “conveniently
located for water, fertile arable land and nearby grazing” (Chapman et al. 1996,
194) where farmers cultivated at least four cereal varieties, raised ovicaprids, and
did relatively little hunting and gathering of wild resources.
Crno Vrilo is a relatively small village site (ca. 1ha) located by a spring on the
southern side of a low limestone ridge about 12km from the modern city of Zadar
(Marijanović 2009; Figure 1). Excavated in 2001-2005, a total of 550m2 were
unearthed in three units and revealed habitation debris from the Early Neolithic.
The cultural layer was relatively thin (up to 50cm) and, based on the stratigraphy,
radiocarbon dates, and artifact typologies, represents a single occupation with two
sub-phases recognizable in superimposed house floors. Marijanović (2009, 228)
estimates that the settlement lasted a maximum of ca. 100 years.
Despite the short occupation, the material remains were numerous and
included typical Impressed Ware ceramics, a large assemblage of stone tools and
debitage, as well as floral and faunal remains. In addition, the remains of a 36-40
year old woman were found in a burial without grave goods (Marijanović 2009;
Šlaus 2009). Cemeteries are unknown during the Neolithic, but occasionally
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human remains or individual burials have been unearthed (see also other sites
mentioned in this chapter). The osteological remains of this woman from Crno
Vrilo are relatively well preserved. She had low levels of caries, and the presence
of healed porotic hyperostosis was noted. Šlaus (2009, 47) notes that this woman
experienced several episodes of intentional violence during her life: he describes a
number of ante-mortem traumas, including at the right parietal on the skull, the
left scapula, and the left ulna at different stages of healing.
The subsistence economy follows similar patterns found at other sites with a
dominance of domestic species. In the case of carbonized plant remains, emmer
and einkorn wheat, barley, and some remains of the legume family (Fabaceae) were
documented (Šoštarić 2009; Table 4). Sheep and goat bones dominate the animal
bone assemblage and highlight the role of herding. Hunting was also practiced by
the people of Crno Vrilo: evidence of red deer, brown hare, and possibly aurochs
were found among the mammalian remains and 23 species of birds were identified
among 100 identifiable bone fragments (Malez 2009; Radović 2009; see Table 2;
Figure 5).
The species composition of the avifauna and mollusks provide additional
insights into local environments as well as subsistence practices. The most common
birds in the assemblage belong to the families Ardeidae (herons), Anatidae
(ducks, geese), Tetraonidae (grouse), Gruidae (cranes), Rallidae (crakes, coots),
Phasianidae (pheasants, quail), Charadiidae (plovers, dotterals), and Otididae
(bustards) (Malez 2009; Table 2). Although these animals were not primary sources
of subsistence, they likely provided variety in the diet and feathers and bones for
crafts. In addition, the total assemblage of families represented offers information
on local environments, as some are typical of water habitats (Ardeidae, Anatidae,
Rallidae, Charadiidae, and Laridae (gulls)); open-air habitats (Gruidae (cranes)
and Otididae); forest areas (Ciconiidae (storks), Tetraonidae (grouse), Accipitridae
(e.g., hawks, eagles), Strigidae (owls)); and mixed habitats (Phasianidae (pheasants,
quail) and Corvidae (crows, ravens)). This diversity of bird species is unique
for Neolithic settlements in Dalmatia and highlights the location of the site in
proximity to several different ecological areas as well as the use of distinctive
environments by the Neolithic villagers. Similarly, the shellfish document the use
of a variety of local environments (Vujčić-Karlo 2009). Over 4200 specimens of
mollusks included 12 species of marine snails, 2 terrestrial snail species and 13
species of bivalves (Table 3). The two terrestrial snail species (Helix cincta and
Helix seceranda) are edible and still common today. The marine shells are divided
into those that were likely eaten, e.g., Turbinate monodont (Osilinus turbinata),
Mediterranean mussel (Mytilus galloprovincialis) and European flat oyster (Ostrea
edulis), and ones that may have been eaten but were likely collected as personal
adornments or for other purposes. The bird bone assemblage indicates human
activity in a mix of coastal and terrestrial environments, while the shellfish point
to people spending time at both rocky shores and areas with sandy seabeds (VujčićKarlo 2009). Crno Vrilo is an interesting example of a farming village occupied
for a relatively short time that exhibits a diversity of wild resources as supplements
to the primary agropastoral economy. It provides a unique window into Early
Neolithic subsistence practices on the Ravni Kotari.
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Farther south along the northern Dalmatian coast, a number of Neolithic
villages have been excavated in the Drniš and Šibenik counties (Figure 1). One
key site in the region is Pokrovnik, an open-air village encompassing ca. 4ha with
a continuous occupation spanning the Early to Middle Neolithic, and possibly
into the Hvar Period (Legge and Moore 2011; McClure et al. 2014; Moore et
al. 2007b). The site is located by a spring at the base of a limestone ridge, and
has been excavated multiple times (Brusić 2008; Moore et al. 2007b; Podrug
2013). The 2006 excavations led by Moore, Menđušić, and Zaninović resulted in
detailed chronological and stratigraphic information (e.g., Legge and Moore 2011;
McClure et al. 2014). Researchers excavated a total of 125m2 and found evidence for
multiple cultural activity areas (e.g., houses, pits, hearths, etc.), large assemblages
of pottery, stone tool artifacts, and faunal remains. Evidence of human occupation
in the excavated sector spans from ca. 6000-5100 cal BC, encompassing the Early
Neolithic Impressed Ware to Middle Neolithic Danilo Ware culture periods.
Preliminary faunal and floral data indicate that Pokrovnik was a farming village
from its inception (Legge and Moore 2011; Moore et al. 2007b). The faunal
assemblage is dominated by ovicaprids, particularly sheep, with small percentages
of cattle, pig, and dog (Legge and Moore 2011; Table 2; Figure 5). Wild fauna
remains include small numbers of red deer (Cervus elaphus) and roe deer (Capreolus
capreolus) but largely consist of small mammals, including hare, red fox, hedgehog,
badger, marten, and cat. Based on this assemblage, Legge and Moore (2011,
183) suggest the area surrounding the village was an open landscape with little
forest cover, dominated by agricultural features. However, unlike at Crno Vrilo,
little information on non-mammalian vertebrate species has been published. The
excavators found relatively low numbers of shellfish at Pokrovnik. Since the village
is located ca. 20km from the modern coast, the small number of marine shells is
perhaps not surprising. Marguš et al. (2008) list the presence of 9 bivalve species and
the assemblage consists largely of Mediterranean mussel (Mytilus galoprovincialis),
European flat oyster (Ostrea edulis), and Lagoon cockles (Cerastoderma glaucum)
(Table 3). The small number of shells suggests that these marine foods were not a
primary staple in the diet, but perhaps an occasional treat as well as a source of raw
material for personal adornment (Marguš et al. 2008).
The paleobotanical record is limited in size, but preliminary data show evidence
for domestic species of wheats (emmer, einkorn, and free-threshing wheats), barley,
oat, grass pea, lentil, flax, and broomcorn millet (Legge and Moore 2011; Moore et
al. 2007b). A number of wild species were also documented: Rosa sp., elderberry,
blackberry, and Cornelian cherry (Table 4).
The majority of plant and animal remains are domestic species and indicate
that villagers at Pokrovnik were engaged in a subsistence practice dominated by
agropastoral activities throughout the span of occupation at the site. Although a
final report remains to be published, there appears to have been very little change
in the subsistence economy throughout the Early to Middle Neolithic occupation.
The only major change visible is in the pottery with a shift from typical Impressed
Wares in the Early Neolithic to Danilo wares in the Middle Neolithic (see also
McClure et al. 2014).
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As part of the same large-scale project, Moore and Menđušić also excavated at
the famous site of Danilo – Bitinj, a Middle Neolithic village located in the Danilo
Valley with evidence of 400 years of occupation (5300-4900 cal BC; McClure et
al. 2014; Figure 3) and the type-site for the Danilo Culture. Multiple excavations
in the 1950s, 1992, and finally in 2004/2005 uncovered 2700m2 of an estimated
8-9ha (Korošec 1958, 1964; Menđušić 1993; Moore et al. 2007a; Podrug 2013). In
line with other Neolithic villages, the site consisted of occupation areas with pits,
houses, hearths, and large quantities of botanical and faunal remains, pottery, and
stone tools (Moore et al. 2007a). The recent excavations consisted of 5 trenches
(165m2), 4 of which were spaced ca. 100m apart and located in areas where a
previous ground penetrating radar survey indicated the possibility of sub-surface
features. In comparison to earlier work at the site, Moore et al. (2007a, 17) suggest
the layout of the site was more complex than originally anticipated. In particular,
Danilo – Bitinj Trench B contained a massive ditch that was the earliest cultural
feature and subsequently filled and covered by a stone pavement. In addition,
two child burials were found in Trench A. These burials are in addition to 3 child
burials found in the 1950s (Korošec 1958), bringing the total to 5.
The botanical and faunal assemblages from Danilo – Bitinj are very similar
to those of Pokrovnik. Preliminary analyses indicate that the animal bones were
largely ovicaprids, followed by cattle, pig, and wild species consisting largely of red
deer and hares, although red fox, hedgehog, badger, and marten were also identified
(Legge and Moore 2011; Table 2; Figure 5). A larger assortment of marine shells was
recovered from Danilo – Bitinj (Table 3) that represents 16 species and consisted
mostly of Lagoon cockles (Cerastoderma glaucum). The village is located only 7km
from the modern coastline, and Marguš et al. (2008) hypothesize that the major
proportion of the shellfish were perhaps collected from the marine inlet Morinje
Bay at Jadrtovac1. The plant remains consisted largely of domesticates (einkorn,
emmer, and free-threshing wheats, barley, oats) with some additional evidence for
flax, lentil and grass pea (Table 4). Wild plants were limited to blackberry and
pistachio. The picture of Neolithic subsistence at Danilo – Bitinj is similar to other
Neolithic sites: villagers relied on an agropastoral economy that appears to have
changed little over several centuries.
Čista Mala – Velištak is a late Neolithic village that was occupied for ca. 200300 years (5000-4700 cal BC; McClure et al. 2014; Podrug 2010; Figure 1) and
falls into the early phase of the Hvar Culture. This site has been systematically
excavated since 2007 and is particularly important since it is the only excavated
Late Neolithic village site in Dalmatia; other information on this period is mostly
available from cave sites in the region. To date, 235m2 have been excavated from
2007-2014 and the project is ongoing (Podrug 2010, 2013). A suite of radiocarbon
dates has also been generated for the site (McClure et al. 2014; Podrug 2010,
2013). Numerous pits excavated into the subsoil and aboveground features were
documented at Velištak. The cultural levels above the subsoil are up to 60cm thick,
providing a preserved vertical stratigraphy at the site. Several irregular patches of
1

Although it should be noted that the current geomorphological and sea level reconstruction data
suggest that prior to ca. 4600 BP, Morinje Bay only existed as a small, inundated channel closer to
the coast and not the large bay as it currently exists (Filipčić 1992; Šparica et al. 2005).
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hardened, occasionally burnt clay floors are conserved at different levels within the
cultural layer. This suggests that the area of the settlement was intensively occupied
and renewed over time. A large quantity of typical early phase Hvar pottery was
recovered, along with stone tools (Podrug 2010, 2013). Analysis of faunal remains
is still in process and results of the archaeobotanical study indicate use of the
typical suite of domesticates and some wild species (Table 4; Reed 2015).
The Neolithic village Konjevrate was investigated in the 1980s and 1990s as a
rescue excavation when part of a modern churchyard expanded (Menđušić 1998;
Podrug 2013). Little is known about the size of the village, internal structure,
or occupation duration. A total of 160m2 was excavated and only a single pit
was documented, but a large amount of pottery and stone tools was collected.
According to preliminary analyses of the pottery, Konjevrate fits into the Impressed
Ware culture, but based on AMS dates on faunal remains, it could have been
occupied for up to 500 years (from ca. 5600-5100; McClure et al. 2014). Much of
the material remains (pottery, stone tools, faunal remains) from this site have yet
to be analyzed and to date this site remains largely unpublished.
Finally, the early Neolithic site of Vrbica is situated in the western end of the
Piramatovci valley, ca. 4km west of Rašinovac (described above; Figure 1). The site
was devastated by an Early Medieval cemetery, as well as by a modern road. As a
result, only ca. 50m2 of the site surface was undisturbed. It was excavated in 1973
and 1974 (Brusić 1995) and revealed only a few pit features and an assemblage of
Impressed Ware pottery and flint tools. Unfortunately, due to the early methods of
excavation used at this site, neither animal bones nor seeds were collected and no
samples are available for radiocarbon dating.

Resilience and continuity? Early farming adaptations in
northern Dalmatia
Research on the Neolithic villages in northern Dalmatia summarized here is only
beginning to provide a glimpse into early farming lifeways in this part of the
Adriatic. Some characteristics of villages were identified decades ago: proximity to
ponds or springs as secure water sources; and substantial aboveground houses that
were often renewed over the course of settlement (e.g., Batović 1979; Marijanović
2003; Podrug 2013). However, locations of Neolithic villages are not uniform:
they are found at the base of limestone ridges, maximizing access to good farming
soils and forested resources (e.g., Pokrovnik), in central locations in the valley
bottoms (e.g., Danilo Bitinj, Krivače), and on slopes or low ridges (e.g., Vrbica,
Rašinovac, Crno Vrilo). A main concern was likely the combination of proximity
to water sources and fertile agricultural land, but in areas that stayed dry during
the winter rainy seasons. With the increase in interdisciplinary research in the
region, other patterns are coming to light.
Where available, the data on subsistence activities are uniform (Table 2, 3,
4). Domestic plants and animals are primary subsistence elements throughout
the period with little local variation. Economic emphasis was on sheep and goat
husbandry, as evidenced by the faunal assemblages (Figure 5; Table 2). Cattle are
represented in lower numbers and did not contribute greatly to the meat intake
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of villagers, although their role may have been important as a source of milk or
other dairy products in addition to the sheep and goats. Similarly, pigs are not well
represented in the faunal assemblage, but their presence may indicate an important
non-dietary role (e.g., refuse management) or that pigs were eaten on special
occasions. Domesticated plants, in particular wheat species and barley, dominate
the botanical record throughout the period. Location differences are visible in the
use of local wild resources, especially in the fish bone and shellfish assemblages
of the Ravni Kotari (Table 3). Villagers living in this area differentially accessed
marine and aquatic resources nearby, whereas people living farther in the interior
had both a lower density and diversity of marine resources at their villages.
The similarity in subsistence practices between sites spanning the Early to
Late Neolithic in northern Dalmatia suggests that once farming was established
in this region ca. 8000 years ago, it became a stable subsistence strategy for several
millennia. The intentional translocation of domestic animals and plants into
the region would have heralded clear ecological changes in northern Dalmatia.
Farmers cleared land for wheat and barley fields, while the sheep, goats, and cattle
browsed and grazed on local vegetation. This pastoral effect helped generate new
Figure	
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Once established, however, these new farming landscapes were stable for
millennia. Botanical and faunal data show little variation in species composition
through time. Stable isotope analyses of pig, cattle, sheep and goats indicate these
animals shared the same diet space throughout the Neolithic (Zavodny et al. 2014),
while broomcorn millet (Panicum miliaceum) is identified in small numbers in
only the Middle Neolithic (Legge and Moore 2011; Moore et al. 2007b), perhaps
indicating a shift in plant production to incorporate a more drought-resistant crop
with a shorter growing season (Lightfoot et al. 2013).
In contrast to this picture of subsistence stability, other aspects of Neolithic
life changed through time. This is most clearly visible in the Neolithic pottery
assemblages that have clear stylistic and technological shifts from Impressed to
Danilo and Hvar Wares (Figure 6). Changes in ceramic typology and technology
have been the focus of decades of research (e.g., Batović 1979; Čečuk and Radić
2005; Chapman 1988; Forenbaher et al. 2004, 2013; McClure et al. 2014;
Marijanović 2005; Müller 1994; Teoh et al. 2014), but the underlying social and
cultural transformations they represent are still not well understood. Similarly, the
appearance of obsidian from Mediterranean and Carpathian sources beginning
in the Middle Neolithic points to intensified exchange contacts, but the precise
nature and timing has yet to be explored.
Detailed site chronologies are providing new avenues for evaluating Neolithic
villages on the landscape. As mentioned above and illustrated in Figure 3, there are
clear differences in the duration of settlement at village locations. Some villages
were inhabited during a single Neolithic phase or subphase, for ca. 100-400 years
(e.g., Crno Vrilo, Tinj, Rašinovac, Velištak, Danilo-Bitinj), while others have
occupations that clearly span 500-1000 years (e.g., Pokrovnik, Krivače, Smilčić).
Interestingly, the majority of Neolithic villages date to the Early Neolithic. As
mentioned above, Velištak is the only excavated village from the Late Neolithic
Hvar period. It dates to the early phase of the Late Neolithic, and no villages so far
have been documented for the rest of the Neolithic period (4700-4000 cal BC).
This is likely due to the state of research in the region, since excavation at the site
of Buković – Lastvine (in the city of Benkovac) indicates that people continued
to place their villages in the arable parts of the valley bottoms during the early
Eneolithic period (Chapman et al. 1996; Marijanović 2011) before switching to
more elevated and defensible positions on top of limestone hills and ridges typical
for the Bronze and Iron Age hillfort settlements. Although there is currently not
enough data to discuss patterns of social fissioning or aggregation through time,
the relative lack of Middle and Late Neolithic villages in the region is different from
elsewhere in the Mediterranean and the Balkans, where the number of identified
villages increased throughout the Neolithic (e.g., Bailey 2000; Bernabeu et al.
2002, 2011; McClure et al. 2006, 2008). There are no indications that population
size grew during this period, and it is possible that shifts visible in settlement
pattern are the result of populations aggregating to specific locations and perhaps
out-migrating over time.
Taphonomic issues may also be complicating the picture. In several cases (e.g.,
Krivače, Danilo Bitinj, Velištak) archaeological remains were covered by up to 40cm
of non-cultural levels. Soil and water deposition over the course of the Holocene
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clearly influenced the modern surface visibility of sites in the region. The scale
and distribution of these factors contributing to the detection of Neolithic sites
has not been evaluated. Furthermore, given the known locations of villages near
water sources and the complex hydrology associated with karst landscapes, changes
in precipitation would have had localized effects on water availability throughout
the year, encouraging farmers to locate villages by more reliable sources. In turn,
villages established close to reliable water areas would have been able to remain
stable locations for farmers over many centuries and even millennia.

Conclusions
The archaeological record of Neolithic villages in northern Dalmatia provides a
textured and multi-layered picture of stable subsistence practices spanning 1000
years, both long- and shorter-term habitation sites, and an array of architecture
and cultural material. The visible shifts in ceramic production, form, and style
and the appearance of obsidian exchange in the Middle Neolithic suggests social
transformations within Neolithic society that were not primarily linked with
subsistence activities. In order to address these issues, archaeologists need to
first gain a greater understanding of local processes affecting individual sites. A
key feature is to understand the creation of agricultural niches with the onset
of farming activities – how humans, plants, and animals changed the landscape.
With such an ecological baseline in place, other palaeoenvironmental research will
inform on the level of resilience or fragility of local micro-environments within the
regional patchwork of agricultural landscapes. Another area to explore is the nature
of interaction between sites through time. Stylistic and technological studies of
artifacts (pottery, stone tools, etc.) continue to be important in characterizing
cultural traditions, and an expansion of sourcing analyses will help address resource
use and trade among villages, while stable isotopic work may provide insights
into the movement of people and animals on the landscape. Finally, chronological
frameworks for many sites in the region remain weak. An increased emphasis
on chronology will help identify contemporaneity between sites, providing new
points of comparison.
Modern excavations at key sites like Pokrovnik, Danilo-Bitinj, Crno Vrilo,
Krivače, Rašinovac and Velištak are providing us with unique opportunities to
assess the nature, timing, tempo, and impacts of the transition to farming in
the region. In concert with older research results and museum collections, these
data offer opportunities to investigate new questions about early subsistence
farming, the resilience and fragility of agricultural landscapes, social and cultural
transformations in small-scale agricultural societies, and issues of demography and
the spread of farming in the Mediterranean and Europe.
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Abstract
Recent research shows that the appearance of food production and the Neolithic
in the Adriatic basin had a specifically maritime character. This paper discusses
Neolithic navigation in terms of the challenges to seafaring posed by the Adriatic’s
particular oceanographic qualities, and the role of mariners in the sudden
appearance of Neolithic lifeways in and around the Adriatic.
Keywords: Neolithic navigation; Adriatic; Spread of farming.

Introduction
Ever since the Upper Palaeolithic, humans have used the sea for its resources and
as a means of communication. However, that use has not been unfettered. The sea
does not allow sailors to travel across its expanse without constraint. Winds and
currents sometimes permit maritime traffic and at other times they prevent it.
Discovering when and where optimal (or even just tolerable) conditions obtained
would have been a particular challenge to sailors navigating any sea or ocean in
the past. Sailing into the unknown is one thing; getting back is another, because
the wind that blows or the current that carries a vessel one way does not reverse
itself upon demand. Indeed, the process of discovering how to get from here to
there and back again went on for a very long time, until as recently as the 19th
century. The great breakthroughs of the past include the discoveries of the various
wind systems that allowed the oceans to be traversed. Refining that knowledge
and disseminating it must also have been crucial to the successful maintenance of
long-distance overseas interactions. The process began with the unlocking of the
Indian Ocean’s monsoonal systems more than 4000 years ago, and continued as
prehistoric Polynesians worked out the relationships between wind and current in
the south and central Pacific. The discovery in the 14th and 15th centuries of how
the trade winds of the Atlantic operated can be argued to have been essential to the
formation of the modern world (Fernández-Armesto 2007).
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At a smaller scale, the construction of what we know as the Mediterranean
world involved figuring out how to connect otherwise separate and distant points
around the Middle Sea (Braudel 1972; Broodbank 2013). The initial colonization
of Mediterranean islands, the planting of distant colonies, and the establishment
of empires in antiquity, are all testimony to the key roles that mariners played
in the Mediterranean’s past. By some accounts, the Mediterranean Sea itself (as
opposed to its littoral) was central to the most significant first step, the spread
of Neolithic lifeways to Europe. Never before had the Mediterranean facilitated
rather than complicated human projects, but in the Neolithic the Mediterranean
became a highway as food production spread along a semi-maritime latitudinal axis
(Broodbank 2006, 214). Although the distances involved are hardly comparable to
trans-oceanic voyages, the exploration of the Mediterranean and the development
of a body of maritime knowledge permitting regular communication and commerce
were nevertheless of fundamental importance to world history.
It has been argued that the Adriatic, the Mediterranean’s northern arm, was
also a connecting sea, unlike (by implication) the great oceans, which separated
populations for a very long time (Forenbaher 2009). However, until recently,
discussions of Mediterranean and European prehistory tended to give short shrift
to the Adriatic, treating it like the archaeological black hole it once was (compare
Tringham 1971, Trump 1980, Patton 1996, Whittle 1996, Milisauskas 2002,
and Broodbank 2013). But as archaeological investigations of the Adriatic have
ramped up, it has become clear that here, too, the sea played an important role
in the spread of farming and settled life as well as subsequent developments of
consequence (Forenbaher 2009). The archaeological and archaeometric record of
exports and imports, of stylistic similarities and of cultural borrowings, shows that
maritime interactions in the Adriatic were more evident (and therefore arguably
more significant) at some times than others. One of those times was the Neolithic.
A deceptively simple sea, the Adriatic does not, and did not, connect everyone
all the time. There were times when the Adriatic must have seemed impassable.
This paper considers how navigational considerations, environmental and social,
may have affected the development of networks in the eastern Adriatic in the 6th
millennium BCE. We begin with a consideration of some basic characteristics of
the Adriatic and then turn to their implications for prehistoric navigation in the
light of recent finds.

Adriatic Oceanography and Meteorology
The Adriatic Sea is the Mediterranean’s most northerly extension. Its topography
gives this sea its particular characteristics. Filling an elongated, partly enclosed
basin 800 km long, the Adriatic is connected to the Ionian Sea and the rest of
the Mediterranean via the Strait of Otranto at its south entrance. The basin has
three parts (Figure 1). In the north, the shallow sea floor slopes gently to a depth
of about 100 m at the latitude of Ancona. Moving south, in the central part of
the Adriatic, the sea floor descends to more than 200 m in the Jabuka Pit. The
Palagruža Sill separates this region from the third and deepest part of the Sea. The
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Figure 1. Adriatic bathymetry.

southern Adriatic has a 1200-m-deep abyss at its center, the South Adriatic Pit.
Continuing still further to the south, the bottom rises again to a maximum sill
depth of 780 m in the 75-km-wide Strait of Otranto.
Most of the Adriatic’s islands are concentrated on the eastern side of the sea.
The Adriatic archipelago consists of 1246 islands, large and small, that fringe the
coast from Dubrovnik to Istria (Duplančić Leder et al. 2004). These islands formed
when coastal mountain ranges were inundated in the early Holocene and are
consequently arranged in roughly parallel rows. The channels between the islands
of the Adriatic archipelago permit both longitudinal and lateral communication.
These topographic features influence certain features of the Adriatic that are
relevant to navigation – prehistoric, ancient, and modern alike. In this paper
we make the assumption that modern conditions of currents and weather are
equivalent to those of ancient times (cf. Farr 2006; Murray 1987).
Recent oceanographic research has produced a richly detailed, quantified picture
of the Adriatic’s currents (Cushman-Roisin et al. 2001; Poulain 1999, 2001).
Several overall patterns are apparent (Figure 2). The mean surface circulation of
the Adriatic Sea is dominated by a cyclonic current – “gyre” is the poetic term used
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Figure 2. Major Adriatic Sea currents.

in ocean science – that runs a lap around the basin. The East Adriatic Current
flows north – northwest along the coast of Albania and Croatia, as far north as
the tip of the Istrian Peninsula, where it then turns. The flow, now called the West
Adriatic Current, returns southeastward along the Italian coast, having picked up a
large volume of fresh water from the Po. The EAC and the WAC are fast currents,
with speeds in excess of 25 cm s−1. Within this large gyre, there are four distinct
“circulation cells” – gyres within gyres. The southern part of the South Adriatic
Pit has an almost permanent cyclonic gyre, while on the east side of the Adriatic,
water flowing in a northwesterly direction swirls cyclonically around the Jabuka
Pit. When that same current reaches the latitude of the Po River, it eddies again as
it joins the southeast return flow of less saline, warmer water. At the northern end
of the Adriatic, there is another isolated cyclonic gyre (Mauri and Poulain 2001;
Zavatarelli and Pinardi 2003).
Some of these currents are stronger than others. In terms of their mean kinetic
energy, Poulain (1999) has shown that, generally, the strongest currents are longshore currents flowing 10-20 km out to sea, especially off Dubrovnik and the
Gargano Promontory. Strong currents are notable also along the Albanian shelf
break and the north slope of the Jabuka Pit. Three regions in the open sea are
relatively calm, with less intense currents (speed <5 cm s−1). They are found in the
centers of the three cyclonic gyres in the southern, central, and lower northern
Adriatic. Additionally, quiescent waters are found between the two gyres of the
northern Adriatic, as far as the Istrian coast.
These oceanographic patterns are constantly perturbed by higher-frequency
current variations, some daily and others on a ten-day cycle. Adriatic circulation
is influenced by intense surface fluxes (due to wind stress and heat fluxes) and by
lateral fluxes (due to river runoffs and the open southern boundary). Wind stress
is an important mechanism, causing transient currents that can be as much as an
order of magnitude larger than the mean circulation. Fresh water is discharged
from major rivers, notably the Po, the Neretva, and the Drin. Runoff from these
rivers also causes transient currents and episodic eddies to occur (Mauri and
Poulain 2001, 51-52).
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Figure 3. Seasonal variations in mean Adriatic current flows (after Poulain
2001, fig. 8).
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These patterns are not constant through the year. Since the Adriatic finds itself
in an almost land-locked basin where atmospheric conditions vary considerably
with the seasons, circulation within the Adriatic Sea is also seasonably variable.
According to satellite-tracked drifters, low energy levels characterize the period
from February to July, and then in July and August there is a sharp increase of
energy. This is the beginning of a 6-month period of high energy (August to
January). Maps of mean flow in the Adriatic show that the cyclonic cells in the
central and southern basins and in the lower northern Adriatic persist. The strength
and spatial structure of these circulation features, however, are seasonably variable
(Figure 3) (Cushman-Roisin et al. 2001; Poulain 2001).
For example, the West Adriatic Current, nearer to shore, is stronger and more
concentrated in the winter and spring than in other seasons. The East Adriatic
Current is weaker in the summer than in the winter, while the re-circulation cell
in the central Adriatic is at its maximum in winter but is still substantial in spring
and summer. The re-circulation around the Southern Adriatic Pit is more intense
in winter and spring. In the summer, the WAC is 3-6˚ C warmer than the EAC,
which is chilled by upwelling cold water from submarine springs (Poulain 2001).
In the Adriatic basin there are two dominant winds, both of which affect
oceanographic conditions and hence navigation. The Bora (Croatian: bura) is a
cold, dry, and blustery wind that blows from the northeast, and mostly prevails in
the winter. The Sirocco (Croatian: jugo) is a warm and humid wind blowing from
the southeast along the length of the Adriatic basin (Orlić et al. 1992). Storms
associated with these winds typically last three to five days and are notable for
their ferocity.
Other winds, such as the Mistral (Croatian: maestral), are relatively benign in
terms of their effects on currents and waves. However, and for our purposes more
importantly, the Mistral is a predictable wind. It can be counted on to blow the
length of most summer afternoons, which is to say almost throughout the sailing
season. Although the Mistral is of moderate force, it is strong enough and regular
enough to be very much appreciated by modern sport sailors. The same quality
would have been recognized in antiquity. Regardless of whether a sailboat, canoe,
raft, or some other vessel were in question, to have the wind at one’s back, or, at
the very least to know what the wind might portend, must have been crucial for
all seafarers in the Adriatic.
Of all the winds, the Bora, in particular, is a major factor influencing the
Adriatic. The Bora occurs when an Arctic high rests over the snow-covered interior
plateau behind the Dinaric coastal mountain range and a low-pressure area gathers
to the south over the warmer Adriatic. Both “clear” and “dark” Bora winds (named
after their associated weather conditions) are powerful, with recorded gusts of up
to 200 km/h (Tutis and Ivančan-Picek 1998). Bora winds are strongly sheared and
they force pronounced transient current systems in the Adriatic. Zore-Armanda
and Gačić (1987) have shown, for example, that north and south of Istria the
funneling of the Bora creates a double gyre circulation with a cyclonic vortex to
the north and an anti-cyclonic loop to the south.
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The complexities of water and air circulation in the Adriatic basin are deceptive.
While to landlubbers (like most archaeologists!) the Adriatic often appears to be
a calm body of water, as unruffled as a mill pond, sailors know the truth of the
matter. The Adriatic can be wracked by sudden storms, local currents can reverse
themselves, and overall conditions change from season to season. Familiarizing
oneself with these complexities, and learning how to accommodate them,
makes for a particularly steep learning curve for any aspiring Adriatic mariner.
An inexperienced sailor, taken by surprise by the unexpected appearance of the
Bora on a clear day (literally, out of the blue), may find his vessel foundering in
minutes. Successful maritime exploitation of the Adriatic therefore depends upon
learning how to read the currents, winds, and other conditions. Oceanographic
research lends empirical support to traditional Adriatic maritime custom. In this
sea, the sailing season lasts from April to October. Voyaging outside of this season
is regarded as foolhardy.

Putting the Adriatic in the East Adriatic Neolithic
Seafaring in the Adriatic is of uncertain antiquity, not least because the prehistoric
Adriatic itself presents a changing aspect: it was not fully formed until the
Holocene. But there is evidence to suggest that, before farming, some Mesolithic
persons were using the sea in several ways. Fishing is now well-attested at Vela spila
on the island of Korčula, for example, and it is argued that the strategies pursued
involved the use of watercraft (Radić 2009; Rainsford et al. 2014). Also from Vela
spila, the presence of exotic materials sourced to distant islands has been cited as
evidence of longer-distance voyages (Radić 2009, 13-15).
During the Neolithic, voyages in and around the Adriatic became occasional,
then regular, and finally frequent; there is evidence of people sailing between
various places, some of them quite remote. After the initial voyages of the Early
Neolithic, Middle and Late Neolithic connections across the Adriatic are seen,
for example, in the form of Danilo-like and Hvar-like pottery finds in Italy, and
Lipari obsidian, Gargano chert, and figulina sherds in Dalmatia (Batović 1979,
626; Chapman 1988, 12; Forenbaher and Perhoč in press; Skeates 1993, 15; Teoh
et al. 2014; Tykot et al. n.d).
Sedentary life and farming appeared suddenly in the East Adriatic around
6000 BCE, or so it would seem from the handful of sites that have yielded relevant
information (Batović 1979, 511-513; Chapman et al. 1996; Čečuk and Radić 2005;
Forenbaher and Kaiser 2010; Legge and Moore 2011; Miracle and Forenbaher
2006; Moore et al. 2007). These sites demonstrate that new subsistence strategies
appeared involving domesticated animals, principally sheep and goat, and, shortly
thereafter if not simultaneously, domesticated plants. These are almost always
found together with new technological items such as polished stone tools, prismatic
blades, and Cardium-impressed pottery. The material cultural hallmarks of the
Neolithic, sometimes all of these traits appear together – the famous “Neolithic
package” – but at other times they show up singly or in combinations (Chapman
and Müller 1990, 129-132; Forenbaher and Miracle 2006; 2014, 117).
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While the ultimate West Asian origins of the plant and animal species
exploited by the first East Adriatic Neolithic food producers are not in doubt,
considerable uncertainty exists as to how domesticates were actually introduced
to the region, what routes were taken, and, most importantly, who was involved.
One longstanding debate over farming’s origins in Europe has largely been resolved
in favor of accepting that movements of people were somehow involved, that real
migrations did take place in which transplanted farmers were responsible for the
introduction of domesticated cereals, legumes, sheep, and goats (Demoule 1993).
This leaves room, however, for many different scenarios (e.g., Ammerman and
Biagi 2003; Hadjikoumis et al. 2011; Price 2000; Renfrew 1987; Richards 2003).
At one time, archaeologists imagined the spread of farming into Europe from
West Asia as a process that involved a tide of small, self-sufficient communities,
each one establishing new settlements not too far from the “parent” village
whenever local carrying capacities were exceeded. Based on an apparently steady
progression of Early Neolithic radiocarbon dates, whereby the first appearance of
farming grows later and later as one moves west from the Fertile Crescent, and in
light of strong material cultural analogies between Balkan and Near Eastern Early
Neolithic assemblages, a “wave of advance” was posited. Ultimately driven by the
pressures of growing populations, this wave inexorably brought food producers,
domesticates, and distinctive artifacts ever westward (Ammerman and CavalliSforza 1984).
This view has been convincingly disputed on a number of grounds. For
example, upon close inspection, the similarities between artifacts of the first
farmers in Southeast Europe and the Near East have been shown to be selective and
heterogeneous. That is, the relevant Near Eastern analogues come from different
regions and different periods – hardly what one would expect from the wave of
advance model (Perlès 2001, 53-58). More pertinently, episodes of long distance
colonization are now evident, in which early farmers seem to have leapfrogged over
large intervening spaces in order to settle at some distance from a point of origin.
Central Anatolia and Crete provide inland and maritime examples respectively
(Broodbank and Strasser 1991; Cauvin 1989). If no wave of advance took place,
what then?
Migrations are complicated, multi-phase operations – intricate, emergent
phenomena that implicate parties on both sides of a frontier (Anthony 1990;
Fiedel and Anthony 2003; Rockman 2003). The evidence of the Aegean has been
taken to suggest that directed, or intentional, colonization was characteristic of
the spread of early farmers and farming. It is hypothesized that groups of food
producers settled new regions after having carefully planned and organized their
moves, traversing long distances rapidly with only short rest stops along the way.
Thus, for example, Crete was colonized from Anatolia before the intervening
islands were settled (Broodbank 1999; Broodbank and Strasser 1991; Davis 1992).
These seagoing pioneers, Perlès and others have argued, were small groups of risktaking men and women, “who did not carry, possess or choose to retain the whole
technical and cultural heritage of their original communities” (Perlès 2001, 62).
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Figure 4. Earliest Neolithic sites in the Adriatic.

Can an island-hopping, directed colonization model of the spread of food
production be applied to the Adriatic? In the eastern Adriatic, only minimal data
are presently available, so a number of assumptions need to be made explicit. If
we assume (a) that finds of Impressed Ware pottery can be taken as the earliest
markers of the first farmers, and (b) that the oldest radiocarbon determinations
accurately date, site by site, the earliest activities of Impressed Ware pottery users
and (?) makers (and hence the arrival of the first food producers), then interesting
trends emerge from the dating evidence (Figure 4).
While information from the southern Adriatic remains scarce, finds of
Impressed Ware are distributed along virtually the entire eastern Adriatic coast
and its hinterland (Batović 1979; Forenbaher et al. 2013; Forenbaher and Miracle
2014; Müller 1994), with the exception of its far northern end (northern Istria and
the Trieste Karst [of southern Slovenia and northeast Italy]). The dates presently
available suggest that Impressed Ware came into use in the eastern Adriatic region
shortly before or around 6000 BCE and went out of use about five centuries later,
an impression that is supported by Bayesian modeling of the dates (Forenbaher
et al. 2013, Fig. 2; Forenbaher and Miracle 2014). This pattern differs from the
situation on the opposite side of the Adriatic, where Impressed Ware continues to
appear together with stylistically later pottery for several more centuries during the
second half of the 6th millennium BCE (Skeates 2003, 170).
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The traces of the Early Neolithic on the smaller islands of the Central Adriatic,
in the form of Impressed Ware potsherds and other small artifacts, are consistent
with the hypothesis that the movement of food producers into the East Adriatic
began from the south (somewhere in the rather large triangle that has the Strait of
Otranto at its apex and the Tavoliere and southern Dalmatia as its base) and was
part of a carefully planned operation.
What happened during this time has recently been re-assessed by Forenbaher
and Miracle (2014), who observe that the first traces of the East Adriatic Neolithic
are found on the Adriatic islands just before 6000 BCE and in caves. While there
is an overall trend for Adriatic Neolithic sites to be older in the Southeast and
progressively younger to the Northwest, in their first iterations sites with Impressed
Ware pottery and/or domesticated animal remains appear to have spread very
rapidly over a large swathe of the eastern Adriatic – there are virtually identical dates
from both ends of the Adriatic archipelago (e.g, Gudnja, at the base of the Pelješac
peninsula in the south [GrN-10315 7170 ± 70, 1 sd range 6160-5920 BCE] and
Vela on the island of Lošinj in the north [OxA-18118 7134 ± 37, 1 sd range 60505985 BCE]). Caves have preserved the scant traces of the earliest East Adriatic
Neolithic, while the countryside has not, despite determined archaeological survey
(e.g., Gaffney et al. 1997). At the moment, the earliest open air site is Pokrovnik,
founded shortly before 5900 BCE (PSU-5293/UCIAMS-116205 7090 ± 25, 1 sd
range 6006-5926 BCE, and OxA-17194 6999 ± 37, 1 sd range 5980-5840 BCE;
McClure et al. 2014). The absence of open air sites much before ca. 5900 BCE
suggests that short visits were the norm. This phase lasted no more than 150 years
and has been interpreted as an extended episode of exploration, when would-be
migrants scouted out opportunities, sought accommodations with the indigenous
foragers, and perhaps introduced some new subsistence tricks. At the same time,
with small communities of shepherds (but not farmers?) dotting the seascape and
some hinterland places, the eastern Adriatic archipelago and littoral became a
single, large agricultural frontier zone, giving indigenous foragers ample room to
choose from among the innovations they may have encountered (Forenbaher and
Miracle 2014, 124).
Then, around 5900 BCE, the first farming villages were established on the Ravni
Kotari, a region unparalleled for early agriculture in the eastern Adriatic. On the
islands, an open air site appears for the first time (Sušac). Istria, to the northwest,
was next. There, farming settlements sprouted, interspersed with cave sites used
by shepherds, in the period 5750-5650 BCE. Shortly thereafter, Impressed Ware
pottery disappeared and was replaced by a style called Danilo (Barfield 1972, 201204; Forenbaher and Kaiser 2006, 198-199), and farming’s frontier passed beyond
the head of the Adriatic, reaching the Alps (Forenbaher et al. 2013).
The centrality of the sea in all this is clear. The ability to use the sea as a means
of communication and movement allowed pioneering mariner-farmers to avoid
some of the costs of land-travel in the rugged Dinaric countryside and permitted
them to range widely in their initial forays into the region. The articulation of
open sea, channels, islands, peninsulas, currents, winds, and all the other elements
of the eastern Adriatic seascape must also have exerted an influence on migrating
food producers, directing them to certain places, and possibly even prompting
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encounters with the indigenous inhabitants. One example of the mariners’
exploitation of the possibilities of geography is found in the very middle of the
Adriatic.

Palagruža
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The most obvious trans-Adriatic route links the Gargano Promontory and the
Dalmatian coast opposite. Between central Italy and central Dalmatia, the islands
of the Tremiti group, then Pianosa, Palagruža, Sušac, and finally Vis are spaced
regularly across the sea (Figure 5). The island of Palagruža is the most important
of these because it is at the very middle of the chain. Palagruža has yielded a small
amount of Impressed Ware pottery, not radiometrically dated but attributable to
the Impressed Ware A phase (Forenbaher and Kaiser 2011; Kaiser and Kirigin
1994).
Just 1390 m long and 270 m wide, Palagruža is a rugged place, its cliffs and slopes
plunging to the waves below (Figure 6). The island is made up of bedded limestone
and breccia strata that are folded, knife-like, along an east-west ridge. There are two
small plateaus indenting this ridge, one in the middle and the other at the island’s
eastern extremity. Crowning Palagruža’s highest point (103 m a.s.l.), a lighthouse
anchors the island’s western end. The northern slope is steep, descending at 2530° from Palagruža’s spine to the water, whereas the south coast is a forbidding
line of cliffs rising 50 to 70 m above the sea. These precipitous gradients continue
underwater. The seafloor drops away from the island rapidly, leaving Palagruža
surrounded by what are for the Adriatic abyssal waters, 100 m deep and more. Two
coves with small pebble beaches on the south-central and northwest coasts provide
the only landing places. Separated from the main island by a 200-m wide channel,
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Figure 5. Islands, currents, and winds of the central Adriatic.
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Figure 6. Palagruža, viewed from Mala Palagruža.

there is a sister island called Mala Palagruža; this tiny, craggy islet is notable for the
presence of numerous nodules of micro- and cryptocrystalline radiolarian chert,
mined in prehistory (Kaiser and Forenbaher 1999).
Using Palagruža as a landfall makes excellent navigational sense for anyone
trying to cross the Adriatic (Kirigin 2013; Petrić 1975). Palagruža (16°15’E,
42°23’N) is the central island in a chain that spans the Adriatic. From Italy to
Dalmatia, the islands of Tremiti, Pianosa, Palagruža, Sušac and Vis are steppingstones across the sea. On a clear day you can see one island from the next; on some
days even the opposite mainland is visible. Offering anchorage, a modicum of
shelter, and a place to rest, these islands have long attracted sailors and fishermen.
A brief glance at a chart of the Adriatic makes the logic clear. By using the islands
as stopping places, sailors could traverse the Adriatic in safe stages of a day’s length
or less,1 without losing sight of land. They would exert themselves less, be able to
find shelter more easily, and be less likely to get lost. Landfalls on Palagruža thus
make excellent navigational sense for these reasons alone.
Palagruža is the keystone of this unique trans-Adriatic bridge. Indeed, ancient
seafarers could hardly help but make Palagruža a port of call since two major
currents – one easterly, the other westerly – converge on the island. Carried along
by the current alone a boat would drift towards Palagruža. These same converging
currents put Palagruža in the middle of the Adriatic’s most productive fishery
(Županović 1993).

1

As the seagull flies, the longest segment of the trip across the Adriatic is 45 km, between Palagruža
and Pianosa. However, a sailor would see Pianosa as a useless, flat little islet, best avoided. From a
seafarer’s point of view, the longest segment of the crossing is the 52 km stretch between Palagruža
and the Gargano Promontory.
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From the point of view of a Neolithic sailor aiming to transit the Adriatic,
Palagruža would have taken on an importance out of proportion to its size. Even
viewed from its nearest neighbors, Sušac to the north and Pianosa to the southwest,
Palagruža presents a small target. Bass (1998, 178-179, table 3) calculates that
Palagruža’s Target/Distance ratio2 from these two islands is a mere 0.07 (as opposed,
for example, to the 0.6 T/DR of Tremiti – another small island – viewed from the
Italian mainland). But for a prehistoric navigator to have ignored Palagruža would
have meant effectively doubling the longest open water segment of the voyage as
well as, presumably, doubling the risks involved.
Early Neolithic finds on Palagruža are therefore interesting in at least two
regards. First, they contribute to the demonstration that the Central Adriatic
island chain was used by 6th millennium BCE voyagers, and thus lend support
to the argument that food production was introduced to Dalmatia via maritime
routes. Second, they demonstrate that (some) people had sufficient seafaring skills
and technology to enable them to move goods, ideas, and other people in a rapid
fashion over long stretches of open water. One can easily imagine how important
the ability subsequently became. Since everything we know about the first farmers
suggests that they lived in small groups, it is likely that these pioneers would have
actively sought to maintain ties with one another as a kind of social insurance
policy. And since in the eastern Adriatic overland communication is very difficult,
maritime links are most likely to have been relied on in order to preserve the
connections between communities seeking to make farming a successful way of
life. One index of the network’s density, the volume of interactions among these
groups, may be the extent to which scattered sites exhibit formal similarities in
their material culture. In this light, the widespread similarities seen in Impressed
Ware ceramic assemblages of the Adriatic (Spataro 2002) are not surprising.

From Here to There, and Back Again
How, then, was the Adriatic navigated in later prehistory? We do not get very
far by trying to discuss prehistoric Mediterranean boats and ships, since there
is virtually no evidence of them. There are no prehistoric shipwrecks from the
Adriatic whatsoever. The nearest early direct archaeological evidence comes from
an Italian lake where the remains of Neolithic dugouts have been found (Fugazzola
Delpino and Mineo 1995). Presumably, sea voyages were carried out by sailors
paddling similar rudimentary boats. The earliest evidence for sailing comes from
the Nile at the end of the 4th millennium BCE; in the eastern Mediterranean far
from rudimentary sail craft are known from early 2nd millennium Minoan frescoes
(Casson 1995). Unless one subscribes to the view that an incised decoration on
a late Neolithic pot sherd from Grapčeva Cave on the Adriatic island of Hvar
represents a sailboat (Novak 1955, 40, plate 194), it seems unlikely that the sail

2

This statistic is now a staple of island archaeology. Held (1989, 13) defines the T/D ratio as width of
the target island as seen on the horizon (measured in degrees) divided by the distance from point of
origin (measured in km). It can be used to assess the likelihood of an island’s discovery (Patton 1996)
because it takes a mariner’s point of view, balancing the apparent size of a target island when viewed
from the starting point of a voyage against the sailing distance required to reach the target.
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was introduced into the Mediterranean before the Bronze Age (Broodbank 2000,
341-347; Marcus 2002, 407-408). But this is – for the moment – no more than
conjecture.
The lack of evidence for boat and ship technology has been greeted as an
opportunity, not an obstacle, by Farr (2006, 91) and Broodbank (2013) among
others. Seeking to develop an archaeology of seafaring that is about more than
boats and boat-building, they suggest that we focus instead on the skill sets and
bodies of knowledge implied by the very real evidence we have for short- and longdistance voyages. Seafaring should be regarded as a socio-technical activity, which
raises questions about prehistoric travel and its social organization.
When prehistoric sailors ventured out onto the sea, they called upon various
kinds of knowledge. Some of this was situational knowledge in the most direct
sense of the term: an understanding of space and time that must have been different
from ours today, as Broodbank (2000) has pointed out. Sailors would have had to
have known where they were by recognizing features of land, sea, and sky. They
would have become familiar with the movements of certain stars, phases of the
moon, and so on.
It would also have been necessary for sailors to deploy some knowledge of
local navigation factors, such as currents, waves, and winds, in order to be able to
assess their vessel’s heading, drift, and speed. Comparing mental images of land
formations viewed from a sequence of particular perspectives to actually-viewed
sequences would have enabled ancient mariners to locate themselves. This is one of
the reasons it is frequently asserted that Mediterranean sailors in antiquity preferred
not to journey out of the sight of land (Casson 1995; Kaiser and Forenbaher
1999).3 For voyages of more than a day’s length they would have had to have
known where to find food, water, and fuel. Knowledge of local social conditions,
such as friendly or unfriendly ports of call, would have proved indispensable in
this regard (cf. Farr 2006 and Fernández-Armesto 2007 for extended discussions
of these matters). In the context of exploratory missions, of first encounters (and
then second, and third), the social seascape would have been as significant as the
physical geography. Finally, given that sailing is a risky business, sailors need to
take adequate precautions by invoking ritual and magic, in order to safeguard
themselves, their shipmates, their vessels, and their cargoes.
Who had all this knowledge and how was it disseminated? The strong likelihood
is that Neolithic sailors were men. Beyond this, considering the many sorts of
things that sailors would have had to have known and known how to do, seafaring
must certainly have been a special activity – not for everyone. Learning everything
one needed to know in order to survive at sea probably involved an apprenticeship
of direct observation, and the memorization of the mnemonic cues embedded in
oral tradition.
Not only was seafaring likely a special activity, but it was also an activity for
special kinds of people. Sailors are explorers. In a sense, no two voyages are the
same and sailors need to be able to make good decisions as sea states and weather

3

Recent discoveries of deep water shipwrecks far out into the open sea, in the Tyrrhenian and the
eastern Mediterranean, show that this was not always the case, however (Ballard et al. 2000).
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conditions change. Cross-culturally, such individuals are usually recognized as
being special: more perceptive, more daring, and even more worthy.
What is more, as long-distance travelers, mariners become acquainted with
other people and other peoples’ ways of doing things; they accumulate a wider
than usual range of experiences. If a sailor survives to old age he is a repository of
knowledge and likely will have been valued by others in that regard as well.
By the end of the Neolithic, settlements were to be found along the shores
of the eastern Adriatic and on all of the major islands. The smaller islands were
unlikely to have been settled, but at least one – Palagruža, as we have shown – was
repeatedly visited. Travel, therefore, took place within the islands of the Adriatic
archipelago as well as between them and the eastern mainland. Connections across
the Adriatic, between the eastern and western shores, are equally demonstrable. In
other words, Neolithic sailors were traveling up, down, and across the Adriatic.
Most of these voyages were short-range, taking a day or less to accomplish.
The channels between the islands of the Adriatic archipelago and the adjacent
eastern shore are relatively short and relatively safe. The coastlines here are fretted
with numerous coves and inlets that afford secure places to beach one’s vessel for
the night, or longer in case of inclement weather or hostile social conditions. It
is possible to imagine that much of the inter-east Adriatic interaction for which
we have archaeological evidence was accomplished by limited day-trips, via a kind
of water-borne, down-the-line exchange. Even so, recalling the discussion above,
knowledge of local conditions, landmarks, and so forth would have been essential
in the long run.
For longer-distance voyages, such as those from Italy to Croatia, or Albania
to Istria, the situation was somewhat different. Such trips could not be done in
a day or less and could only have been accomplished in one of two ways. Either
prehistoric sailors developed the ability to spend nights at sea, or they found routes
that involved several stages – island-hopping or cove-jumping across or along the
Adriatic. There is some positive evidence for the latter. The Palagruža evidence
suggests a Neolithic use of the island as a way-station on the route between Italy
and Dalmatia.
How far could they go? We do not have any positive evidence that Neolithic
sailors could hazard overnight voyages in the Adriatic. The negative evidence is
just that: nothingness. While some of the islands of the central Adriatic chain
show effective use of day-long trip segments (it takes 17 hours to row from Vis
to Palagruža, for example) there were instances of demonstrably longer-distance
communication. Either day-tripping sailors left no sign of some of their stops or
they knew how not to get lost at night.

Conclusion
The archaeological evidence presently available suggests that, around 6000 BCE,
small communities of agriculturalists had begun settling into places along the
eastern Adriatic coast, and, with a few exceptions, never penetrating too far inland.
With their gardens and their flocks these people introduced food production and
changed human life in the Mediterranean forever.
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Given how dispersed these early farmers were, it is remarkable that their material
worlds, the things they made for themselves, are so similar. Somehow, despite
the distances involved, people maintained contact with one another, sharing ideas
and goods. As Palagruža and other islands so clearly show, at least part of that
contact was maritime, carried out by voyagers sailing from one island to the next.
Instead of acting as a barrier between communities of early food producers in the
Adriatic, the sea provided the means by which groups maintained close contact
with one another and helped the spread of a common material culture. The energy
costs of sea-borne traffic are relatively low, especially along the rugged coastline of
the eastern Adriatic, and it is entirely conceivable that Neolithic sailors played a
critical role in the spread of food production and the values associated with it. One
might say that the success of farmers and shepherds in the Adriatic was contingent
on the prior success of navigators and mariners there.
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Abstract
This paper examines the home base/food sharing model developed by Glynn Isaac
in light of recent research on the Late Lower Paleolithic of Israel. The focus is on
a comparison of the cave site of Qesem and the open air site of Holon, both of
which have been the subject of comprehensive research. This comparison leads to a
consideration of an alternative model for early hominin mobility that draws on the
Lèvy walk foraging pattern in which a cluster of many short-distance excursions
are interspersed with occasional longer distance excursions comprising the full
range of landscapes exploited. Base camps may have emerged as one type of hub
for such excursions.
Keywords: Lower Paleolithic, Holon, Qesem Cave, Lévy walk, Base Camp

Introduction
The home base/food-sharing model developed by Glynn Isaac (1978) has had a
major impact on Lower Paleolithic archaeology and the study of human origins.
In Isaac’s model, a settlement system incorporating base camp sites provided the
setting for the emergence of social relations based on reciprocity that characterize
modern hunter-gatherer societies. For Isaac, base camps were the central place
locales to which hominins returned following bouts of scavenging/hunting, and
where the redistribution of food through sharing took place. A pillar concept is the
sexual division of labour, with gender groups foraging and hunting independently
in the landscape (see critique in Harroway 1989). Following Isaac (1978), base
camp sites should include a substantial accumulation of faunal remains and
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artifacts that are both spatially and temporally constrained. They should be located
away from places frequented by predators and the faunal remains should show
clear evidence for transport to the site for redistribution.
While few archaeologists question the value of Isaac’s model at a theoretical
level, there is an increasing awareness of disconformity between the expected
characteristics of a base camp and the actual nature of Lower Paleolithic
archaeological sites. Most early hominin occupations are located close to bodies
of fresh water and thus in areas frequented by carnivores that contribute to bone
accumulation and modification (e.g. Blumenschine 1991; Dominguez-Rodrigo et
al. 2007; Ashley et al. 2009). Furthermore, in localities where large accumulations
of lithics and fauna occur, there is rarely unequivocal evidence for carcass transport
to the site let alone apportioning of body parts, and in many cases the faunal remains
are most consistent with a carnivore kill/scavenge site (e.g. Dominguez-Rodrigo et
al. 2007). Indeed there is reason to question whether the earliest base camps would
even be visible in the archaeological record if they were set in locations subject to
erosion and if the activities that took place at the base camp did not result in the
accumulation of large numbers of tools or faunal remains (Panger et al. 2002). One
intriguing possibility is that base camps emerged gradually as a central component
of hominin adaptation (Roland 2000).
As noted by Sharon et al. (2014), until the Acheulo-Yabrudian period when
caves and rock shelters became a favoured locale for hominin occupation, openair sites were almost exclusively used in the Levant. With the full incorporation of
caves and shelters into the organizational repertoire of early hominins, increased
variability in site function is expected. Though this differentiation of site function
appears to be true for the Middle Paleolithic (Sharon et al. 2014, and articles in
that volume), we ask whether similar inter-site disparities can be identified in even
earlier periods and, if so, what it reflects about the context for the emergence of the
earliest unambiguous base camp sites.

Setting the Parameters for the Late Lower Paleolithic
The cultural chronology for the Late Lower Paleolithic, often based on partial
reports, predated the availability of dating methods and it is only in the past
fifteen years that it has become possible to develop an absolute chronology for
this phase in the southern Levant. The key dating methods applicable to this time
range are Optically Stimulated Luminescence (OSL) and Electron Spin Resonance
(ESR), while U-series dating of speleothems has also been applied (Qesem Cave).
Although the Tabun Cave sequence has produced discordant OSL and ESR
chronologies, most sites show good agreement between ages derived from the two
methods (Grün and Stringer 2000; Mercier et al. 2013; however, see Rink et al.
2004). Recent research by Grün (2009) suggests that ESR age determinations,
such as those from Tabun, are often underestimations as a result of the complexity
of modeling the distribution of uranium within teeth.
We have previously proposed the adoption of the term Late Lower Paleolithic
for the entire range of industries between OIS 9 and OIS 7 (Porat et al. 2002), and
we follow this classification in this paper. This is an alternative to the more widely
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used taxonomic designation of all assemblages in this time range to the AcheuloYabrudian or the Mugharan Tradition (see discussion in Bar Yosef and Belmaker
2011). Regardless of the approach taken, all researchers recognize significant intrasite variability in lithic technology/typology in this time range (e.g. Goren 1995;
and see discussion in Chazan and Horwitz 2007) and the distinctiveness of these
industries compared to earlier assemblages designated by Bar-Yosef (1994) as Late
Acheulean, which in contrast to the industries discussed here lack a well-developed
flake tool industry. Our approach differs from the dominant taxonomy in that
we emphasize under the taxon ‘Late Lower Paleolithic’ the degree to which each
assemblage shows a unique configuration of technological and typological traits,
while the Acheulo-Yabrudian (or Mugharan Tradition) assemblages are organized
into facies suggesting a set of distinct lineages.
We broadly identify two types of sites in the Late Lower Paleolithic of Israel:
a.

Open air, palimpsest sites (see Malinsky-Buller et al. 2011 for a discussion
of different palimpsest types)– such as Revadim and Holon– that are located
near sources of fresh water and are characterized by the association of a wide
diversity of stone tools including handaxes with faunal remains, including
extremely large mammals such as elephants and minimal or absence of
evidence related to use of fire.

b. Cave sites– such as Zuttiyeh, Tabun E, Qesem, Misiliya and Oumm Qatafa
D2–that are among the earliest cave occupations in this part of the world and
comprise, often on clearly defined living floors, dense deposits of stone tools
showing variation in the frequency of handaxes and formal scrapers, with the
fauna dominated by large to medium-size herbivores, and often displaying
clear and extensive evidence for the use of fire.
The goal of this article is to compare the archaeology of two sites that have been
the subject of extensive publication – the open air site of Holon and the cave site
of Qesem-- in order to elucidate settlement dynamics in the Late Lower Paleolithic
of the Levant. We aim to examine what these sites represent in terms of hominin
relations with their landscape. We propose that an optimal foraging pattern
known as the Lévy walk, which is a mix of groupings of long trajectories and short,
random movements (Raichlen et al. 2014:728), provides a useful theoretical basis
for developing an integrated picture of human use of the landscape during the Late
Lower Paleolithic in this region.

Holon–A Palimpsest Hunting Locality
The excavation of Holon, located some 2km south of the city of Tel Aviv, was
a salvage project carried out by Tamar [Yizraeli] Noy on behalf of the Israel
Antiquities Authority in advance of the construction of a factory that now covers
the site (Figure 1). Excavations undertaken during 1963 and 1964 followed by
a third season in 1970 (Yizraeli 1963, 1967; Noy and Issar 1971) cover a total
area of 120m2. Reconstruction of the site location (Netser and Chazan 2007) has
shown that it formed on the edge of a marsh which developed following blocking
of the outlet of the paleo-Ayalon River by incursive dunes. Details concerning
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Figure 1. The topographic position of Holon and Qesem. Note that the Ayalon River changed
course subsequent to the occupation of Holon. The course of the Paleo-Ayalon river is indicated
by a dashed red line.

the excavation, site stratigraphy and site formation processes are given in the
comprehensive final report of the site that was published by Chazan and Horwitz
(2007).

Lithics
The Holon lithic assemblage numbered 1,415 artefacts, including 100 handaxes,
39 choppers, 160 cores, and 1,116 flakes – with retouch on ca. 50% of the flake
component including both sidescrapers and truncated-faceted pieces termed Nahr
Ibrahim truncations, whose frequency in the Holon assemblage is unique. Steep
retouch is common yet Holon departs from the strict definition of the AcheuloYabrudian as Quina retouch is not common in the assemblage. Very few small
flakes were found, probably due to selective retrieval during excavation. While the
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presence of cores indicates that flake knapping took place on-site, technological
and raw material analyses demonstrate that the handaxes, choppers, and some of
the flake tools were produced off-site (Chazan 2000a,b, 2007a). Correspondence
Analysis showed that with the exception of bifaces, all lithic artefacts are highly
associated (Chazan et al. 2007; Monchot et al. 2012). No burnt lithics were
recovered.

Fauna
Of the 1,569 bones recovered during excavations at Holon, less than half, i.e. 573
(36.5%), could be identified to species. Of these, typical Holarctic taxa -fallow
deer and aurochsen- were the most common species (Table 1). Compared to the
low number of identified bones (NISP counts), there is a relatively high minimum
number of animals (MNI counts), comprising at least 6 elephants, 5 fallow deer,
3 aurochsen, 2 hippopotamus and individuals of red deer, gazelle, wild boar and
freshwater turtle.
Due to the small number of identified bones, little data on age profiles or sex
ratios are available. It is however noteworthy that the straight-tusked elephant
was represented by young animals and old adults, a profile that matches natural
mortalities such as found today at water holes in Africa (Haynes 1988). For
ungulates, all age groups were represented, including prime adults.
Species
Straight-tusked elephant, Palaeoloxodon antiquus
Hippopotamus, Hippopotamus cf. amphibius
Rhinocerus, Dicerorhinus hemitoechus
Aurochsen, Bos primigenius

Holon
21.0

Qesem
-

5.0

-

-

1.0

28.0

7.5

Caballine equids, Equus caballus

-

4.4

Wild asses, E. hemionus/ hydruntinus

-

0.5

0.5

1.0

Red deer, Cervus elaphus
Fallow deer, Dama dama cf. mesopotamica
Bezoar goat, Capra aegagrus
Wild boar, Sus cf. scrofa
Roe deer, Capreolus capreolus
Mountain gazelle, Gazella gazella
Hyaenid, Hyaenidae sp.
Birds, Aves spp.
Tortoise cf. Greek/Freshwater turtle,
Testudo cf. graeca/Mauremys caspica
Total NISP

43.0

79

-

0.1

0.3

2.0

-

0.07

1.0

-

-

0.3

-

0.3

0.5

3.0

573

2665

Table 1. Relative frequencies of faunal species recovered from Holon
and Qesem listed in order of size (from heaviest/largest to lightest/
smallest). Holon data from: Davies and Lister 2007; Lister 2007;
Horwitz and Monchot 2007; Hartman and Horwitz 2007. Does not
include material identified to body size class. Qesem data from: Stiner
et al. 2009, 2011. Does not include material identified to body size
class.
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Surface modifications to the bones were few, with only 3.6% of bones in the
assemblage exhibiting butchery damage resulting from hominin tool use – cut
marks, flake scars and chop marks (Horwitz and Monchot 2002; Monchot and
Horwitz 2007). A further 3% of bones exhibited carnivore and rodent damage
(gnaw marks, pits and puncture holes). No burnt bones were found.
Attrition of the faunal assemblage due to diagenetic processes, such as those
related to bone mineral density, appears to have played only a minor role in the
modification of the faunal assemblage from Holon. Consequently, the results of
the Utility Indices, which could be calculated only for Bos and Dama, are probably
reliable indicators. Both show a negative utility curve (Lyman 1994), with a high
proportion of skeletal elements with moderate to low utility value, a picture that
characterizes kill/scavenge sites where the high utility elements have been removed.
The identification of Holon as a butchery/scavenge locality is corroborated by
Correspondence Analysis, which indicates that there is a low statistical association
between different faunal taxa and skeletal elements such that bones of different
taxa are not spatially associated (Chazan et al. 2007; Monchot et al. 2012). These
data suggest discrete scavenge/kill locations within the site.

Stratigraphy
Based on Noy’s stratigraphic observations, Bar-Yosef (1994, 1998) suggested that
Holon contains more than one archaeological level and that only artifacts from
the main horizon had been published by Yizraeli (1967). In order to examine this
contention and to test whether Holon represents a single archaeological assemblage,
faunal and lithic material from the three different excavation seasons (1963, 1964
and 1970) were tested for differences. None were found between excavation
seasons in the range of faunal species or tool types represented, their relative size
proportions (length, breadth, thickness), and size ratios (Chazan 2007b; Monchot
and Horwitz 2007). Moreover, statistical tests, such as a variance mean ratio test,
have demonstrated that the lithic and bone remains are spatially associated rather
than randomly distributed (Chazan et al. 2007; Monchot et al. 2012).
However, what of the vertical distribution? The main find horizon of the site,
Stratum C, is horizontal and lies at a depth of slightly above 38.00 m.a.s.l. It is
a light grey clay attaining a maximum thickness of 1.70 meters. The excavator
(Yizraeli 1967) identified three levels within this main horizon – Top: many chalk
incrustations; Middle: very clayey with fewer chalk incrustations but with dense
archaeological material; Bottom: sandier with few archaeological remains, mostly
turtle.
Although there is evidence for some post-depositional vertical dispersal of
material, due to movement of water through the soils, this transport was limited in
scope and of low energy (see Monchot et al. 2012: Figure 3.2). The vast majority
of archaeological material derives from the middle layer of Stratum C, which
represents a single and clearly constrained archaeological horizon, although this
does not imply that this is a single living floor. In this profile, artefacts and fauna
are clearly associated and it is difficult to discern any evidence for more than a
single find horizon.
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Dating
OSL ages on sediments from two pits excavated near the original excavation area
at the site, and correlated on the basis of their geology with the archaeological
section, gave the following sequence (from the top of section down to its base):
81±8 kyr, (top paleosol); 150±13 kyr (lower paleosol); 198±22 kyr (archaeological
level C); and 240±17 ka (kurkar-beachrock level E) (Porat 2007). ESR ages on two
aurochs teeth from Holon gave ages of 197±11 and 210±17 kyr, respectively (Porat
2007). Thus, both the ESR and OSL ages converge on ~200 kyr for the occupation
of Holon, i.e. towards the end of marine Oxygen Isotope Stage (OIS) 7 (Porat et
al. 2002; Porat 2007).
The Holon ages have been questioned by researchers as being too young (BarYosef 1994, 1998; Mercier et al. 2000; Rink et al. 2004; Grün et al. 2008, 2009),
who suggest placing Holon in OIS 9. However, any effort to push the sequence
at Holon back this far is in clear contradiction with the geology of the Israeli
coastal plain. Extensive research links the formation of the coastal kurkar ridges
to specific phases in sea level regression (Mauz et al. 2013) and dates the kurkar
ridge underlying the occupation at Holon to OIS 8. Most importantly, the OSL
age of 234±19 kyr (towards the end of OIS 8), for the kurkar formation in Stratum
E, which clearly underlies the archaeological horizon C, further constrains the
hominin occupation at the site to OIS 7. Moreover, the Holon faunal assemblage
indicates a moist environment (see papers in Chazan and Horwitz 2007) consistent
with an interglacial, which based on the OSL and ESR ages should fall within OIS
7.
The debate surrounding the age of Holon rests on two misconceptions. The
first is that the Holon lithics should group with industries that Bar-Yosef (1994)
defines as Late Acheulean, such as Ma’ayan Baruch and Evron Zinat. This was a
reasonable conclusion based on preliminary publications, but the complete analysis
(Chazan and Horwitz 2007) makes it clear that Holon fits well within the range of
variability found in the Late Lower Paleolithic (or Acheulo-Yabrudian tradition)
with a significant component of sidescrapers with steep retouch, variable handaxe
morphology, and a complex flake production strategy. The second issue is that the
Holon ages overlap with the TL ages for the Middle Paleolithic of Tabun Cave.
However, at this time–as discussed in Porat et al. (2002) and more recently in
Mercier et al. (2013)-- this problem applies to a number of Late Lower Paleolithic
sites. Given the complexity of OIS 7, and the limitations in the precision of dating
methods for this time period, it remains possible that Holon and other Late Lower
Paleolithic sites date to an early warm stage within OIS 7 (7e) and that Tabun
D Mousterian dates to a later warm stage (7c or a) of this same interglacial (see
Rohling et al. 1998; Bar Matthews et al. 2003; Roucoux et al. 2008). Nonetheless,
the rapid transition from the Late Lower Paleolithic to the Middle Paleolithic
proposed by Porat et al. (2002) is supported by the preponderance of available
data.
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Duration of Occupation
There is no method to determine the time duration represented by the palimpsest
of activities that created the association of faunal and lithic remains found at the
site of Holon. This is not a problem unique to Holon but, as recognized by Stern
(1993), is an intrinsic element of the Lower Pleistocene archaeological record. As
noted above, the nature of the vertical distribution of both artefacts and fauna
indicates that the material was deposited during a constrained period of time, while
the condition of the faunal remains (Monchot and Horwitz 2007) point to rapid
burial. It appears extremely unlikely that Holon represents a single occupation
event and rather should be seen as a palimpsest of activities over a constrained
period of time (Chazan and Horwitz 2006, 2007). There is absolutely no evidence
to support the view that these activities were the result of visits by two distinct
groups–one using handaxes and the other the flake and core component of the
assemblage. Rather, both the vertical and horizontal distribution data supports
the view that these are components of a single assemblage and that the stone tools

a

b

Figure 2. a. A vernal pool near the town of Rehovot (coastal plain of Israel), which resembles
the reconstruction of the palaeo-environs of the site of Holon (Photo Yuvair Wikimedia
Commons). b. The landscape close to Qesem Cave (Photo O. Ackermann).

172

fresh fields and pastures new

are associated with the faunal remains. Due to its proximity to the river, Holon
would have offered a mosaic of environments with excellent opportunities for both
hunting of a wide range of animals as well as scavenging natural mortalities on the
river banks. Following repeated visits by hominins to this favored marsh locality on
the edge of the paleo-Ayalon river, over a circumscribed period of time the remains
of animal carcasses and lithic artefacts would have accumulated.There is little
evidence at Holon for on-site consumption of fauna (cut marks, fire), implying
transportation of food resources to other locales in the landscape.

Qesem Cave – A Probable Late Lower Paleolithic Base Camp
Qesem Cave, located some 12km east of Tel Aviv, was discovered during the course
of highway development, during which the cave roof was removed. Excavation
seasons undertaken since 2000 have exposed archaeological deposits with a depth
of 7.5 meters from bedrock to the uppermost layer (Barkai et al. 2005; Gopher
et al. 2005, 2010). There are two depositional sequences. The lower sequence has
a significant geogenic component and developed while the cave was still largely
closed; the upper component is mainly composed of anthropogenic sediments
with a very large component of burnt material and ash, attesting to extensive use
of fire (Karkanas et al. 2007; Shahack-Gross et al. 2014).

Lithics
Qesem Cave has yielded only a small number of bifaces and the lithic industry
throughout the sequence is dominated by a blade industry attributed to the
Amudian facies of the Achuelo-Yabrudian (Lemorini et al. 2006; Shimelmitz et
al. 2011). There is also a persistent minor component of retouched sidescrapers
attributed to a Yabrudian facies and some levels in which sidescrapers are dominant.
While detailed data on the distribution of handaxes, sidescrapers, and blade tools
have not yet been published the occurrence of ‘Yabrudian’ elements is clearly found
throughout the sequence. The density of lithic material is far higher at Qesem than
at Holon. The five assemblages included in the study by Shimelmitz et al. (2011)
include 8,915 pieces of debitage and shaped items.
Publications of Qesem Cave have focused heavily on the blade component,
which is interpreted as a precocious technological development linked to early blade
production in Africa in the Kapthurian Formation and Kathu Pan 1 (Shimelmitz
et al. 2011). However, this emphasis on blades as an advance in lithic technology
obscures the technological characteristics of the blade production at Qesem Cave,
which is an expedient technology that is well adapted to the slabs of chert available
in the immediate vicinity of the cave. Detailed technological analysis of the Qesem
blades has failed to find any evidence of elaborate core preparation beyond the
maintenance of distal convexity through overpassing removals. Platforms are large
and unprepared and removals were made with a hard hammer. The Qesem blade
production has been described as a case of predetermination similar to the Levallois
method because “the removal of each blade defines the contour for the following
detached blade” (Shimelmitz et al. 2011:477). However, this actually describes the
type of method that, like the discoidal or trifacial methods, is distinct from the
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Levallois precisely because it does not involve a stage of preparation that is distinct
from exploitation (Boëda 2013).
The Qesem blade assemblage can perhaps be best understood as an expedient
tool technology adapted to using raw materials found in the immediate vicinity of
the cave. This emphasis on expediency is also found in the use of very small flakes
for butchery as indicated by use wear analysis (Barkai et al. 2010). It is notable that
this small flake component was largely absent from Holon, probably as a result of
the recovery methods used during the excavation.

Fauna
A sample of some 5,000 identified bones were examined and has revealed a picture
of the faunal spectrum at Qesem that is markedly dissimilar to that found at Holon
(Gopher et al. 2005; Stiner et al. 2009, 2011) (Table 1). The animal diet was more
focused than at Holon, with 79% representing fallow deer (Dama mesopotamica),
predominantly prime adults with few juveniles or old adults, a mortality pattern
that is characteristic of human predation (Stiner et al. 2011). Smaller quantities
of other taxa were found (Table 1) with a marked paucity of aurochs, roe and
red deer, and absence of gazelle, taxa found at Holon and common in Levantine
Early Mousterian sites (e.g. Tchernov 1998; Shea 2003). Small prey species
comprised porcupine (Hystrix indica), tortoise (Testudo graeca), and birds, while
raptor activity in the cave is attested to by extensive micromammal middens (Maul
et al. 2011). Notably, remains of extremely large mammals are absent (elephant,
hippopotamus) or rare (rhinoceros). Preliminary results on the taphonomy of the
upper layers at Qesem Cave (Gopher et al. 2005; Stiner et al. 2009, 2011) indicate
an inverse picture for the representation of skeletal elements of Dama to that found
at Holon. Even after attrition due to diagenetic factors has been accounted for, in
the Qesem assemblage there was a predominance of limbs and cranial bones (no
antlers) and a rarity of trunk elements, pelves and foot extremities (phalanges).
Indeed, Gopher et al. (2005:86) note that “hominids were selective about the
body parts they transported to the cave, presumably following field processing of
the carcasses elsewhere.” Moreover, unlike Holon, there is a very high frequency of
cut marks on the Qesem bones, numerous cone fractures associated with marrow
extraction, and no rodent damage while carnivore damage was observed on only
one bone out of some 2000 bones examined.
Especially noteworthy are the extensive signs of burning -including calcinationexhibited by the Qesem fauna. Stiner et al. (2009, 2011) note frequencies of 12%
to 14% burnt ungulate bones due to marrow processing but also post-discard
scorching in a hearth. Remains of other taxa, especially tortoises, also experienced
high frequencies of burning (19% on average). These data contrast markedly to the
results for Holon, suggesting that a significantly different range of activities took
place at Qesem Cave that included food preparation and consumption, features
more characteristic of a base camp. As noted by Stiner et al. (2011:229) “The
zooarchaeological results from Qesem Cave seem to raise the uniquely human
metaphor of “hearth and home,” as there is evidence for deferred benefits, divided
foraging efforts from a central place, cooking, and presumably meat sharing.”
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Recently, Shahack-Gross et al. (2014) provided micro-morphological evidence to
substantiate the claim of repeated use of a central hearth inside the cave.

Dating
A series of U/Th series dates on speleothems indicate that site occupation began
before 382 kyr and ended before 152 kyr, possibly around 200 kyr (Barkai et al.
2003; Gopher et al. 2010). More recent TL and ESR/U-Series dates (with the
exception of a small number of outliers), suggest an even more constrained period
of occupation that falls within the period between 300-200 kyr (OIS 8-7) (Mercier
et al. 2013). While the dating of the site is still in process and the excavators
continue to argue in favor of a longer sequence reaching back at least to OIS 9,
there is at present strong reason to believe that the occupation of upper component
of Qesem partially overlaps with the period of the occupation of Holon during the
interglacial OIS 7.

Discussion
The differences in composition of faunal and lithic assemblages, frequencies of
cut marks and use of fire between Holon and Qesem are stark and point to two
different modes of occupying and using the landscape (Table 2). Whereas Holon is
best understood as a palimpsest site in a favoured hunting/scavenging locality, the
situation at Qesem fits extremely well with the expectations of Isaac’s home base/
food sharing model. As pointed out by Chase (1991), there are limits as to the
extent of chronological resolution for Paleolithic sites so that the archaeological
records recovered at Holon and Qesem represent, at best, an approximation of
contemporaneity. Nevertheless, it is useful to attempt to reconstruct hominin
use of the Late Lower Paleolithic landscape as indicated by these two distinctive
archaeological localities.
We can begin with the observation that although these sites are quite distinctive
they are both nodes of repeated hominin activity. Thus, we can dismiss outright
a ‘Brownian model’ of hominin mobility in which all spaces on the landscape are
equally likely to be the site of activity. However, there is also reason to discard the
notion that the hominin activity at each site reflects an adaptation strictly limited
to discrete localities. A more likely scenario is that the activities represented at
these two sites are part of the same continuum of landscape use by Late Lower
Paleolithic hominins and reflect a Lévy walk foraging strategy (Brantingham 2006;
Raichlen et al. 2014).
The Lévy walk forager movement model may be explained as follows: when
a forager searches a landscape to locate targets (food, prey or resources) whose
locations are not known a priori, it uses a random search model. This pattern
of locomotion has a certain degree of freedom (i.e. follows random motion) and
so resembles a simple random walk so long as there is no bias in the direction
of movement. It is, however, subject to external or internal constraints, such as
the environmental context of the landscape or the physical and psychological
conditions of the forager. In order to optimize search efficiency and as a response
to the constraints on the random search pattern, when a forager cannot find the
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FEATURE

HOLON

QESEM
SITE

Area excavated

120 m2 x 2m depth

12m2 x 7.5m depth

Dating

200-220 Ka

382-152 Ka

Site type

Open air, adjacent to a river

Cave

Faunal sample
studied

N= 1,569

N= ca. 5,000

Most common
faunal species

Dama 43% of total id;
16% of total fauna

Dama 79% of total id

Very large
mammals

Present (Paleoloxodon, Hippopotamus)

Rhinocerus rare, other very large species
absent

Skeletal element
representation

Dama – complete
Bos – low utility elements

Dama – mainly cranial (no antlers) and limb
elements = selective transport
Bos – few bones

Burnt Bones

Absent

Common – 12-14% of all ungulate bones;
84% of unidentified bone splinters

Cut marks

Few – on 3.6% of bones

Many – on 9-12% of bones

Cone fractures

Questionable if present – only isolated
instances

Common – on 19-31% of bones

Carnivore/Rodent
damage

Present – on 3% of bones

Very rare

Weathering

Common on many bones

Rare – 2% of bones

Lithic density

Sparse: N = 1,415 but deposit was not
sieved

Very dense: N = 50,000 items

Bifaces

Many: N = 100

Few: N = 4+1 preform

Biface
manufacture

No handaxe debitage suggesting off-site
manufacture

Presence of large flakes for fashioning
bifaces suggesting they were made on-site

Dominant artifact
type

Flakes, sidescrapers, Nahr Ibrahim
truncations

Blades

FAUNA

LITHICS

CONCLUSION
Hunting/Scavenge site

Base camp

Table 2. Comparison of Characteristic Features for Holon and Qesem Cave.

desired target, their strategy shifts to the Lévy walk pattern. This is typically a
cluster of many short-distance excursions which are interspersed with occasional
longer distance excursions.
Lévy walk distributions have been identified in foraging patterns of a wide
range of animal species, including primates (Viswanathan et al. 1996; Dai et al.
2007; Schrier and Grove 2010; for critique see Sueur 2011). The observation of
a similar distribution of movements across species suggests that this algorithm
has power that transcends resource distribution or species cognition. Raichlen
et al. (2014) have recently identified Lévy walk patterning in the mobility of
contemporary Hadza, extending work by Brantingham (2006) who proposed this
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model as an explanatory framework for lithic transport in the Upper Paleolithic.
A Lévy walk strategy has also been demonstrated for central place Piro shotgun
hunters in Peru (Levi et al. 2011), who, in order to exploit high ranked prey
once their area is depleted, walk to distant regions where high-value prey are still
abundant instead of substituting low-value game in the immediate environs of
their settlement. Brantingham (2006:437) interpreted the Lévy walk short and
long steps “as turning points along a continuous path representing a single foraging
bout, temporary camps or resting spots used by special-purpose activity groups
in a logistical foray, or residential camps used by a residentially mobile foraging
band.” It should be noted that the statistical issues involved in analyzing mobility
data are extremely complex and counterarguments abound. For instance, examples
of primate mobility that conform to random (Brownian motion) patterns have
also been raised (Sueur 2011). However, the convincing observation of Lévy walk
distribution of mobility in contemporary human foragers and in primates suggests
that such a distribution is of relevance to the study of early hominins.
The question then follows as to the structural elements of early hominin
mobility. In their analysis of contemporary Hadza mobility and Lévy walk
foraging patterns, Raichlen et al. (2014) stress that their result does not imply
that the Hadza are not knowledgeable of their environment. For humans, spatial
information may be retained in memory from direct experience, but unlike nonhumans it can also be acquired verbally or via symbolic representation (e.g. maps)
and can contain an element of chronology – past, present, future (Uttal 2000;
Gattis 2001). There is clear evidence that many non-human primates possess a
mental map of the landscape that enables them to engage in goal-directed foraging
and retain knowledge and memory that guide their foraging decisions (e.g. Tolman
1948; Menzel 1978; Garber 1989; Zuberbuhler and Janmaat 2010; Janmaat et
al. 2014; but see Bennett 1996 for a contra view). For example, in their study of
hamadryas baboons, Schreier and Grove (2010) point out the structuring of the
baboon landscape with sleeping areas, water sources, feeding areas, and territorial
boundaries. Though a cognitive map may work for human and non-human
primates for detection of stable resources that are available either on a year-round
or seasonal basis, it is less suited for ephemeral, mobile and/or heterogeneously
located resources, where a Lévy walk model may be more appropriate to ensure
encounter success with prey or resources.
Although it is difficult to give a precise species designation for the Late
Lower Paleolithic populations of the southern Levant we can say with confidence
that they belonged to archaic Homo. Regardless of details, we can begin with
the assumption of bipedal mobility broadly consistent with the walking and
running abilities of modern humans. We can also assume a degree of abstract
spatial cognition consistent with what is known generally for hominoids, and
the ability to manufacture complex stone tools suggests that cognitive models of
the landscape include geometric as opposed to strictly egocentric maps. We can
question whether the concept of ‘search’ is strictly applicable to a species with
such complex knowledge of its landscape. This question can be elucidated by
considering a number of components that may have made up the Late Lower
Paleolithic landscape of the Levant (Table 3).
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Landscape Feature

Examples

1. Fixed known geographic
features

Sleeping places, caves or rock shelters.

2. Fixed known but
fluctuating features

Some fixed features in the landscape would have fluctuated in extent on a seasonal
basis. For example, swamps formed by dune blockage of drainage systems would
have been consistent in location but changed annually as well as seasonally in
their presence and extent. Springs would also vary in degree of discharge on a
seasonal basis.

3. Fixed partially known
features

Lithic raw material sources are fixed in the environment but require searching
within the source area to find actual material. Thus, while a general source area is
known (e.g. wadi beds), searching to some degree is required to carry out the task
of lithic raw material procurement.

4. Seasonal known features

Plant foods such as nuts and grasses would be available seasonally in known
locations. These foods would require only very limited searching.

5. Seasonal partially known
features

Other plant foods although occurring in known areas would require significant
searching and effort for extraction. Tubers and corms would fit in this category.

6. Autonomous partially
seasonal features

Animals practice their own autonomous mobility strategy. Thus, hunting and scavenging would require coordination between hominin mobility and the mobility of
each prey species. It is interesting to note that from this perspective scavenging is
particularly complex as it requires the intersection of hominins, predators and prey.

7. Sporadic seasonal
features

Natural fire is a sporadic occurrence in dry spells that would be unpredictable as
are floods in rainy seasons.

Table 3. Spectrum of Landscape Features.

Figure 3. Schematic representation
for Lévy walk mobility pattern as it
might apply to Qesem and Holon. This
representation is highly schematized and
does not represent the real complexity of
Late Lower Paleolithic landscapes, which
would have included many other potential
sources that could be exploited in the
landscape such as those listed in Table 3.
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Qesem appears to have functioned as a node of concentrated hominin activity
related to a sheltered location in which food was processed and fire was maintained.
This node thus correlates to a fixed known geographic feature. However, based on
the available data, it appears that the occupants of the site drew on fixed resources
located in close proximity to the site. The expedient exploitation of slabs of chert
available near the cave would have required frequent short excursions and we can
assume similar access to seasonally fluctuating resources, such as plant foods and
water. Other seasonally available resources might have required longer excursions
and particularly in the case of animal prey, might have linked Qesem to other
nodes of activity (hunting sites) at some distance from the cave, such as Holon.
Although Holon does not conform to the expectations of a base camp site (due to
its proximity to water, negative utility curve and lack of evidence for food sharing/
consumption), like Qesem this locality was a node of recurrent intensive hominin
activity – hunting/scavenging events of very large and medium-sized animals. The
focus of hominin activity at Holon is tied to a fixed known but fluctuating feature
(a fresh water marsh). There is clear evidence that beyond activities that took place
in close proximity to the site (hunting, collecting plants, collecting raw material
for on-site knapping), there was also a linkage between Holon and more distant
localities that were the location of biface manufacture.

Conclusion
The picture that emerges from these two sites then conforms well with a Lévy walk
pattern with these two late Lower Paleolithic archaeological locales forming not
delineated localities but rather focal points of short excursions articulating with
more distant localities. Clearly, there are many factors that constrain movement,
including time, distance and social factors. Nor do our current methods allow us to
envision the role that social boundaries would have played in structuring hominin
mobility in the past, but based on analogues with other hominoids it would be
reasonable to expect that these were significant. Detailed studies of lithic technology
might hold promise to fill this gap in our knowledge, although disentangling what
aspects of variability reflect social identity or tradition, as opposed to site function
and constraints imposed by raw material, remains a major challenge.
Whether early hominins moved among resource localities as a unit or whether
the group split and different parts of the population followed dissimilar trajectories
cannot be clearly determined. When we imagine the hominin presence across the
landscape of the Levant 400,000-200,000 years ago, we can picture groups of
hominins moving across large areas to places with particular resources where they
then might remain tethered for some time. From here they may have wandered
off on short excursions before moving onward across a greater distance to a new
locality, that may in turn become the hub for shorter excursions. The base camp
may represent just one in a spectrum of such hubs.
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Abstract
The study of the often fragmentary bones from Pre-pottery and later Neolithic
levels of the Abu Hureyra tell has revealed the everyday lives of the families who
lived there between ten and eight thousand years ago. Excavations explored the
settlement in seven trenches A-G. Already trenches B, D, E and G have shown that
initially the villagers were hunters and gatherers who progressed to growing cereals
then to husbanding domesticated animals and acquired the skills of techniques to
aid manufacture and storage of their produce. Burials from trenches A, C and F
confirm this picture. The first Neolithic PPNB burial in trench E, if a foundation
burial, may signal a change in focus from the closure deposits of abandoned
buildings to a bond with the future. Later arrivals, of a physically distinctive tribe,
marked their arrival at Abu Hureyra with secondary burials in the largest building
within the host settlement. It may be they who introduced successful methods of
shepherding, specialist crafts, and, above all, integrated with the host population.
Situated at the edge of the desert the inhabitants of Abu Hureyra were subsistence
farmers vulnerable to the vagaries of any change in the climate and it is not easy to
understand how their ideological identities developed over time; they appear less
sophisticated or hierarchical than their neighbours.
Keywords: Abu Hureyra, Neolithic, Craftsmen, Identity, Farming, Nomadic
pastoralists

Introduction
It is with gratitude to Andrew Moore for his gift to me of the study of the
human remains from Tell Abu Hureyra that I offer this overview of the Neolithic
people that he and his team excavated. Many challenging hours were spent with
a dedicated group of Extra-mural students of the University of London teasing
out the identities and lives of the inhabitants of the Village on the Euphrates. The
excavation methods in the 1970s, which were exemplary and Andrew Moore’s
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Figure 1. A man of Abu
Hureyra about 8000 years
ago.

generosity in sharing data and field notebooks have enabled the recognition of the
bone signatures of some of the extraordinary skills of the ordinary people of Abu
Hureyra.
Tell Abu Hureyra was a large tell on the southern bank of the Euphrates River,
to the south east of Aleppo in northern Syria. Six trenches, A to G, across the
tell were excavated by Andrew Moore for the Syrian Government during short
seasons in 1972 and 1973 in advance of the building of the Tabqa dam. Despite
the urgency of the task all the soil excavated was sieved for plant and animal
remains. Since then there has been an extensive program of identification, analysis
and dating. The site spans 3000 years with evidence for extensive settlement in the
Epipalaeolithic (AH1), the Neolithic (AH2) and the Modern (Historic) Periods
(15th-19th centuries).
Here I shall try to follow the social identities of the communities that lived on
the tell during the Neolithic Period, concentrating on the human remains from
trenches A, C and F, to complement the lives of the people from trenches B, D, E,
and G already reconstructed in Village on the Euphrates (Moore et al. 2000).
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Epipalaeolithic: New Land
The Younger Dryas cooling episode 12,900 years ago was triggered when an
asteroid or comet impacted earth. Thermal radiation from air shocks was sufficient
to melt surface sediments at temperatures up to or greater than the boiling point
of quartz (2,000 oC) with Abu Hureyra near the centre of a high energy airburst
impact (Bunch et al. 2012). More than 150 species of plants showed the distinct
effects of the transition to cooler, dryer conditions during the Younger Dryas
(12.9-11.5kaBP)1. Gazelles migrated away to find pastures available in successive
seasons (Legge and Rowley-Conwy 1987; Moore 2000, 12-13).
Eventually migrations of people began in the late Epipalaeolithic and new
settlements, including Abu Hureyra (AH1) with its round houses, the earliest of
these sites and Dja’de el Mughara, Mureybet, and Jerf el Ahmar, along the middle
Euphrates emerged (Akkermans and Schwartz 2003, 28-29; Asouti and Fuller
2013, Fig. 7). Tool kits and exploited fauna differ between sites and there was not
much cutting of plants to judge from low levels of gloss on tools (Olszewski 2000,
148).
The primary animal was the gazelle and any hunter-gatherer group that
depended heavily on such animals would have had to pursue a mobile way of life
(Moore 2000, 12-13). They would have hunted in bands using a sophisticated
desert kite2 to drive animals that migrated every year to be near the water when
they calved (Legge and Rowley-Conwy 1987). This was a seasonal and intense
activity that must have involved the whole community. Then, as the climate
deteriorated, the site was partially abandoned. Only isolated fragments of human
bone were recovered from this period.

Neolithic PPNA: Food for the Quick and Homes for the
Dead
In due course people returned to the deserted area and constructed a new village
(AH2) in a new style – rectangular buildings with several rooms. The building
again represents an intense cooperative enterprise. The African architect Diébédo
Kéré sums up the human need for shelter:
“A living space is about intimacy and feeling secure, – as children we would build
shelters using branches and leaves. We wanted to feel secure, to define our own
territory in the middle of the vast landscape…In African tradition, building a
house involves the whole community with everyone participating” (Kéré 2014,
139f ).

Archaeologically there can be a lag between sources of evidence – floral and
faunal changes take years to become visible in the record whereas a new building and
burials are immediate. Demographics constructed from burials are a particularly
1
2

It seems preferable to give the original uncalibrated BP radiocarbon date as was used in the “Village
on the Euphrates” given the number of versions now available for calibrating to BPcal. or cal.BC.
These charts are now readily available (See Asouti and Fuller 2013).
Desert kites have walls sometimes kilometres long converging towards an enclosure that could be
used as animal traps by hunters.
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rewarding source for the Neolithic because so many were within buildings that
became a focus for burial as well as for living.
The decline in wild cereals that was triggered by the cool dry climate of the
Younger Dryas precipitated cereal cultivation. Farming began in earnest adding
three wheat species and barley to the repertoire, eventually replacing over the next
2500 years, the wild grasses that had been staples. Relative to the great variety
of seed foods used in AH1 times, the range of cultivated grains used by 8500
BP represents a significant narrowing of dietary diversity that could well have
impacted human health (Hillman 2000, 421f ). As indeed it did.

PPNB: Hunting to Herding
Herding adds a unique dimension in the relationship that develops between
herdsman and the lead animal. Sheep and goats have a social system that is based on
a single dominant leader. They have a home range but do not defend a territory in
the same way that deer and antelope will and will adopt a human leader (CluttonBrock 1981, 55). This led to a series of experiences that define the Neolithic.
Among pastoralists it is traditional for the shepherd to guard and move his flocks
with a ‘bellwether’ that has been specially reared by the shepherd to be a natural
flock leader. There is a bond between them. There was a major change in attitude
from hunter empathy with the hunted animal to the pastoralist’s bond with his
flock through the lead animal.
The deepest levels excavated were in trench E, which reached an abandoned
Epipalaeolithic round house over which sterile layers had accumulated. These had
been levelled in preparation for the building of a new rectangular house. In the
middle of one room we meet our first inhumation: fragments of a skull, femur
and a few other bits of bone, evidently a secondary burial – a foundation burial.
Remains of ancestors sometimes travelled with migrants to be buried within their
new home. Foundation burials could symbolize attachment to place and signal a
change in focus from the closure deposits of abandoned buildings that look back to
the lineage, to a commitment to the future. This we see as an intellectual witness
for the Neolithic (Molleson and Arnold-Forster 2015). Later, neonates interred in
walls may also have been foundation burials (Chamel 2014, 186).
The demographic profiles of burials in intramural spaces reflect domestic
settlement patterns that could be from one family over several generations or an
extended family having right of burial in that particular space. Genetic markers
can help identify lineage identity. A cluster of rare traits relative to the prevalence
of these traits in the general population can identify a kinship. There is some
evidence for kinship among the multiple burials, while immigrants might be the
best reason for a cluster of mandibular and dental traits late in PPNB (Molleson
2006; Molleson and Rosas 2012). For the rest, from the lack of such clusters,
matings were within the settlement or with nearby settlements of similar genetic
makeup (Alt et al. 2013; Molleson et al. 2005a).
Grindstones and demography give different emphases of identity. At Abu
Hureyra there appears to be a saddle quern to each household, evidence that the
daily basis of living was the family. At Çatalhöyük, while a saddle quern is located
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within the building the number of burials seems greater than the number of people
who would have lived there at any one time. Radiocarbon dates indicate 80-100
years usage of the space (Hodder 2005). There is a uniformity of burials within the
area of excavation. This may be the point: right of burial within a given area need
not be for reasons of kinship exclusively, but for a group; however, the blackened
ribs in the old from long exposure to the smoky atmosphere of the enclosed rooms
at Çatalhöyük argue that rooms were primarily for living in (Molleson 2007a).
In order to recognize individuals having an identity that overrides kinship we
might seek out the signs of lifestyle. Most would have been acquired during an
individual’s lifetime, while others defined by extreme environmental conditions,
including nutritional. Some nutritional conditions wittingly or unwittingly can
induce congenital epigenetic traits that persist across generations. The signs of
identity in the Neolithic are drawn from morphologies induced by early life
activities.

PPNB: Craftsmen of Trench A
Nowadays probably only musicians and athletes in training impose such stresses
on the young body that the bone morphology is actually modified. In the past, the
conditions of demanding and unrelenting exertion may have been more common
and more evident, especially if the stresses had been imposed while the bones were
still growing. It is for these reasons that very occasionally we can recognise changes
on excavated bones that can be attributed to specific postures and associated with
particular tasks. The labour-intensive necessity of craft production has effects
leading to role specialization and, ultimately, on social stratification and hierarchies.
The remains of a minimum of 22 individuals were recovered from rooms
excavated in Neolithic levels of trench A. Inclusions of bones from other individuals
in graves and scraps of bone could bring the number of other individuals to about
30 (including 12 neonates, an infant, a juvenile, six adults, five females and one
male) and eight or ten of undetermined age. Thus, the demographic distribution is
not natural for a domestic settlement. We must assume that most of the males and
many of the females were buried outside the walls of the building.
The matrix was constructed by Tim Compton, who was able to confirm the
Neolithic age of the deep sounding but was not able to allocate to 2A or 2B phases
on the basis of animal bone content as there was frequently so little animal bone.
Human bone from burial Tr.A 73.B194 dated 8,180 +/- 200BP (OxA-4660)
provides a date for Period 2B. This was a period in which large-scale sheep and
goat herding superseded gazelle hunting as the principal source of meat for the
inhabitants of Abu Hureyra (Legge and Rowley-Conwy 1987; Moore and Hillman
1992).
All of the adults from trench A show signs of task-related wear of the teeth.
Evidence for task-related dental abrasion was remarkable. Grooving and chipping
of especially the anterior teeth point to fairly intensive use of the teeth to prepare
fibres for manufacture. The fibres were not all of the same material. Some were
very fine and created sharp edged grooves on the teeth (Figure 2); other grooves
are more rounded and suggest basket making (Figure 3). The females have larger
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Figure 2. Tr.A73.853. Sharp edged grooves on the upper teeth from pulling a spun plant
thread across them.

mandible condyles than the one Historic Period female in which it could be
measured, which suggests the use of greater masticatory forces than normally
related to food hardness and therefore task related. Generally dimensions for the
Neolithic females are smaller than for their Historic counterparts.
Parallels with modern documented sources indicated that in several individuals
the teeth were part of process of making baskets from reeds. The broader grooves
can be attributed to plant stems such as Scirpus reeds (Jennings 1957; Molleson
2014). The sharp-edged grooves as noted on mature female, Tr.A73.853, may
have been created by a spun thread, but this is difficult to establish, although
it is perhaps relevant that there are signs that the hand bones of Tr.A73.2565,
who also has grooved anterior teeth, were subjected to prolonged gripping and
rubbing actions (Figure 4). The attachment for the muscle that rotates the thumb
(Opponens pollicis) on the first metacarpal is pronounced, which together with
a pit on the palmar surface of the middle phalanx of the middle finger can be
associated with movements used in spinning or basket making. The proximal
phalanges of the hands have well-developed lateral ridges. Another female, with
a grooved upper lateral incisor also has a pronounced tubercle for attachment of
O. pollicis on the first metacarpal. The complex of features suggests that weaving
and basket-making crafts were being developed during the mid PPNB Neolithic.
Calculus had formed on many of the dentitions, presumably as a result of the
enhanced salivation induced by constantly having something in the mouth.

Figure 3 (next page). Tr.73.2771. Rounded grooves on the upper and lower teeth from pulling
plant fibres over them.
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Figure 4. Tr.A73.2565. Hand
bones with strong attachment
areas for the muscles used for
gripping.

Some of the mandibles have a forward development of the coronoid process
(Figure 3). This is seen to persist despite disuse atrophy of the fractured jawbone
of Tr.A73.2564. It is already present in the fragment of mandible of a five-yearold Tr.A73.2772. These features suggest a familial trait rather than a trait acquired
through activity, although five years would not be too soon for a child to become
involved in the family craft (Molleson 1996). This child is remarkable for the band
of red cinnabar (mercuric sulphide) across its forehead (Figure 5a) (Molleson et al.
1992). The paint could have been applied during life possibly as a treatment during
illness, as has been suggested for the red stains of realgar (arsenic sulphide) on
many of the sick children found in Building 1 at Çatalhöyük in Turkey (Molleson
et al. 2005b).

PPNB: Workers of Trench C
The Neolithic human bones in trench C were recovered principally from a major
collective burial pit, a particularly large group. The pit was at one side of the trench,
which had to be expanded in the second season to retrieve the burials, which
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Figure 5a. TrA.73.2772.
Band of red cinnabar painted
across the forehead has
transferred to the bone after
disappearance of the skin.

Figure 5b. Tr.C73.846B.
Streak of red cinnabar on the
maxilla and palate originally
painted on the upper lip.

were still under the baulk. Consequently, the burials come from two contexts in
successive seasons, level 39 in 1972 and level 9 in 1973. They should, however, be
treated as one contemporaneous burial group.
Field plans show that these were not tidy inhumation burials (in contrast to the
remarkable sitting burials reconstructed at Tell Halula by Ortiz et al. (2013)). There
was no consistency in the disposition of the bones when excavated, although some
appear to be partly articulated. In many cases, the cranium and mandible and postcranial skeleton had been separated. Complete, even fragmented, skeletons were
rare. Yet the pit includes the best-preserved adult cranium Tr.C73.845 (Figures
1, 6). Some burials, given a single skeleton number, proved to contain several
individuals. It makes more sense if skull Tr.C73.847 goes with Tr.C73.849 and
Tr.C73.850 skull goes with Tr.C73.847 post-cranial. Tr.C73.847/73.849 would
have been a crouch burial lying on its right side, head to north. The assemblage
has many characteristics of secondary burial. Infants and neonates must have been
buried elsewhere.
The Pit 39 assemblage appears to be the end of a deferred burial practice
in which males were separated from females and children, and cranial from
postcranial bones. Dimorphism between the sexes was not only marked by size
and morphological differences but also activity markers; men habitually took up
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Figure 6. Tr.C73.845. Restored
cranium of PPNB male.
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Figure 7. Tr.C72.553A and 72.553B. Size dimorphism in manubrium bone from sternum of,
left, female and, right, male.

Figure 8. Tr.C73.843B and Tr.C72.553A.
Habitual postures imprinted by
squatting notch on patella, and kneeling
articulation on first metatarsal of foot.

different postures, squatting, while the women knelt with their toes curled under
the metatarsals (Figures 7 and 8). Many of the bones in this pit bear evidence of
heavy load-bearing rather than the craftsmanship noted in trench A.
The quality of the building with plastered floors and painted walls is not inferior
to buildings elsewhere. Were they perhaps the merchants distributing goods to
market? An adolescent female, Tr.C73.846B, has a streak of cinnabar paint on the
palate and upper lip (Figure 5b). Another juvenile has the mandible features of the
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robust type of trench A. There are other links; the main collective burial in Trench
C is close in age to the pit that contained the adolescents below the floor of the
phase 8 PPNB house in Trench B (Molleson 2000).

PPNB: At Home in Trench F
The very small collection of human bone from trench F adds to our knowledge
of lifestyle at Abu Hureyra. It is interesting that both the vastus notch on the
patella and kneeling articulation on the first metatarsal are found in the same
skeleton (Tr.F73B27). At Çatalhöyük the kneeling articulation is associated with
use of the saddle quern by girls and women while the vastus notch is associated
with the squatting position habitually taken up by men but could also be induced
by kneeling while pounding, a task that is usually undertaken by women or
girls (Molleson 2007b). Unfortunately the metatarsal itself is too fragmented to
measure for a direct sex determination, but the patella is small and other evidence
from this skeleton suggests that it is that of a young female. Thus, women may
have squatted in the ‘hocker’ position to carry out certain tasks, such as dehusking
grains in a mortar. This young woman already bore evidence of quite hard work.
The inclined proximal articulations of the phalanges of the toes of Tr.F73B8
suggest, unsurprisingly, that shoes were not worn.

Late PPNB: Immigration and Nomadism
Pastoral nomadism appeared not as a primitive form of husbandry but as an
innovative way of seasonal exploitation of the sub-desert areas that are visible across
vast areas of the Old World (Vigne 2011). In regions of semi-desert, nomadism
developed very soon after the first domestication of sheep and goats. The first
farmers spread into the Arabian steppes and deserts, which were probably much
greener at that time but not green enough for true farming. Here, nomadism first
developed as a division of labour; some inhabitants produced cereals while others
moved with the sheep and goats into the neighbouring steppe and adopted an
economy that could be called “herders and gatherers” (Ürpman et al. 2009).
Between PPNA and PPNB at Jericho there is an increase in goat remains from
4.3% to 50.2% and a decrease in gazelle from 55.4% to 14.1% (Clutton-Brock
1979). And significantly a major change in fauna at Abu Hureyra in trench B
late in PPNB times when a switch from gazelle to sheep and goat abundance
occurs (Legge and Rowley-Conwy 2000, 425). At Tell Aswad, sheep and goats
were introduced from the Levant from mid PPNB. Slaughtered at one to two years
they were evidently exploited for their meat. Incidentally, fired clay figurines of
goats from the site have ‘cork-screw’ horns (Helmer and Gourichon 2008). Could
they represent the breed favoured by pastoral nomads?
The clustering of individuals with evidence of task-related dental wear together
with their distinctive jaw morphology suggests that basket making was a specialist
craft largely carried out by members of one family (Molleson 1996). The possibility
that this family were immigrants of a different tribe, designated as the ABO tribe,
has been explored by Molleson and Rosas (2012). The newcomers brought their
dead with them to be buried in the largest house at Abu Hureyra. Few in numbers
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the ABO tribe made a big impact with specialist craftsmen who could make
baskets for carrying produce to and from the fields, for storage and potentially for
trade. Weaving and basketry are also recorded at El Kowm while nearby El KowmCaracol and Qdeir are described as complementary settlement and nomadic sites
(Stordeur 1993). Did the ABO tribe also introduce pastoral nomadism? Although
sheep and goats are present in earlier levels, the late PPNB animals are smaller
(Legge and Rowley-Conwy 2000, 470-471).

PPNC Demographic Impact that Wasn’t
A few shards of pottery were recovered in all trenches from late upper PPNB
levels but the duration of PPNC is short-lived (Moore et al. 2000). The impact of
being able to cook cereals to make a more digestible porridge for infant weaning
leading to increased birth rate and potentially population increase should have
been dramatic (Molleson 1995; 2000, 321). This potential, it seems, was held in
check by increased child sickness that held the population at PPNB levels. This
was foreseen by Hillman (2000, 421) and has now been documented by Chamel
(2014). Abu Hureyra was abandoned in late PPNC times whilst occupation
continued to Halaf times at Tell Halula, a site environmentally better placed to the
north (Molist 2012; Ortiz et al. 2013). There, the charming houses with verandas
and more sophisticated co-ordinated burial patterns may reflect the greater wealth
of the area; whist in their peripheral position on the edge of the desert the land
surrounding Abu Hureyra had deteriorated beyond yielding even subsistence to an
increasingly sickly population. Those that could migrate did.

Discussion
In assessing the ordinariness of the people of Abu Hureyra the daily lives of the
nuclear family is a key feature. This includes provision on a daily basis of food, if
not of shared meals and of rights to pasture which, when shared equally, does not
generate hierarchies seen in other sites, such as those with their distinctive funerary
procedures. Family has a force and significance of its own (Ram 2010, 44). Identity
in which sharing is important and old and young in families are dependent on each
other becomes the base from which networks are created.
Moving from subsistence to surplus would be a spur for reaching beyond the kin
group – the body of craftsmen and merchants. At Abu Hureyra a morphologically
distinct family bears evidence of task-related wear induced by habitual strong
chewing forces in excess of normal food mastication. They appear around the
time that there was a major swing from gazelle to sheep/goat husbandry and
there is the possibility that these herdsmen were migrating pastoralists. Beyond
the craft specialists would have been networks that extended to trading partners.
Trade changed people’s perspectives, though not in any obvious way. There isn’t
any evidence for emergence of hierarchies with their conspicuous body language
of cranial remodelling, funerary rituals surrounding over-modelled crania, or
buildings so notable at places like Tell Aswad and Jericho. But differences in roles
have emerged from within the different trenches. Daily life operated from the
household where the women by and large prepared and ground the grains, as noted
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in trench F and seen throughout the site; then there are the labourers or perhaps
travelling merchants in trench C; while the spinners, weavers and basket makers
seem to be settled in the area of trench A.
I have wondered if the ABO people could be nomadic pastoralists but the
relationship between pastoralism and nomadism is not clear-cut (see Arbuckle
2014; Martin 1999). Nomads are drawn to ruined structures (Cribb 1991, 151).
Not only are these likely to be located close to important resources or access
routes, but they also provide shelter, and rubble furnishes building materials for
tent foundations, corrals and hearths. They may bury their dead in settlements.
Inevitably some would be deferred (delayed) burials. In order to sustain the
mobility and severed lifestyle a stable home base would have been imperative and
I think that the stay-at-home cereal and craft producers would have provided the
necessary support. The demographic imbalance at Abu Hureyra with more females
than males that I have attributed to a preference to bury women near their work
station in the home might be extended to males likewise being buried where they
had spent most of their time, following their flocks; a supposition that cannot
be demonstrated. I don’t think that group identity is easy to identify on human
remains; at least not directly, only tentatively by inference. Human relationships
established through production strategies may create the basis for group affinities.
Corporate identity is imposed when rights and duties are extended beyond
the kinship. But the very extension brings with it the need to define it, to make it
recognizable (even secret societies have their signs). This should make the task of
identifying corporate identity easier; there should be signs on the human remains,
with cranial deformation the most obvious although most, like dress and ornament,
would not have survived burial although the painted marks on Tr.A73.2772 and
Tr.C73.846B may have originated as facial tattoos (Figure 5). We cannot assume
that all basket makers belong to one guild or that an individual didn’t have rights
of membership to more than one identity.
The demography of the dead in courtyard pits at Abu Hureyra was biased;
many were adolescents – and might best be interpreted as those ‘let die’ in some
rite from which corporate identity can be inferred (Molleson 2000, 320). Human
nature does not take kindly to authoritarian social control. People develop defence
mechanisms and when they cannot assert their independence they react in ways
that appear obstructive and devious. To avoid conflict strategies are developed to
deal with those outside the norm. One of the functions of rites de passage could be
not solely to indoctrinate the initiate into the group but also to turn the intractable
into shamans, fortune-tellers, priests or even to obliterate those who aren’t fit or
don’t conform, but none of the kind were recognized.
Right to burial or else ‘a walk in the wilderness’. A walk in the wilderness could
have been just that (Le Guin 2006). Stressed by overcrowding and a dearth of
opportunities, the misfit gets away, maybe to migrate to another community where
there are kith or kin – the extended kinship – for few communities will accept
a total stranger. We can identify the newcomers at Abu Hureyra (Molleson and
Rosas 2012). Right to burial was perhaps part of the group identity and denied by
failure to be so identified. Why was the Çatalhöyük woman who apparently died
in childbirth left in the space below Building 1 or the chronically sick “midden
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man” left to die outside (Povinelli 2009)? Had they not met the requirements for
inclusion in the group identity? Was he the first suicide? In earlier times, however,
the sick were cared for and treatments attempted (Molleson 2007a).
The respective identities of groups tend to be emphasized when there is conflict
but not recognized. Initially the first burials of the ABO tribe in the largest house
in trench B may have been a statement of identity; the burials were invisible but the
house was not and the living coming and going from it were distinctive. Conflict will
eventually enlarge to violence and genocide, where a particular group is targeted.
For signs we have to look outside the Neolithic to the massacre pits at Majnuna,
described by Arkadiusz Sołtysiak (2007). Similarly evidence for individuals under
restraint such as slaves and prisoners has to be sought in younger deposits. I would
expect them to show reduced diversity, as do animals when domesticated.
It is recognized that group identity is re-enforced at times of stress, times
of conflict or when there is a sense of insecurity, of loss, when the family is
submerged within a larger society or structure and no longer offers the necessary
support. Group identity is largely emotional – endorphins are released through
activities that bond and therefore difficult to document with data (Dunbar et al.
2012). Inferences from the layout of structures or physique can be constructed –
constructs shaped by our personal experiences – experiences of being a supporter
of a particular football team, school, army; but these are institutions that were
not yet constructed in the Neolithic, only the bonding of age or hunting cohorts,
perhaps the craftsmen come near. The child already chewing fibres to make cord
for weaving into baskets acquires the skills of a lifetime craft that will be recognized
by similarly skilled specialists wherever he or she travels.
Both the construction and identification of group identity can be recognized to
some extent in the physical appearance of excavated remains, but anthropologist
Kim Tallbear, a native Dakota, at the University of Texas, Austin, warns:“Tribal identity is not just a matter of blood ties. ‘We need to stop conflating the
concept of a tribe with a racial group. I and many of my relatives have non-native
fathers, yet we have a strong sense of being Dakota because we were raised within
an extended Dakota kin group. We have a particular cultural identity, based in a
land that we hold to be sacred. That’s what gives our lives meaning. It’s what makes
us who we are” (Tallbear 2014, 29).

So it was with the ABO tribe.
What of the ‘Dispersal phenotype’? These could be lone migrants, who if they
succeeded could be the fountainhead of a group. The newcomers at Abu Hureyra
late in PPNB times seem to have been both successful (they had the largest house
in Trench B) and influential, as their craft skills became significant resources for
production (storage, cooking) and transport (trading) and potentially of major
socioeconomic change.
I have not noted evidence for the practice of infanticide that might characterise
a particular group, nor for combatants, priests or slaves, nor elite groups or chiefs. I
suspect that chiefs were initially self-appointed – elders with many offspring- who
can and did provide a benign or aggressive focus for corporate identity.
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The End of the Village on the Euphrates
Why did it all end? Where did they go, these hard-working peaceful villagers of
Abu Hureyra who had farmed the land and tended their flocks for two and a
half thousand years? They liked to hunt the wild running hare, to have pretty
beads but did not acquire exotic things. Physically there is nothing to distinguish
them from their neighbors. They are, however, distinctive in their lack of cultural
sophistication, such as elaborate burials and cults, and in their ability to integrate
the new, whether people or skills.
There is adaptation in response to change – climate, settlement, planting,
herding, crafts, trade, and knowledge – towards increasing social complexity.
But eventually in a deteriorating climate the land could no longer support the
population; they suffered increasing levels of sickness and moved away. It was not
quite the end, for over the years people did return to the tell to bury their dead.
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This volume honors the career and contributions of Andrew M.T. Moore. Moore’s
groundbreaking work at Abu Hureyra, Syria and excavations at Neolithic sites
in Croatia have made him a pioneer in integrated interdisciplinary research in
archaeology, expressing a deeply held conviction that developments in human culture
can only be understood when embedded in an ecological approach.
In this book, colleagues and former students of Moore, working in the Near East and
Croatia, present current research, illustrating the continuing impact of Moore’s work
on the early farming and herding peoples of the eastern Mediterranean.
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