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Holocene Paleoenvironments and Settlement Patterns in
Western Syria and Lebanon:
the PaleoSyr/PaleoLib Project

Bernard Geyer
UMR 5133 - Archéorient, Maison de I'Orient et de la Méditerranée, Université Lyon 2 - CNRS

Frank Braemer
UMR 7264 — CEPAM, Université de Nice CNRS

Abstract

The PaleoSyr/PaleoLib Project was conducted in western Syria and Lebanon from 2011 to 2014. The main aim was to estimate, on
a regional scale, not only the local one, the human environment co-evolution, based on archaeological remains and on studies

of past environments, with a focus on the steppe world.

The PaleoSyr/PaleoLib Project' was designed to
study the human environment co-evolution in the
Middle Eastern Mediterranean bioclimatic and human
contexts during the Holocene. Western Syria and
Lebanon (Figure 1) represent one of the cradles of
the neolithisation in the Middle East before becoming
centres of early urbanization processes and state
emergence. Therefore, major historical issues can be
tested in this region, which is composed of a wide range
of bio-climatic sub-regions from the Mediterranean to
the steppe. This region faces severe natural constraints,
the main one being aridity. While the development of
human societies and their settlement patterns are
strongly correlated to the environment and to its
evolution, there are surprisingly few paleo-climatic
and paleo-environmental studies available. It was
also a project aim to take into account recent studies
that have focused on the growing significance and the
historical leading role of the Syrian steppe world. The
methods used are intended to make possible integrated
studies and go beyond the micro-regional framework
for addressing regional areas. The goal is to achieve
modelling of social-economic systems during the
phases of environmental stability, which is the most
common Holocene situation, and during periods of
environmental crisis, which are always shorter. The
aim is also to propose a model of reciprocal impacts of
human activities and environmental changes, providing
opportunities for highlighting any breakdown in the
balance. Finally, the project intends to analyse the
data obtained across the Middle East and then in the
Mediterranean.

! PaleoSyr/PaleoLib is a 2011-2014 project selected and granted
within the 2010 French Agence Nationale de la Recherche program,
led by N. Awad (DGAMS, Damascus), F. Braemer (CNRS, UMR 7264 -
CEPAM, Nice), B. Geyer (CNRS, UMR 5133 - Archéorient, Lyon), with J.
Argant (ARPA, Lyon), P. Sorrel (Univ. Lyon 1, UMR 5276 - TPE, Lyon),
and M. Haydar-Boustani (Univ. St-Joseph, Musée de Préhistoire
libanaise, Beyrouth).
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Environmental studies

The tragic events in Syria have forced us to reduce
the initial field program. While the studies on the
settlements patterns are well under way, sometimes
beyond the initial goals, those on paleo-climate and
paleo-environments have been carried out only
partially. Our initial aim was to refine our knowledge
of the climatic variability. The results are in this case
incomplete, due to a very limited access to the field.
Only four sediment cores were analysed: two from
the central Bekaa marshes in Lebanon, and two from
Syria, one from the coast (Tell Sukas) and the other
one from an arid steppe artesian spring (‘Ain Al-Zarqa).
Nevertheless, these analyses characterized some local
effects of global climatic events, for example the so-
called 4.2 BP event on the northern Mediterranean
Syrian coast (Sorrel and Mathis 2016). Another aim
was to estimate, on a regional scale, the different
environmental contexts of the first developments
of major human revolutions and evolutions. The
study is still underway. It will benefit from the results
acquired through core analysis, but also from new
environmental maps and GIS tools, allowing a better
definition of different areas: a rain map based on the
refitting of 20th-century data (Traboulsi 2004), a soil
map unifying Lebanese and Syrian previous versions,
and a bio-climatic vegetation map.

Map models allowing a synthesis of environmental
layers at the sub-continental scale were built. These
models are necessary to compare local environmental
conditions and their possible evolutions in different
regions. A remote sensing image classification identifies
five classes of ‘soil quality’. This calculation produces a
base map which can be crossed with archaeological sites
and landscape hydraulic development maps by periods.
Afirst general history of land use for comparing the arid
margins east of Hama and the Leja region in southern
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Figure 1: Localisation Map of the PaleoSyr/PaleoLib Project (© PaleoSyr/PaleoLib project).

Syria was proposed (Braemer et al. 2016): settlement
pattern changes in arid zones are not governed only
by variations of rainfalls, but also by a set of factors,
each one having an impact that can be qualified and
sometimes measured. A good example is the spatial
impact of man-made hydraulic developments.

The social responses of human groups to the constraints
of climatic variations and their consequences for the
landscape can still be estimated on a regional scale. A
first study focused on EBA sites by periods, comparing
settlement trends during the 3rd millennium in the
arid steppe (Figure 2). The resulting database allowed
analysis on a much larger scale than before (Braemer
etal. 2014).

A first study of human development impacts on the
milieu during the two last centuries in Lebanon is
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underway, identifying the speed of landscape change
(Brunel 2015). The first results were presented at an
exhibition held simultaneously at Beirut’s Saint-Joseph
University and Lyon’s University Lumiére - Lyon 2.
This study allows us to analyse the developments of
the vegetation cover and the re-organization of space
in some areas of Lebanon from the 19th to the 21st
centuries, in a context of rapid rural decline and change
(Brunel and Jacob-Rousseau forthcoming; Nordiguian
and Jacob-Rousseau forthcoming).

New results were obtained for earlier periods. At Tell
Sukas, on the Syrian coast, a study based primarily
on palynology, and following a sedimentary archive
covering a period between 6000 and 2500 cal. BP,
allowed the identification of the first probable human
impacts on the landscape in the 5th millennium BP, and
proposed a new story for the olive tree in the northern
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Levant. It also helped establish a possible link between
an early increase in drought and the beginning of the
decline of the Late Bronze Age civilization (Sorrel and
Mathis 2016).

At ‘Ain Al-Zarqa, in the heart of the Syrian steppe, the
ongoing study of a core 10 m-long allows us to rebuild
an arid steppe landscape for the last millennium. This
landscape has not been subject to major abrupt change
during the last 1000 years, but phases of increased
aridity were identified. Diatoms and pollen offer the
same theoretical curve of ‘drought or wet tendencies’,
except between 820 and 700 cm depth, where the
lack of diatoms suggests an anthropogenic influence.
Finally, the tools newly used in archaeology to help
building scenarios of change offer the opportunity to
go over the determinist interpretations which look for
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Figure 2: Test comparing
settlements trend during
the 3rd millennium in
the arid steppe. EBA sites
repartition by periods: a)
black triangles = all EBA
dwelling sites; b) black
triangles = EBA I dwelling
sites; c) black triangles =
EBA II-1II dwelling sites;
d) black triangles = EBA TV
dwelling sites (© PaleoSyr/
PaleoLib project).

direct relations of causes with effects, and to develop
co-evolutionary models.

Archaeo-historical studies: the database

The aim was to create an archaeological database
allowing regional and multi-scalar analysis from the
Syro-Lebanese coast, through the Orontes Valley, up to
the ‘Arid Margins’, including also Damascus, southern
Syria, and the Lebanese Bekaa. The online database is
a collaborative system to which almost all the teams
working in the area contributed.? We warmly thank all

2 The following regional survey data, published or unpublished,
were gathered in the database: Jazr (Univ. Firenze), Rouj, Marges
arides (DGAM, MOM Lyon), Ebla Chora (Univ. Roma La Sapienza),
Massif Calcaire (DGAM, MOM Lyon), Ghab (DGHAM, Univ. Laval),
Middle Orontes (DGAM, DAI), Bougaia (DGAM, Univ. St Joseph, CSIC
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Figure 3: The PaleoSyr/PaleoLib database: in December 2015

Sources: Esrii HERE, DeLorme, Intermap, increment P Corp.,
GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL,
Ordnance Sur\)ey, Esri Japan, METI, Esri China (Hong Kong), _
swisstopo, MapmyIndia:®© OpefiStreetMap'¢ontributors, and ttie GIS
User Community ~,

, 7,315 sites and 16,779 archaeological entities were recorded

(© PaleoSyr/PaleoLib project).

our colleagues for this data sharing: the resulting GIS
and database are open to the participants, although,
so far, they have been used mainly by the project core
team.

It was intended to record enough data to obtain a
territorial continuity from the Ghab and the Rouj to
the southern Hauran, by bringing old and new surveys
together, but also by including data records of sites
and their components, i.e landscape data, fauna, and
botanical samples. Two main tables record site features:
one for general references and one for descriptions of
a site’s archaeological features, including landscape
developments (hydraulic structures, agro-pastoral
features, etc.). Secondary tables record fauna and
vegetation. Today, 7315 sites, classified by 16,779
archaeological units, have been recorded (Figure 3):
Bronze Age (700) and Classical (2000) sites are better
represented than other periods.

Barcelona), Homs region, Palmyra region (DGAM, Univ. Durham),
coastal Syria (DGAM), Qalamun (DGAM, Univ Tiibingen), southern
Syria (DGAM, Univ. Paris1, Univ. Nice), Bekaa, ASPRO database (MOM
Lyon).

A successful collaboration links the PaleoSyr/PaleoLib
Project and Durham University’s Fragile Crescent
Project by relating the latter’s reference system for
chronology, glossary and database fields, and thus
providing easy database interoperability. This project
is still ongoing, through the Heritage Environment
Record of Syria Project (Durham University), which
aims to build a general archaeological reference map of
recorded sites and monuments.

Since this large corpus is not homogeneous, it is
necessary to be able to estimate the degree of liability,
accuracy, and quantity of samples used, addressing
archaeo-historical issues. The archaeological data is
recorded with annotations concerning degrees of data
certainty and accuracy. The latest data processing,
always under review, develops methodologies for
integrating uncertainty in our interpretations (Fusco
2016). A first tool is the multi-criteria analysis applied
to our data to estimate reliability and accuracy when
considering the whole corpus, or when comparing
parts of the corpus sorted for specific studies, e.g.
that of the ‘Arid Margins’ and southern Syria. These
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methods allow good descriptions of data quality: spatial
distribution, chronological distribution, quality and
intensity of surveys, dating tools, etc. Consequently,
it is possible to select and extract for study specific
datasets representing periods, gathering a maximum of
data with a maximum of accuracy and a minimum of
uncertainty.

The goal is to change our general way of thinking
of historical-archaeological  interpretations by
considering: levels of information, rather than
quantities of data; sets of possible scenarii, rather than
definitive and unique answers; data and questions
covering different aspects, rather than ideal graphs or
results.

The methods we are developing aim at an understanding
on a macro scale, while preserving detail and without
impoverishing information, and at proposing degrees
of weighting in our comparisons. To reach this goal, we
are currently developing spatial-analysis visualisation
tools to obtain concurrently different cartographic
representations of the spatial distribution of the dataset
by periods.

Conclusions

The PaleoSyr/PaleoLib program 2010-2014 is over.
Tools and reference data are new and numerous. The
next steps are:

to achieve the ongoing core studies;

to achieve the development of specialized tools
for analysis and interpretation;

to assess and enlarge the database, and to
launch specific studies on periods and on types
of archaeological remains;

to exploit the PaleoSyr FCP main corpus as a
shared reference for ‘Endangered Heritage’ in
Syria.
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