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The science of archeology does not stand on its own, but
is a part of the triangle of Archaeology, Life Sciences and
Environment. Advancements in the methodology and
technology of the natural sciences, and their integration
into the study of archaeology, enable us to glean rich
information from the earth that is not obvious to the
naked eye. Such information is preserved in various
remains such as materials within ceramic shards, charred
remains, bone remains and sediments in the layers of
archaeological sites. Analysis of these remains allows
for sophisticated insights into issues such as the diet
of ancient humans and animals, the utilization of raw
materials, soil fertilization material, and more.

analyzing these processes in the deep time perspective
enables the development of insights for models of
sustainability in future human environmental systems.
Hence, the combination of archaeology, life science
and environment in the study of the past is of great
importance for planning the future.
A broad range of topics dealing with archaeological finds,
human activity, life science methods and environment will
be explored during this two-day workshop. The first day
will be comprised of five sessions held at Ariel University.
The second day will be a field tour of the Shephelah and
Judean Mountain regions, during which will present and
explore some of the methods and research questions
which are the focus of this workshop.

In addition, archaeological research appreciates that
the ancient site is not an isolated island; rather, it is an
integral part of the landscape system around it. Research,
therefore, has expanded into the environs around the
sites, areas where ancient human activities took place on
a daily basis, as well as areas where significant events in
human cultural history occurred.

We would like to thank all of the participants and speakers
at this workshop, for their contribution and sharing of
their knowledge and ideas. We also want to thank Ariel
University and the Ministry of Science, Technology and
Space of the State of Israel for the generous funding they
provided which enabled this exciting workshop to be held.

All of this has left its mark on environmental landscape
history, as expressed in the development of anthropogenic
landscapes. In fact, human activities over the past
thousands of years have become an integral part of the
landscape system today.
Social and landscape systems have undergone cycles of
prosperity and decay for generations. Understanding and

Wishing you an enjoyable, insightful and engaging
workshop!
Dr. Itzhaq Shai
Dr. Oren Ackermann
Ariel University
June, 2017
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Program Day 1 - Workshop
09:00-09:15

Greetings
Prof. Yehuda Danon, President of Ariel University
Dr. Sky Gross, Director, Dpt of Social Sciences & Humanities, Director, The National Council for the Advancement of
Women in Science & Technology
Prof. Albert Pinhasov, Vice President, Dean for Research and Development Ariel University

Session 1: Environment and Human Relationship
9:15-10:30

Chair: Aren Maeir
Historic landscape changes in Jordan: driven by global climatic anomalies?
Bernhard Lucke (FAU Erlangen-Nürnberg)
Landscape, climate change, and the end of the Early Bronze III: a view from Tell es-Safi/Gath
Haskel J. Greenfield (University of Manitoba), Sarah Richardson (University of Manitoba), Aren Maeir (Bar Ilan University)
Human occupation and environmental dynamics during the Holocene: examples from the Italian peninsula
Mauro Coltorti (University of Siena)

10:30-10:45

Coffee Break

Session 2: Metal Ages

10:45 - 12:00 Chair: Yonatan Adler
Late Bronze and Iron Age I radiocarbon dates of terraced wadi agriculture: Amalek lives in the land of the Negev?
Hendrik Bruins (Ben-Gurion University of the Negev)
Land use, Regional Integration, and Political Complexity: Understanding the Hesi Region as pasturage during the Iron Age II
Jimmy Hardin (Mississippi State University) and Jeff Blakely (University of Wisconsin, Madison),
Tel tail comparisons: settlement size, location and consumption patterns through the metal ages
Jane Gaastra (UCL), Tina Jongsma-Greenfield (University of Manitoba)
12:00 -12:15 Coffee Break
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Session 3: Ancient Anthropogenic Landscape

12:15 - 13:30 Chair: Ofer Marder
Anthropogenic soils as cultural heritage and nutrient hotspots: a dialogue between Archaeology and Ecology
Ladislav Šmejda (Czech University of Life Sciences)
Between Man and sand in the Land of Israel
Joel Roskin (University of Haifa, Achva Academic College)
Between Anthropogenic and the Natural: The beginning of Terrace-based agriculture and human impact on the environment
Yuval Gadot (Tel Aviv University), Naomi Porat (The Geological Survey of Israel)
13:30-14:45

Lunch Break

Session 4: Archaeobotany

15:00 - 16:30 Chair: Joe Uziel
Herod’s gardens come alive: charcoal remains and pollen analysis
Dafna Langgut (Tel Aviv University)
Development of flax cultivation and linen textile production in Bronze and Iron Age Palestine
Andrea Orendi (Tübingen University)
The environment of Har Harif (Negev Highlands) during the 7th-8th millenia B.P.
Jacob Vardi, Dmitri Yegorov, Davida Degen Eizenberg, Elizabetta Boaretto, Valentina Caracuta, Yoav Avni
The 4.2-3.9 ka BP aridification event revealed by subfossil wood from the southern Levant, Israel
Amos Frumkin (The Hebrew University of Jerusalem)
16:30-16:45 Coffee Break

Session 5: Hydrology and Environment

16:45 - 17:45 Chair: Amos Frumkin
Reconstructing landscape and hydroclimatic constraints on agriculture at Tel Burna and environs
Kathleen Nicoll (University of Utah)
Incorporating geoarchaeological data in hydrological modelling for estimating water subsidy in ancient terraces
Tal Svoray (Ben-Gurion University of the Negev)), Hodaya Bitan (Ben-Gurion University of the Negev), Hendrik, Bruins
(Ben-Gurion University of the Negev), Oren, Ackermann (Ariel University, Bar-Ilan University), Mordechai Haiman (Israel
Antiquities Authority)
Bronze and Iron Production in settlement sites; Identification, Analysis and Environmental Implications
Adi Eliyahu-Behar (Ariel University, Bar-Ilan University)
17:45 - 18:40 Visit Archaeological Labs
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Program Day 2 - Field Trip
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8:00

Departure from Hotel Kfar Maccabiah

9:00-11:00

Tel Burna, led by Itzick Shai and Ladislav Šmejda

12:00-14:00

Soreq Cave, led by Avner Ayalon and Miryam Bar-Matthews

14:00-14:45

Agricultural terraces in the Judean Mountains, led by Yuval Gadot

15:00-16:30

Lunch break

17:00-19:00

Tell es Safi/Gath, led by Aren Maeir and Oren Ackermann

20:00-20:30

Back at Hotel
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Session 1: Environment and Human
Relationship
Historic landscape changes in Jordan: driven by global
climatic anomalies?
Bernhard Lucke, FAU Erlangen-Nürnberg, Institut für
Geographie
bernhard.lucke@fau.de
Reconstructions of past landscape changes often
employ models calculating annual erosion rates based
on the size of sediment bodies, assuming grain-bygrain transport of sediments and linear and constant
processes of deposition. Then it is often attempted to
connect them to past land use and climate by correlations
with demographic estimates and reconstructions of past
precipitation averages. However, such approaches could
be based on unsuited indicators and be doomed to miss
the true story. This can be illustrated with a valley fill near
the site of Abila of the Decapolis in northern Jordan, that
was discontinuously deposited by slumping and earth
flows. The greatest part of the sediments apparently
accumulated during the 6th century AD/CE. Due to a
dominance of smectites, the Red Mediterranean Soils in
this area shrink and form cracks during the dry period.
Because of the cracks and underlying limestone karst,
they can swallow strong rains without erosion risk.
However, when water-saturated, these soils expand
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and can start creeping. Soil-covered geoarchaeological
features like small water channels on formerly cleared
rocks suggest that soils moved a few cm upslope. Buried
grave terraces illustrate that soil creep can create new
level surfaces, sealing cavities but not completely filling
them. Soil creep on the cemeteries coincided with periods
of slumping and earth flows in the valley, which seems
likely as instable rocks might collapse under heavy rains
and the weight of a creeping soil. That land use played a
minor role for these events is suggested by surveys of
archaeological material on the fields suggesting that the
periods of most intense land use coincided with virtually
no sediment deposition. Analogies with modern rainfalls,
including record levels of precipitation during the winter
1991/1992, indicate that levels of soil moisture triggering
soil creep and slumping have not been reached during
times of modern rainfall monitoring. This suggests that
deluges of unknown intensity occurred during Late
Antiquity. A 'year without sun' or 'Mystery Cloud' which the
historian Procopius observed in the year 536 AD might
resemble the global impact of a volcanic eruption, leading
to climatic anomalies that manifested in the deposition
of the valley fil in northern Jordan. Such events could
have played a much more important role for various past
landscape changes than previously thought.

Landscape, climate change, and the end of the Early
Bronze III: a view from Tell es-Safi/Gath
Haskel J. Greenfield
University of Manitoba, Department of Anthropology
Haskel.Greenfield@umanitoba.ca
Sarah Richardson
University of Manitoba, Department of Anthropology
richar92@myumanitoba.ca
Aren M. Maeir
The Martin (Szusz) Department of Land of Israel Studies
and Archaeology
Bar-Ilan University
aren.maeir@biu.ac.il
At the end of the EB III period in the southern Levant,
almost all of the major urban centres and most
smaller settlements are abandoned and/or destroyed,
particularly east of the Jordan River Valley. Several
different theories have been proposed for this dramatic
change in settlement patterns across the region. In
this paper, we examine some of these theories for this
abandonment and critically evaluate their relationship
to the evidence from Tell es-Safi/Gath. Sedimentary,
architectural, and other data are presented to help us
understand what happened to the large urban centre at
Tell es-Safi/Gath at the end of the EB III and why it was
abandoned until the MB II.

Human occupation and environmental dynamics during
the Holocene: examples from the Italian peninsula
Coltorti Mauro
Department of Physics, Earth and Environmental Science,
University of Siena
mauro.coltorti@unisi.it
During the Early Holocene in the Alpine chain the timberline
reached a mean elevation of 2400 m asl, most of the
Apennines were forested and soil evolution was the main
process at work on the slopes at lower elevation. A series
of lakes occupied the bottom of the Alpine valleys where
Late Pleistocene alluvial fans were not able to fill the
depressions generated by glacial underscoring. Calcareous
tufa were deposited in many spring areas especially where
limestone terrains prevailed in the catchment. Due to the
very reduced solid load most of the valleys had a meander
pattern in slow progressive incision that generated a series
of unpaired terraces along the valley sides. A series of bays
occupied the valley mouths that were mostly characterized
by estuaries. This equilibrium ended during the second half
of the Holocene when progressive deforestation triggered
slope erosion processes. Gully erosion and badlands in clayey
and marly dominated rocks were activated everywhere. As
a consequence of the intense slope erosion thick aprons of
debris and colluvial deposits were deposited at the foot slope,
especially near to the settlements. The sediments reached
the valley bottom reactivating the alluvial fans and triggering
the transition to a braided pattern along the valleys.
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At the valley mouth the increased sedimentation firstly
generated beach ridges with swamps and lagoons that
were progressively filled with river sediments. To face
the problems associated with accelerated erosion and
deposition artificial channels and support walls were
built since 3000 BP and, at least in the Adige valley, one
of the main alpine rivers, human interventions succeeded
to stabilize again the slopes. In fact there are no evidence
of sedimentation after the late Iron Age, in the 3rd-4th
century BC. A major disruption of the equilibrium occurred
around 560-580 yrs AD when a series of major floods
affected the Alpine alluvial plains affecting also many
Roman town of the Po valley. This period of catastrophic
events, also mentioned in the Historia Longobardorum,
has been associated with the abandonment of the
centennial care of the channelization and slope protection
triggered by the insecurity during the collapse of the
Roman Empire that also led to the widespread creation
of castles and walled towns.
However, no other catastrophic events are recorded until
the XI-XII century AD when a new intense period of slope
erosion is documented in many places and lasted until the
XIX-XX century with evidence of rapid acceleration during
the XVI - XVIII century. Many Alpine and Apennine rivers
following the increased solid load underwent a period of
valley aggradation under a braided pattern. Along many
valleys a series of artificial levees were built to face
the flooding hazard. Many coastal lagoons were filled
and deltas started an intense seaward progradation. A
series of accelerated modifications occurred in most of
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the Italian valleys since the end of the XIX century but
especially after the World War II. They were all associated
with human interventions following land use changes
and progressive urbanization. Most of these changes are
responsible for the hazards that affect the present-day
landscape. It appears that the main changes during the
Holocene are all associated with the human impact on the
natural environment and very minor is the contribution
of climate change.

Session 2: Metal Ages
Late Bronze and Iron Age I radiocarbon dates of terraced
wadi agriculture: Amalek lives in the land of the Negev?
Hendrik J. Bruins
Jacob Blaustein Institutes for Desert Research, BenGurion University of the Negev, Sede Boker Campus
hjbruins@bgu.ac.il
The rural settlements in the central Negev highlands and
adjacent area of Sinai, usually assigned to Iron IIA, are
enigmatic in terms of origin, duration and ethnicity. Very
few metal objects have been found so far in these sites.
Excavations at Horvat Haluqim at the edge of an ancient
terraced field in the Eastern Wadi revealed a continuous
series of living floors, in which a bronze chisel was found.
Radiocarbon dates for these living floors range from the
14th century BCE in the deeper layers to the 12th century
BCE in the upper layers. The bronze chisel, dated to the
12th century BCE, has a composition of 89.7% copper,
2.5% tin and 1% lead. Its lead isotope ratios show that the
origin of the copper ore is from the Faynan DolomiteLimestone-Shale (DLS) unit. Therefore, trade relations
probably existed between Horvat Haluqim and the
Faynan area in the 12th century BCE.
The Zin Canyon with its springs is a most convenient
natural east–west route that connects the Faynan area

with Horvat Haluqim. Various metallurgic sites in the
Faynan area, as well as in the Timna area, have scientific
dates within the Late Bronze and Early Iron Age. The
so-called empty 2nd millennium BCE in the region is
gradually becoming more visible with geoarchaeology
and radiocarbon dating. The ancient agricultural terraced
field at Horvat Haluqim, mentioned above, revealed more
Late Bronze Age dates going back as far as the transition
between MB and LB.
It seems that local desert inhabitants are related to these
settlements, in view of the characteristic handmade
Negbite pottery and the architecture of the oval-shaped
fortresses, which are unique to the region. The late Beno
Rothenberg suggested more than 40 years ago to associate
these settlements with the biblical Amalekites. Indeed, the
Late Bronze Age and Iron Age I radiocarbon dates may be
related with ancient literary sources, such as Numbers
13:29: “Amalek lives in the land of the Negev”. The fact that
the predominant Negbite pottery of these settlements
cannot be used for archaeological dating may explain the
reason why the above periods appear to be absent in
the archaeological record. However, radiocarbon dating
unequivocally shows the presence of human habitation in
time periods that are named Late Bronze Age and Iron Age
I for the southern Levant in material-cultural terms.
Bruins, H.J., Segal, .I, and Van der Plicht, J. (in press) Bronze
chisel at Horvat Haluqim (central Negev highlands) in a
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sequence of radiocarbon dated Late Bronze to Iron Age I
living floors. In: Ben-Yosef E, Goren Y, editors. Mining for
Copper: Essays in Honor of Professor Beno Rothenberg.
Tel Aviv: Occasional Publication, Institute of Archaeology
of Tel Aviv University.
Land use, regional integration, and political complexity:
understanding the Hesi region as pasturage during the
Iron Age II
Jimmy Hardin
Cobb Institute of Archaeology, Mississippi State University
jwh1@ra.msstate.edu
Jeff Blakely
University of Wisconsin, Madison
jblakely@wisc.edu
Excavations at Tell Hesi and Khirbet Summeily and
a systematic survey of the loessal hills of the Hesi
region of southern Israel have provided substantive
paleoenvironmental and settlement data that have
added greatly to our understanding of the Hesi Region.
When these data are combined with roughly two
millennia of historical data, a picture begins to emerge
of a region rarely exploited as a marginal agricultural
hinterland, contrary to what has been assumed in most
scholarship focused on the region.
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This paper will focus specifically on the Hesi region
in the late Iron Age I and Iron Age IIA, a period when
excavated sites, including Hesi and Summeily are not
rural farmsteads or hamlets, but appear to be more
administrative in nature. We believe the area likely to
have been integrated into a larger regional political
system as pasturage and possibly already as a border.
We further believe that data from Hesi and Summeily
provide evidence of processes that ultimately resulted in
the formation of territorial/tribal kingdoms and leagues
of cities known better in the later Iron Age II.

Tel tail comparisons: settlement size, location and
consumption patterns through the metal ages.
Jane Gaastra
UCL, Institute of Archaeology
j.gaastra@ucl.ac.uk
This study will compare taxonomic distributions of
animals managed and consumed by settlements from
the Early Chalcolithic to Iron Age II. Taxonomic preferences,
in particular the representative importance of different
livestock species, will be assessed in relation to patterns
of local environment and landscape and settlement
size to determine the relationship between culture,
environment and settlement density in structuring
provisioning practices. Particular attention will be paid
to the relationship through time between settlement
location, size and the importance of domestic pigs.

Session 3:
Landscape

Ancient

Anthropogenic

Anthropogenic soils as cultural heritage and nutrient
hotspots: a dialogue between archaeology and ecology
Ladislav Šmejda
Czech University of Life Sciences, Department of Ecology,
Prague
ladislav.smejda@me.com
Past human activities have been causing changes
in soil chemical properties that may preserve in the
anthropogenic soil archive for a very long time and some of
them are practically irreversible on the timescale of known
civilisations. This presentation explores the question
whether a large-scale mapping of elemental composition
targeting the surface layer of contemporary soils can reveal
spatial patterns of ancient human impact and to what
extent these may correspond to areas of settlements, which
were abandoned centuries, even millennia ago. Among the
available methods for such assessments, we will discuss
advantages and limitations of portable X-ray spectrometers
that may become very efficient tools for this kind of job, if
used cautiously. The results achieved so far support the
thesis that archaeological sites are not only important
cultural heritage resources, but also rich reservoirs of many
nutrients critical for long-term sustainability of otherwise
relatively oligotrophic (low-nutrient) environments.
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Between man and sand in the land of Israel from
prehistory to modern times
Joel Roskin
1. Department of Maritime Civilizations, Charney School
of Marine Studies and the Leon Recanati Institute for
Maritime Studies (RIMS), University of Haifa
2. School of Sciences, Achva Academic College
3. Department of Marine Geosciences, Charney School of
Marine Studies, University of Haifa
yoelr@bgu.ac.il
Dune morphology and stratigraphy are unique and
usually discontinuous recorders of past wind power and
directions. Dunefield stability and transitions between
stable to active modes and visa-versa, is highly sensitive
to climate, and natural and human induced environmental
change. This study reviews the periods of sand and dune
incursion and stabilization of the two main dune bodies
of Israel: the inland NW Negev desert dunefield and the
east Mediterranean coastal dunefields. Both dune bodies
are Nilotic sourced but differ in initial establishment
age. Both were active during the Byzantine period.
Both experienced different times of 19th/20th century
mobility and stability. The study reviews the similar and
different forcing factors upon dunefield stability and
mobility and their interactions with prehistoric, historic
and modern humans. The finds provide assets for historic
and prehistoric palaeoenvironment analysis and for
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assessing future dunefield response to climate change
and post-modern human activities influencing sand
source, transport and deposition and post-depositional
processes.

Between anthropogenic and the natural: the beginning
of terrace-based agriculture and human impact on the
environment
Yuval Gadot
Department of Archaeology and Ancient Near East
Cultures, Tel Aviv University, Israel
ygadot@gmail.com
Naomi Porat
The Geological Survey of Israel
naomi.porat@gsi.gov.il
Terraces constitute a major technological innovation
in the history of agriculture, transforming valleys and
slopes into series of flat plots while reducing soil erosion
and increasing infiltration. Their wide-scale distribution
in numerous highland regions across the globe was not
only a point-of-no-return in human alteration of the
environment, but had far-reaching cultural implications
with relation to organization of rural labor, economic
decision-making and, possibly, carrying capacities and
demographic trends.
While terraces constitute the most recurrent manmade
feature in the hilly agricultural landscapes around the
Mediterranean, they are notoriously difficult to date,
and previous dating attempts often led to erroneous
and misleading results. A new interdisciplinary research
project entitled "The Formation of Terraced Landscapes

in the Judean Highlands, Israel" addresses the problem of
terrace dating using large dataset of optically stimulated
luminescence (OSL) dates obtained from terraces
fill in combination with careful analyses of related
geomorphological and archaeological records.
The lecture will present the main results of the project,
demonstrating that intensive terrace construction began
only during the second half of the first millennium BCE,
while most terraced landscapes observable today were
created during the last 700 years. Based on these results,
the lecture will suggest the existence of a possible preterracing human exploitation strategy and evaluate
its meaning for understanding the rural periphery of
Jerusalem in the early periods.
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Session 4: Archaeobotany
Herod’s gardens come alive: charcoal remains and pollen
analysis
Dafna Langgut
The Laboratory of Archaeobotany and Ancient
Environments, Institute of Archaeology, Tel Aviv
University
Langgut@post.tau.ac.il
Herod the Great is known as the most important builder
in ancient Jewish history, and a patron of a number of
colossal building projects throughout his realm and
abroad. Archaeological excavations have revealed the
presence of gardens in Herod’s palaces and monumental
buildings; however, as is often the case, the plants of
these royal gardens remain an enigma. I applied the
technique of pollen extraction from plaster in several
of Herod's gardens: the courtyard of the Promontory
Palace at Caesarea, the peristyle garden of the Winter
Palace at Jericho and the three royal gardens identified
in Herodium. In order to complete the picture, pollen has
also been collected from contexts other than plaster
(e.g. planting pots, garden soils); charcoal remains have
been identified as well in cases that they were present.
In general, they feature great resemblance to the pollen
assemblage. The identified pollen and charcoal remains
show some similarity to other Roman gardens, indicating
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that Herod was displaying plants popular in the Western
Roman Empire. So far, the assemblages include local trees
such as cypress, pine, olive and palm, but also hazelnut,
a non-local tree; and widely-popular ornamental plants
like laurel, myrtle and rose. This investigation provides
archaeobotanical techniques of how to explore garden’s
vegetation in varies archaeological contexts. The study
also has the potential to shed light on questions such
as the use of plants as a status symbol, elite behavior,
importation of plants for royal display, and planting and
horticultural techniques.
Development of flax cultivation and linen textile
production in Bronze and Iron Age Palestine
Andrea Orendi
SFB 1070 “ResourceCultures”, Eberhard Karls University
of Tübingen
orendiandrea@hotmail.com
Linum usitatissimum, otherwise known as flax, is
one of the oldest crops of the Fertile Crescent. Yet
investigations into the cultivation of this plant have still
not been comprehensively examined. Moreover, the
archaeobotanical data has never been investigated in
detail. In ancient Palestine, cultivation underwent some
fluctuations between the Early Bronze Age and the end
of the Iron Age II. These developments are reflected in the
archaeobotanical dataset, as well as in the archaeological

record represented in this paper, by finds of linseeds and
linen textiles. The combination of the archaeobotanical
finds with the linen textiles shows that the cultivation of
flax and its processing to cloth degraded from the Early
Bronze to the Middle Bronze Age until finds of linseeds
and linen textiles increase again during the Iron Age. The
reduction of flax cultivation during the Middle and Late
Bronze Age has manifold reasons caused by climatic
and sociocultural developments. The analysis gleaned
from the archaeobotanical record shows that the Jordan
Valley played a prominent role in the cultivation of Linum
usitatissimum from the Early Bronze Age to the Iron Age,
and that flax cultivation in the Early Bronze Age was
centered in the Dead Sea Region, respectively.
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Man-made desertification? The new evidence from a late
Neolithic-Chalcolithic occupation of Har Harif (Central
Negev highlands, Israel)
Jacob Vardi
Israel Antiquities Authority
kobivardi@gmail.com
Yoav Avni
Geological Survey of Israel
yavni@gsi.gov.il
Valentina Caracuta
Max Planck Center for Integrative Archaeology and
Anthropology; D-REAMS Radiocarbon Laboratory,
Weizmann Institute of Science
valentina.caracuta@unisalento.it
Dmitri Yegorov
Israel Antiquities Authority
yegorov81@gmail.com
Davida Degen-Eisenberg
Israel Antiquities Authority
davidae@post.bgu.ac.il
Elisabetta Boaretto
Max Planck Center for Integrative Archaeology and
Anthropology; D-REAMS Radiocarbon Laboratory,
Weizmann Institute of Science
elisabetta.boaretto@weizmann.ac.il
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During 2012, a series of salvage excavations was held
prior to the construction of the new fence along the
international Israel-Egypt border. One of the prehistoric
occupations that were discovered in the environs of Har
Harif is a multi-layered site whose two earlier phases
are dated to the late 6th millennia and early to middle
5th millennia BC cal. based on indicative lithics and
radiocarbon dates.
The excavations revealed a large compound that was
built in a narrow gorge on a south western slope of Har
Harif. The architectural remain include an elongated
closure wall, a pen and habitation units. This architectural
pattern accords well with the integration of the pastoral
subsistence economy. The finds from the site testify
for diverse activities that were carried by the site
inhabitants. The excavation yielded a unique find with is
not common to the Neolithic-Chalcolithic horizon in the
arid environment – dozens of polished flint axes. These
tools are typical to Neolithic assemblages retrieved from
the Mediterranean regions of the Levant where they are
usually related mainly to wood cutting\wood working.
Axes are rare or in most cases entirely absent from sites
that are situated in the arid regions of the southern
Levant.
Samples of charcoal were picked from hearths that
were exposed during the dig. A preliminary observation
on a sample of charcoals revealed that these originate

from Junipers (Juniperus phoenicea). The closest living
Phoenician Juniper trees exist today at Gebel Helal in
Sinai and in Southern Jordan. The identification of Juniper
at the 5th millennia phase at Har Harif is significant,
since today Junipers are entirely absent from the Negev
highlands. Charcoals from earlier Epipaleolithic sites in
the environs of Har Harif belong to other sp. That might
suggest a determinist choice of plant use during the
Late Neolithic or a change in the composition of the flora
which dictated the use of other more frequent sp.
In this paper, we suggest that the use of the natural
resources by the Har Harif inhabitants during the middle
Holocene (roughly 6th- 5th millennia BC), as reflected
in the material culture derived from the excavations,
might have generated pressure on the local environment
leading to the total extinction of the genius Juniperus
phoenicea from the Negev Highlands.
The 4.2-3.9 ka BP aridification event revealed by
subfossil wood from the southern Levant, Israel
Amos Frumkin
Institute of Earth Sciences, The Hebrew University of
Jerusalem, Israel
amos.frumkin@mail.huji.ac.il

It has been hypothesised that it caused the collapse of
several kingdoms from Egypt through Mesopotamia to
China. We study this event using a subfossil Tamarix
tree trunk, found in a remote section of Sedom Cave
is radiocarbon dated to between ~2265 and 1930 BCE.
It was sampled in 109 points across the tree rings for
carbon and nitrogen isotopes. The Sedom Tamarix
demonstrates a few hundred years of 13C and 15N
isotopic enrichment, culminating in extremely high d13C
and d15N values. Calibration using modern Tamarix stable
isotopes in various climatic settings in Israel shows direct
relationship between isotopic enrichment and climate
deterioration, particularly rainfall decrease. The subfossil
Tamarix probably reflects an environmental crisis during
the Intermediate Bronze Age, which subsequently killed
the tree ~1930 BCE. This period coincides with the largest
historic fall of the Dead Sea level, as well as the demise
of the large regional urban center of the 3rd millennium
BCE. The environmental crisis may thus explain the
archaeological evidence of a shift from urban to pastoral
culture during the Intermediate Bronze Age. This was
apparently the most severe historical drought that
affected the region as well as other region in the mid-late
Holocene.

The 4.2-3.9 ka BP aridification event was one of the most
severe climatic events of the Holocene, recorded globally.
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Session 5: Hydrology and Environment
Reconstructing landscape and hydroclimatic constraints
on agriculture at Tel Burna and environs
Kathleen Nicoll
Geography Department, University of Utah
kathleen.nicoll@gmail.com
Integrated studies of sites located in the Judean Foothills
indicate that the Shephelah region near Tel Burna
(ancient Libnah) was a strategic border between the
kingdoms of Judah and Philistia during the Iron Age.
The fertility of local soils enabled agricultural production,
and this region was the “breadbasket of the south,”
celebrated for its fruits, including grapes, figs and olives.
In order to reconstruct agricultural economies and trade
networks since the Late Bronze Age (~13th century BCE)
in this area, I will review aspects of the hydroclimate
and physical landscape. My ultimate goal is to model
olive oil production and viticulture yield during antiquity
as a function of landscape and hydroclimate controls,
including soil chemistry, precipitation, temperature,
and terrace aspect. By studying analogous artisanal
agricultural practices in Israel and modern dry lands, I will
identify limiting factors and generate a potential envelope
for fruit crop yield at Tel Burna and other archaeological
sites known as ancient production centers from cultural
remains (i.e., presses, drains, ceramic jugs) and textual
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evidence. Dovetailing the records of cultural material
and written archive with the physical geography of this
area will foster new insights. A team of Ariel University
students recently tasked to find wild Israeli grapes has
discovered about 10 species that are deemed suitable
for winemaking. As efforts are now underway to make
wine with indigenous Israeli varietals, we can begin to reimagine the past with those grapes growing in landscapes
near archaeological sites in the Shephelah.
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modelling for estimating water subsidy in ancient terraces
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and Archaeology, Bar-Ilan University
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Wadi terraces have always played a major role in
agricultural development of ancient communities at the

arid and semi-arid near east region. This is due to the
need to improve water regime in agricultural fields and
secure drinking water for humans and their livestock.
It is why hydrological calculations and estimations of
water availability in ancient terraces attracted many
researchers. In this talk, we will present such two recent
studies from the arid and the semi-arid zones of Israel.
In the first study, applied in the arid zone of Israel near
Sde-Boker, we evaluated runoff yields for each terraced
field, including three studied heights of the terrace walls
above the soil surface, in terms of suitability for the
possible growth of different crops, i.e. barley, wheat,
grapevines and olive trees. We conclude that taking
into account three possible different climatic scenarios
(average year, drought year, very wet year), it seems most
efficient to use a terrace wall height of 10 cm above each
field to distribute captured runoff water most efficiently
over all terraced fields. Moreover, wheat seems the
most suitable crop to grow at the studied site. Our GIS
model findings are supported by archeological evidence,
including the discovery of grain silos in the eastern valley
of the studied site. In the second study, a field survey
revealed that Byzantine and Early Arab agricultural
systems in the semi-humid center of Israel were similar
to runoff agricultural systems in the arid region of the
Negev.
This similarity led to the hypothesis that systems in the
semi-humid zone also function as runoff farms. This
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hypothesis is not trivial, since runoff values in semiarid regions are generally low due to intensive but short
rainfall events, and due to the presence of sink patches
that absorb runoff on slope surface. The aim was to
examine whether runoff potential in a representative
agricultural system is sufficient for sustaining runoff
farming. A digital terrain analysis showed that large
Nari (calcrete) outcrops on the footslopes generate high
runoff values that improve water potential. Hydrological
simulations and calculations show that 230 mm of direct
rainfall generates a water potential equivalent to 300 mm
of direct rainfall. Both studies demonstrate greatly the
potential of using GIS and hydrological models to study
new evidence on ancient agriculture in the near east.
Bronze and Iron Production in settlement sites;
Identification, Analysis and Environmental Implications
Adi Eliyahu-Behar
Ariel University, The Institute of Archaeology and Bar Ilan
University
adi.eliyahu17@gmail.com
Bronze was the dominant metal in use from the
Chalcolithic and during the Bronze Ages, throughout the
southern Levant. The number of sites with evidence
of bronze-working increased considerably during the
Iron Age IB while at the same time, iron only begun its
introduction for utilitarian purposes (Waldbaum 1978;
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1980; 1999; McNutt 1990; Yahalom-Mack 2009; Gottlieb
2010). Evidence for iron production in settlement sites
appears no earlier than the Iron Age IIA (late 10th-early
9th C. BCE) simultaneously with iron replacing bronze
as the dominant metal (Yahalom-Mack and EliyahuBehar 2015). It was shown, that during this period, iron
workshops were built in areas, previously used for bronze
working, and that bronze was worked along iron in these
workshops.
These conclusions were first and foremost based on
the analysis of sediments and spatial distribution of the
metallurgical remains. Remains related to metalworking
generally include waste products, technical ceramics
and possibly ingots. Waste products related to bronze
working differ considerably from those of ironworking.
The latter include mainly iron slag cakes and hammer
scales, while the former include copper/bronze prills
and chunks, as well as fragments of crucible slag. Some
of these remains are large enough and therefore can be
easily detected using traditional excavation methods
while others, such as hammer scales, slag prills and
contaminated sediments, require the application of
controlled, metallurgy oriented exca¬vation methods.
Such methods often involve on-site and lab analysis
using various analytical techniques, for e.g. XRF and FTIR.
Such analyses are used to identify the type of activity
performed, the extent and spread of the workshop area
and its effect on the environment as well as technological
questions, the use and source of raw materials etc.
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