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INTRODUCTION

Living in arid environments from
prehistoric times to the present day:
approaches to the study of refugia
and oases

Louise PURDUE, Julien CHARBONNIER, Lamya KHALIDI

The history of human occupation in arid environments has always been
inextricably tied to the history of water. From prehistory to the present day, popu-
lations have continuously occupied spaces in proximity to watering holes. The
conditions that determine/d human occupation of these spaces and how they
are/were modified stimulated the juxtaposition of two concepts that are both
distinctive and coinciding. In anthropology, refugia are commonly regarded as
isolated ecological niches where past populations retracted (allopatry) during
hyperarid periods, while oases are commonly regarded as water-rich spaces in arid
landscapes modified by humans (typically through cultivation and irrigation) in
the form of artificial niches. However, the two concepts overlap, as they both insi-
nuate refuge from a harsh environment and implicate man. Furthermore, an oasis
is not necessarily cultivated and can act as a refuge. Similarly, a refugium can be
a cultivated or natural oasis. The objective of the XVIII® Rencontres Internationales
d’Archéologie et d’Histoire d’Antibes (France) was to investigate the natural formation
of these spaces, the conditions which determine/d their occupation by humans,
and their construction and evolution as socio-economic, political and agricultural
entities in a variety of arid landscapes across the world.

The themes developed in this volume are an illustration of human responses to
social and ecological issues, as well as the impact of socio-environmental changes
on human communities living in constraining environments. Oases and refugia
are currently in full transformation and are endangered in many parts of the world
because of combined social, political and environmental constraints. Conflict,
climate change and urban migration have led to an abandonment of many of the
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world’s oases. The consequent loss of tradition and collective memory has also
generated complex issues related to family heritage prompting the abandonment
of many plots of land. Some oases have even become theme parks. When not
abandoned, global climate change and the modernization of these spaces has led
to an overexploitation of available resources and increased soil and salinity issues.
A more holistic understanding of the world’s oases and refugia is needed as they
become increasingly threatened. This volume brings together new archaeological
and environmental data that documents human-environment coevolution of this
tangible and intangible world heritage in a variety of arid landscapes across time
and space. Each contribution in this volume brings a unique perspective that is
critical to our understanding of refugia and oases and to the preservation and
durability of these fragile spaces.

Defining refugia and oases

One challenge we encountered in organizing the conference and this
volume involved reassessing and redefining oases and refugia in a way that was
not static (neither in space nor in time), and took account of the unique case-
studies we brought together in this publication. A second related challenge lay
in distinguishing the two concepts, which have a great deal of overlap as they
can progressively or abruptly transition from one to the other and include simi-
lar features as mentioned above, but also because they allude to similar notions
(fig. 1). For example, concepts of refugia and oases overlap in their dichotomous
allusions to isolation and connectivity, and to mobility and stability. A refugium
implicates population refuge from a harsh environment, whether a population
takes refuge as a result of climate, geography or human activities (deforestation,
over-hunting, etc.). While populations migrate to refugia, they find stability in
isolating themselves, creating niches that are favorable to the maintenance of
relict populations and to speciation. When there is an amelioration of the envi-
ronment from which they took refuge, these refugia are once again linked and
these relict populations expand. The same dichotomy is alluded to with regards to

Micro-climate in contrast to harsh surroundings

Progressive

REFUGIUM gemnnn =iy OASIS
Abrupt
External drivers: External drivers:
Environment / Human Human / Environment

STABILITY <=m==p [SOLATION MOBILITY  <=m==p  CONNECTIVITY
Unaltered safe heaven, Speciation, «m» Rest stop, Population expansion,
Repository for Relict populations, migration Interaction networks,

organisms, Resilient autochtonous Production & trade

Available resources cultural traditions

(water) Settlement

Fig. 1. Schematic diagram illustrating the relationships, distinctions and overlap implied in
concepts of refugia and oases and their utilization in anthropology.



INTRODUCTION

oases, whether natural or artificial. Oases are often synonymous with shade, and
with rest-stops, or refuges. They are isolated by the aridity of their surrounding
landscapes (MARSHALL, LAVIE, 2017) and yet linked to other oases by migration
and trade routes (f.e.: animal migration routes, incense trade routes, pilgrimage
routes, etc.). Oases are also areas of stability and permanent settlement due to the
presence of perennial water resources and intensive cultivation since the onset of
agriculture. Their modification into water- and agro-scapes fosters new ecosystems
attracting and favoring species that could not have otherwise survived or adapted,
and turning these oases into artificial refugia.

From refugia...

The word refugium is defined by the Merriam Webster dictionary as an:
Area of relatively unaltered climate that is inhabited by plants and animals
during a period of continental climatic change (such as a glaciation)
and remains as a center of relict forms from which a new dispersion and
speciation may take place after climatic readjustment.!

Broadly implicit in this definition of refugium is an environment that is habi-
table and sustainable by organisms during a period and/or in a region thatis not.
This, in turn, insinuates a stable source of water —a prerequisite for all life-forms —
during an arid period or in an arid region where water is scarce or unavailable.
While not exclusive to periods of hyperaridity or hyperarid landscapes, a refugium
is epitomized by the presence of a habitable environment in such contexts.

In arid landscapes like those of North and Northeast Africa, the Arabian
Peninsula, Central Asia, and the deserts of Latin America, ecological niches are
marked by perennial or stable water resources, particularly along certain moun-
tain chains or coastal zones. Refugia may have functioned as isolated ecological
niches during cold and arid oscillations, and as ideal settlement and gathering
areas during humid phases, offering access to water and allowing human groups
to exploit animal and plant resources over the long term. However, in anthropo-
logy the concept of refugia is more commonly applied to prehistoric populations,
and namely to Pleistocene populations. Our reading of prehistory is often marked
by the hydro-climatic fluctuations that affected exploitation and modification of
the environment and territorial management by human groups and other spe-
cies, globally, regionally and in so-called ecological niches. Concepts of niche
were developed in the field of ecology to describe specific habitats adapted to
and modified by organisms and can be applied to any environment or range of
environments, community or area of the world. The ecological niche is therefore
notspecific to arid landscapes butis a term that s particularly applicable to refugia
and oases, which are characterized in anthropology, by their relationship to arid
periods or landscapes, respectively.

1. https://www.merriam-webster.com/dictionary/refugium

11



12

FROM REFUGIA TO OASES: LIVING IN ARID ENVIRONMENTS FROM PREHISTORIC TIMES TO THE PRESENT DAY

Itis thus that the concept has often been used in the context of glaciation or
hyperarid events in the fields of palacontology and prehistoric archaeology. In the
literature, refugia have mainly been referred to with regards to the Last Glacial
Maximum (LGM) by paleogeneticists, paleoclimatologists and archaeologists
(AcHILLI et alii, 2004 ; CERNY et alii, 2011 ; PALA et alii, 2012 ; ROSE et alii, 2013 ;
HiLBERT et alii, 2015 ; GANDINTI ¢t alii, 2016) butis also applied to studies on homi-
nid population expansions and contractions (sometimes referred to as genetic
bottlenecks), and in correlation with a host of glaciation and hyperarid events,
and human activity in more recent periods (LAHR, FOLEY, 1994 ; HAWKS et ali,
2000 ; DELSON, HARVATI, 2006 ; BASELL, 2008 ; STEWART, DALEN, 2008 ; PRESTON et
alii, 2012 ; DELAGNES et alii, 2013). For example, itis used to explain the presence
of Palaeolithic populations in parts of the world where human occupation seems
to have been impossible as a result of hyper-arid conditions during the LGM, as
well as to explain the persistence of Pleistocene haplotypes in Holocene popula-
tions (GANDINI ¢t alii, 2016 ; GAVASHELISHVILI, TARKHNISHVILI, 2016 ; ROSE et alii,
2013). The ‘Coastal Oasis Theory’ (FAURE et alii, 2002 ; PARKER, RoSE, 2008) sug-
gests that currently submerged sources of water in the Persian Gulf also served as
refugia during glacial periods. Since the Neolithic, the sedentarisation of human
groups and the development of agro-pastoralism also occurred in these refugia,
such as is the case for the highland plains of Yemen (KuaLip1, LEwis, 2018), the
‘lomas fog oases’ in Peru (BERESFORD-JONES ¢t alii, 2015) or for the large lakes of
the Sahara or the Afar (SERENO et alii, 2008 ; LESUR et alii, 2014).

During historical periods, the voluntary and progressive management of
these spaces heavily impacts their ecology and their socio-economic roles.
Anthropisation is exponential from the Neolithic period onward, encouraging
the development of long-distance exchange networks. Some of these niches, once
refugia, progressively transform into cultivated oases.

...fo oases

The word oasis, which derives from ancient Egyptian and is first mentioned by
Herodotus around 450 BC, means “inhabited space” (BRUNET, FERRAS, THERY,
1992). The meaning has greatly evolved over time, and has almost taken a roman-
tic turn. The Merriam Webster Dictionary for instance defines oases as:

Fertile or green areas in arid regions, but also a place that provides refuge,
relief, or pleasant contrast.”

Like many other definitions of oases, this one emphasizes the contrast between
the oasis and its hostile surroundings (MARSHALL, LAvVIE, 2017). Geographers and
agronomists have also provided their own definitions. Oases are generally classi-
fied based on their history (modern versus ancient oases), water management
(groundwater, sources, floodwater, etc.) or hydro-climatic conditions (coastal,

2. https://www.merriam-webster.com/dictionary/oasis
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plain, mountain oases) (TOUTAIN et aliz, 1990). The agronomist LACOSTE (1985)
defined oases as intensively cultivated spaces located in cold or hot climatic zones
marked by water shortage. This anthropological definition considers oases as
“terroirs” entirely managed by humans and dependent on the socio-technical
management of water. In 1990, the geographer TouTAIN added that oases are
complex systems of production in which agriculture and goat/camel farming
closelyinteract. Small plots of lands containing three superimposed levels of vege-
tation including palm trees, fruit trees and cereals or fodder crops at lower levels,
provide food for people or animals, while the herds supply manure to fertilize
soils that have been cultivated for millennia. Irrigation is generally gravity fed.
Biodiversity (floral and faunal) in oases has only recently been acknowledged.

These definitions consider oases primarily as agricultural spaces. They
properly describe oasis agrosystems as places of production marked by the mana-
gement of water resources and the mastery of hydraulic systems. At the same time,
the construction of these spaces necessarily implies social organization, not to
mention population densities large enough to maintain them. Oases are areas
of residency and circulation. Anthropologists, such as BATTESTI (1998), added
that an oasis is a combination between a human agglomeration and a cultivated
area. SKOURI (1990) also defined oases as intensively cultivated spaces in arid
environments in which a settled population lives, but he also suggested that the
agrosystem is often isolated, providing a specific microclimate that allows for
intensive socio-economic activities.

Despite their precision, these definitions unfortunately fail to consider
oases as strategic nodes with undeniable political and commercial significance.
Archaeologists working in northern Africa and in the Middle East have identified
oases that have been occupied for millennia (f.e.: WELLBROCK ¢t alii; MATTINGLY
et alii, this volume). Their construction and long-term management involves ter-
ritorial and population control as well as integration within exchange networks
on amacro-regional scale. These numerous attempts to describe and define oases
combine agricultural, social and economic factors. However, the functional diver-
sity of oases makes their final classification complex (e.g. Kassan, 1996, 2010).
Indeed, their spatial boundaries have evolved through time (BATTESTI, 2005) as a
result of socio-environmental changes that have made them mobile and dynamic
(GARCIER, BRAVARD, 2014). Oases are not static. The history and management of
oases and their hydroclimatic and geomorphic states have evolved for at least the
last ten millennia.

State of research on refugia and oases

Preconceived ideas regarding refugia

In 1929, V. Gordon Childe published “The Most Ancient Near East”, in which he
developed the Oasis Theory, said to have been first coined by R. Pumpelly, a geologist
and explorer, in 1908. Childe maintained that human populations contracted to
oases (specifically the Nile valley) at the end of the last Ice Age in response to rapid

13
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aridification, bringing them into close contact with abundant wild species. He argued
that this led to relative crowding of populations and familiarity with growth cycles of
wild flora and fauna stimulating the onset of food production and agriculture. With
advances in radiocarbon dating and paleoclimatology, this environmentally deter-
ministic theory has since been challenged, even dismantled. However, the situation
he described as population contraction into oases was the precursor of what is refer-
red to today as population contraction into refugia. Over the last decade, scientific
articles dealing with human evolution, migration events, and human response to
changing climates and environments in the past, have increasingly relied on the
concept of human refugia as an explanatory model for hominid responses to harsh
(synonymous here with hyperarid) climate and environments.

Despite theoretical advances in studies on human-environment relations, envi-
ronmental determinism (environmental factors are responsible for human behavior)
continues to be used to explain the evolution of these spaces, refugia included,
and human societal transformation. Many scholars have made efforts to counter
deterministic tendencies like those of Childe, by adopting models such as possibi-
lism. This theory, first developed in the field of geography, maintains that human
behavior and culture are determined by both the environment and human agency.
While such models are developed in opposition to deterministic notions (environ-
mental or geographic), their integration of human agency remains limited, even
if indirectly, by environmental constraints.

Furthermore, while more and more scholars today challenge environmental
determinism, recent advances in paleoclimatic studies and their correlation with
paleogenetics and archaeology have had the inverse effect by subtly reinforcing
deterministic tendencies. This resurgence in closet environmental determinism
is shrouded by emphasis on pluridisciplinary approaches and comparison of mul-
tiple datasets that is meant to counteract such notions, but in reality, only conceal
them. While climatic events are important parameters for refugia, these events
and environmental response to them end up representing the only criteria for
population refugium in most of the literature. Just as with possibilism, implica-
tions are that these spaces are solely determined by the environment, restricting
the role of human agency (and that of other species) and coevolution in their
existence and maintenance.

Preconceived ideas regarding oases

Like prehistoric refugia, the archaeological and historical study of oases haslong
been hampered by preconceived ideas regarding these spaces, ideas which were
developed by the first travelers visiting North Africa, the Middle Eastand Arabia and
propagated both by fiction and academic research. In much of the literature, oases
are depicted as simultaneously archaic and timeless. MAGEE asserts that this is the
vision of Arabia shared by many westerners, from the first travelers to contemporary
scholars (2014: 367, 463). This antiquated view continues to resurface in scholarly
work on the Libyan desertin Egypt (GARCIER, BRAVARD, 2014: 30) as well as in the
western Sahara. VEYRAC-BEN AHMED and ABDEDAYEM note “the layman sees an oasis as
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an untouched area, a potential refuge for men in a hostile environment, a place of serenity and
eternity and a place where nothing ever changes”and emphasize the fact that this image
is also propagated by present-day tourism advertising (2017: 4). We also owe the
diffusion of this vision to orientalists, painters and novelists (SAID, 1978).

This timeless vision of oases has and continues to be propagated by many archaeo-
logists, notably those working in the Persian Gulf, as evidenced by CHARBONNIER
(2017: 57). Although aware of the impact of long-term environmental change on
agrarian and hydraulic landscapes, these scholars have tended to make direct ana-
logies between past and present oases and in this way, to project current realities on
the past, therefore denying oases of any diachronic dimension (POWER, SHEEHAN,
2012: 296). Oases have also been regarded as timeless because they are assumed
to be isolated from the outside world. This preconceived idea stems from the fact
that oases are often separated from each other by deserts and other arid landscapes
regarded as frontiers or obstacles to movement and therefore to advancement,

just as seas are regularly regarded as frontiers between continents and islands. It is
indeed a common metaphor to compare oases to islands and deserts to seas:

Oasis ! Elles flottaient sur le désert comme des iles; de loin, la verdeur des palmiers

prometiait la source ou lewrs racines s abreuvaient [ ...]°

Furthermore, oases are frequently regarded as static landscapes because

researchers have long assumed that their environmental contexts have been sta-
ble (GARCIER, BRAVARD, 2014 : 30). Environmental change during the Holocene
and the fact that present deserts were greener in the past were long ignored.
The single contributor to change in oases was thought to be hydraulic technol-
ogy. These views maintained that the introduction of new techniques allowed the
exploitation of new hydric resources leading to the growth of oases, and a lack of
investment in infrastructure would be the main cause for their decline. It was thus
assumed that human labor was driving the evolution of oases.

As GARCIER and BRAVARD (2014: 30-31) rightly point out, this vision of oases
was forged by colonialism. It is therefore the product of an ideology aimed to jus-
tify colonial policy. The objective was, and continues to be in many cases (ABU EL
Haj, 2001), to prove that indigenous people are incapable of properly managing
their land, and that only colonizers can make the desert green again (GARCIER,
BRrRAVARD, 2014: 31).

Deconstructing these ideas

Human societies have occupied, managed, modified and constructed refugia,
including oases. By doing so, they have heavily impacted future generations. The
consequences of these short and long-term choices and their social, behavioral,
ecological and biological transmission over time express themselves in long-term
cycles of development, transformation, rupture and abandonment. Deconstructing
the ideas of refugia and oases as static entities requires understanding them in an

3. A. Gide, Les nourritures terrestres.
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integrated way and untangling the constant interactions and feedbacks that occur
between endogenous and exogenous drivers. Through recent climatic, archaeologi-
cal, historical, ethnological and geographical studies we now know that the climate
fluctuated significantly over the course of the Pleistocene and Holocene, and that
isolation of oases and refugia as it was perceived in the past is simply a myth. Oases
and refugia are at the heart of the forging and maintenance of migration, trade and
pilgrimage routes, simultaneously allowing and stimulating mobility and interac-
tion. Consequently, both are dynamic landscapes in fluctuating environments. The
cycles of evolution of these landscapes depend on endogenous drivers, such as the
fragile balance between humans and resources within oases. They also depend on
exogenous drivers, such as environmental change, evolution in trade patterns, and
conquest and integration in new political bodies. The constant interaction of these
drivers at various spatial and temporal scales does not support the idea that oases
are static and isolated entities.

Several and new theoretical approaches combined with new field results allow
us to deconstruct these preconceived ideas about refugia and oases, and better
integrate most, if notall of the above-mentioned driving factors. Recent work car-
ried out by multi-disciplinary teams, including many contributions in this volume,
highlight the dynamic nature of these spaces and the drivers and choices that
influence their formation and transformation.

New approaches to the study of refugia and oases?
Anthroposystems, adaptative cycles and socio-hydrology

In France, the concept of anthroposystems was first proposed in the early
2000s. BERTRAND (1968) and LEVEQUE et alii (2003) define natural or artificialized
systems that societies exploit and/or manage as anthroposystems. In anthropo-
systems, socio-systems co-evolve with eco-systems over the longue-durée at various
embedded temporal (from the event to long-term trends) and spatial scales
(local to regional) (REDMAN, 2005). This evolution can be visualized as mobile
loops, structured around phases of stability and shifts (PURDUE, this volume).
Understanding the driving factors (social versus environmental) of these cultural
changes in an integrated way is key to understanding past societies and hyper-an-
thropogenic landscapes such as oases.

The interactions between societies and their environment can also be model-
led following concepts of Panarchy (GUNDERSON, HOLLING, 2002), resilience and
adaptative cycles, used most often in the Anglo-Saxon world. Adaptative cycles,
initially used in the natural sciences, suggest that ecosystems are regulated cycli-
cally around phases of growth, conservation, restructuring and renewal (HOLLING,
2001; REpMAN, KiNziG, 2003). When considering socio-ecosystems, adaptative
cycles are connected to one another by embedded spatial and temporal scales. This
is referred to as Panarchy. Different phases are linked by “memory” and “revolt”.
At smaller spatio-temporal levels, socio-ecosystems innovate and change while lon-
ger scale processes stabilize and exploit human memory to keep the system stable.



This concept of Panarchy entirely integrates mutations and change within the cycle
(Resalliance.org, consulted in 2018). The identification of the drivers of change
can provide insight into emergent processes such as the appearance of new social
configurations. In fragile and constraining environments that are very sensitive to
environmental shifts, this approach allows us to identify complex patterns and how
they generate adaptation and resilience in agricultural communities.

The concept of socio-hydrology was introduced more recently (SIVAPALAN
el alit, 2012 ; DIBALDASSARRE et alii, 2019). It aims to understand the interac-
tions and feedbacks, specifically between humans and water systems (PANDE,
S1vaPALAN, 2017), with the aim of identifying emergent behaviors (see PURDUE,
this volume). In intensively irrigated landscapes, highly subject to resource fluc-
tuation, this approach has great potential and should be applied more often to
archaeological contexts.

Niche Construction Theory (NCT)

Niche Construction Theory, which originated as a branch of evolutionary
biology (LALAND et alii, 2000 ; KENDAL, TEHRANT, ODLING-SMEE, 2011 : 785), con-
ceptualizes the capacity of organisms to modify their own environments and, in
turn, to influence their own evolutionary trajectories, or fitness, as well as those
of other organisms through feedback relationships. This conceptual framework
allows the integrated study of the co-evolution of spaces and the communities
which occupy or shape them.

Since its conception, NCT has developed to integrate culture as a potentially
determinant factor in evolutionary trajectories of humans and other organisms,
and has been applied to many fields. Cultural Niche Construction Theory main-
tains that “Niche construction from all ontogenetic processes modifies human selective
environments, generating a legacy of modified natural selection pressures that are bequeathed
by human ancestors to their descendants” (LALAND et aliz, 2000). This inherited legacy
includes ecology, culture and genes, and has been termed the triple inheritance
approach. There are several convincing example of cultural and ecological mod-
ification of selective natural pressures that have in turn modified genes traceable
in a number of descendant lineages. These include certain cases of dairy farming
that created the selection pressure that led to the spread of alleles for adult lac-
tase persistence (see GERBAULT et alii, 2011). Another example is the case of yam
cultivation in West Africa which promoted the spread of malaria in populations
and led to the selection of an allele resistant to malaria in these same populations
(LAarAND, 2008).

Refugia are often used as explanatory frameworks that take account of pheno-
mena we can trace genetically through relict or resilient haplotypes and alleles,
but that we have a dearth of archaeological evidence for. The application of NCT is
therefore useful to understanding and interpreting refugia as it naturally bridges
the gap between the environment, genetics and the legacy of human activities
(both tangible as in artifacts and intangible as in oral tradition, symbolism and
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know-how) while empowering all organisms, and specifically humans, with agency,
and doing away altogether with determinism. Its popularity and widespread appli-
cation to archaeology (LALAND, O’BRIEN, 2010) is demonstrated in the dedication
of an entire volume of the Journal of Archaeological Method and Theory (17(4)) to
“Archaeological Perspectives on Niche Construction Theory”.

In arid areas, oases are constructed niches ‘par excellence’. As mentioned pre-
viously, hydraulic technologies have long been considered the prime movers in
the evolution of oasitic niches. Conversely, recent studies highlight the fact that
climatic fluctuations and the evolution of the environment had an impact on oases
over the course of the Holocene. The application of a NCT perspective (or the
Anthroposystem/Panarchy perspective) neutralizes anthropocentric explanations
and environmentally deterministic tendencies by focusing on the complex interac-
tions between social and environmental factors (including hydraulic technologies
and climate) to explain the development, fluctuation and decline of oases. Natural
oases are in effect refugia supported by available surface water resources, such as
springs or lakes, within landscapes that are lacking. Such oases can be modified by
human activity to different degrees. Oases can also be entirely artificial, created
and developed by humans by bringing water to arid zones or by diverting water
streams or hauling groundwater to the surface. Once an oasis has been transfor-
med or artificially created by humans, it becomes a space where the cultivation of
crops that would normally not tolerate desert climates becomes possible, hence
becoming a veritable (man-made) refugia. Water management improves its spatial
distribution as the humidity collected by irrigation canals encourages the growth of
wild plants and attracts wild animals. This, in turn, contributes to trapping moisture
and fostering pedogenesis. The formation of soils, which are as rare as water in arid
areas, benefits crops and wild plants and contribute to the increase of yields. In the
Sahara and the Middle East, oases are usually characterized by the cultivation of
date palms. The arrangement of palm trees in palm groves creates ideal conditions
(using the shade of the palm rows) for the cultivation of other crops that require
reduced heatand evaporation. These positive outcomes initiate a cycle that has the
effect of creating a new ecosystem favorable to cultivation and human settlement
(LAUREANO, 1998; R10U, 1990). Another positive feedback is the fact that oases play
the role of nodes in caravan trade, thus fostering long distance exchange. In some
cases, oases were even developed and maintained for this purpose. Furthermore,
the development of these intensively cultivated gardens and waterscapes involves
the establishment of collective rules for sharing water and maintaining irrigation
systems. This usually leads to the implementation of a ‘water administration’ with
specialists managing hydraulic issues. Ultimately, this will have an impact on the
social structuration of these hydraulic communities. On the other hand, negative
feedbacks to the establishment of oasitic ecosystems are numerous. Tackling the
evolution of the environmentand its deterioration linked to human activity (surface
or groundwater depletion, salinization of soils, sand dunes, pests and locusts etc.)
can imply continuous maintenance and innovation (adoption of new hydraulic



techniques, canal dredging, soil cleaning,
etc.). These actions also contribute to the
construction of oasitic niches.

The investigation of these actions and
retroactions through a diachronic and
socio-environmental perspective (from
the perspective of socio-hydrology to
applications of NCT theory) has enor-
mous potential, for example in identifying
genetic adaptations to such feedback rela-
tionships within oasitic populations.

Presentation of the themes of the
volume

This volume is structured into four
different themes. Addressing these the-
mes allows for a better understanding of
the dynamics of refugia, oases and niches
that have developed in arid environments
from the prehistoric period until now, and
specifically tackles the adaptation of past
societies to continuous and/or abrupt
climatic and hydrological changes over
the long term. With the multiplication of
archaeological studies in arid regions of
the world, it is now possible to renew our
knowledge of their history and compare
their trajectories. We begin to do this in
this volume by covering a large geogra-
phical area over a long period of time
(from the late Pleistocene to the present-
day), as well as including studies from
specialists in various disciplines.

Articles from this volume range from
the Pacific coast of America (CLEMENT
and BERESFORD-JONES et alii) to the steppes
of Central Asia (BRUNET), and include

Fig. 2. Location of study areas
corresponding to the different contributions
in this book. Specific archaeological sites,
refugia and oases are indicated by dots,

while broader study regions are indicated
by ovals and circles.

Bastian et alii -
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case-studies in Arizona (PURDUE), the Maghreb and Central Sahara (MATTINGLY et
aliz), the Egyptian desert (AGUT-LABORDERE, CREPY, GONON and LESUR), the Horn
of Africa (BASTIAN et alit, KHALIDI et alit and LESUR) and the Arabian Peninsula,
from the North (MARQUAIRE ef alii, WELLBROCK et aliz) to the South (HILBERT et
alii, KHALIDI et alit and MCCORRISTON et alit) and in the Arabo-Persian Gulf area
(BEUZEN-WALLER et alii, CHARBONNIER et alii, COSTA et alii, and CREPY) (fig. 2).

The wide chronological context provided by these different articles pro-
vides clues on the development and evolution of niches in arid regions over the
long-term. Late Pleistocene to middle Holocene hunter-gatherer and pastoral
communities are discussed in the first theme entitled Refugia and oases: environ-
ment, resilience and mobility and the Late Neolithic to Bronze Age early oasitic
communities in the second theme entitled The emergence of oases. The third and
fourth theme entitled Oases as waterscapes and Oases as agroscapes include case-
studies ranging from the Iron Age to the present-day.

Interdisciplinarity is key to moving research and debates forward. We therefore
chose to represent different disciplines and new methodological developments
in the study of arid regions in this volume. These include combined perspectives
in hydro-climatology, geomorphology, hydraulic engineering, archaeozoology,
archaeobotany, genetics, geoarchaeology, archaeology, ethnoarchaeology,
and epigraphy.

THEME 1 - Refugia and oases: environment, resilience and mobility

The first theme aims to better define and develop concepts of refugia and
oases in prehistory through investigations into the conditions that determined or
encouraged human occupation of these spaces, and the cultural, ecological and
biological niches that developed within them (autochthonous cultures, resilience
and biological adaptations).

Refugia functioned as veritable socio-environmental niches during glacial
periods, heightening the resilience of human groups (maintenance of relict
population and speciation). Palaeoclimatic and palacoenvironmental studies and
reconstructions have strongly suggested the presence of different types of refugia
and oases (natural and/or submerged water sources, highland zones with high
precipitation rates, etc.; FAURE et aliz, 2002 ; WILKINSON, 2009), which certainly
facilitated the settlement or mobility of human groups during arid and hyperarid
periods. Moreover, marriage between the fields of archaeology and palaeogene-
tics have enabled researchers to identify regions where the persistence of ancient
haplogroups amongst current populations suggest the presence of human refugia
during hyperarid periods (GANDINI et alii, 2016 ; PALA et alii, 2012 ; ROSE et alii,
2013). These phenomena often correlate with populations in regions where we
find autochthonous cultural traditions during the late prehistoric periods, des-
pite the intensification of mobility and human interactions and the introduction
and intensification of herding during the Holocene (CrassarD, KHaLIDI, 2017;
Kuavipi, LEwis, 2018).



In this section, we explore this theme by addressing and developing
the following:
1. theidentification of refugia and oasitic niches using palaecoclimatic, palacoge-
netic and material culture data (BASTIAN et alii; HILBERT et alii; KHALIDI et alii);

2. the application of concepts of refugia and niche-construction approaches to
better understand and interpret the evolution of dynamic human-environ-
ment landscapes in prehistoric archaeology (HILBERT et alit; KHALIDI et alii;
MCcCORRISTON et alii);

3. the transformation of refugia and oases with the onset of herding and early
plant management (KHALIDI ¢t alii; LESUR ; MCCORRISTON et alii).

BASTIAN and colleagues begin the section with a summary of the Northeast
African palaeoclimatic record over the last 30,000 years using data from Nile delta
and African Rift lake cores. They highlight the need to correlate high-resolution
hydro-climatic and archaeological data in order to accurately interpret the impact
of gradual and abrupt climatic oscillations (humid/arid/hyper-arid) on the envi-
ronment, human populations and their adaptations, and vice versa. The authors
set the stage for the volume by detailing the hydro-climatic conditions that gene-
rate refugia and natural oases, and that may have encouraged their occupation
and management by human groups.

HiLseRrT and colleagues correlate the great number of new and dated Upper
and Late Palaeolithic occupation sites in South Arabia with genetic, cultural and
paleoclimatic evidence, demonstrating the validity of at least one if not several
refugium scenarios in South Arabia during the LGM. Through detailed techno-
typological studies of South Arabian industries and radiocarbon dates, they argue
for population and cultural continuity and indigeneity in the region despite
abrupt climatic and environmental changes, and despite the lack of acculturation
at the onset and during the South Arabian Neolithic.

KnALIDI and colleagues detail the indigeneity of culture and tradition in
Southwest Arabia and the African Horn from the Late Pleistocene to the mid-Holo-
cene, through a Niche Construction perspective, adding that oasitic landscapes
facilitated both human innovation and contact as well as cultural resilience and
isolation. Using case studies from settled coastal (Yemen) and lakeside oases
(Afar triangle) on opposite shores of the Red Sea, the authors illustrate a parallel
coevolution between these populations and their carefully managed wild oasi-
tic environments. With increased aridification at the end of the African Humid
Period, they hypothesize that by complementing wild resources with domesticated
herds and increased mobility, and interaction and trade that served to connect
them, these populations maintained these sensitive oasitic niches.

LESUR presents two Northeast African case studies (the Kharga oasis in Egypt
and the Afar in Ethiopia and Djibouti) to highlight the important role of animal
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domestication in human adaptation to increasingly constraining desert environ-
ments and to the development of oases. She argues that these arid-adapted herds
were crucial to linking oases as their introduction as a food security measure enga-
ged humans in seasonal mobility between perennial watering holes.

McCoRrRrISTON and colleagues demonstrate that the development of pastoral
landscapes in the Dhufar region of Oman is the consequence of dynamic cycles
of niche construction. They highlight the importance of mobile herding and the
dynamic landscapes that sustained and perpetuated it, to our understanding of
the ecosystem history and lack of early agriculture in the region but also to the
foundations of early Arabian oases.

THEME 2 — The emergence of oases

The second theme aims to develop our understanding of the emergence of
oases in different regions of the world : from Southern America to Central Asia, via
the Sahara and Southeast Arabia. In that respect, the four papers presented here
call into question many ideas regarding the origins of oases. They suggest that
their development began much earlier than previously thought and was more gra-
dual, albeit at different times and at different rhythms depending on the region.
The definition given to oases by geographers and agronomists insinuates seden-
tarism and intensive irrigated agriculture. However, it is demonstrated early on
in this volume that hunter-gatherer communities living in arid areas were already
constructing potent niches. They had a significant impact on their environment,
and were thus already transforming refugia into oases. Furthermore, it is also
demonstrated that long-distance interaction and exchange was already a feature
of the first emergent oases and was a key part of their social make-up and eco-
nomy since prehistoric times. Oases were therefore never isolated nor were they
marginal places. Instead, they appear to have quickly become economic hubs that
attracted populations as a result of the resources available and/or their role as
transit points for raw materials, commercial goods, people and ideas.

BERESFORD-JONES and colleagues reassess the role of lomas, natural oases crea-
ted by ocean mists along the arid Pacific coast of Peru, during the Preceramic
Period. They demonstrate that the exploitation of these seasonal green areas, in
association with marine resources, allowed for increased sedentism well before
the advent of an agricultural economy. Populations took advantage of lomas by
exploiting what they naturally offered, but also modified these niches by managing
the mists and the environments they produced, sometimes overexploiting them.
Not only do the authors demonstrate the capacity of hunter-gatherers to organize
their societies around and manage natural mist oases but also their capacity to
create seasonal artificial oases that complemented other resource economies.

The fact that the anthropization of oases began before the introduction of
agriculture is also emphasized by BRUNET whose research focuses on the valley of



Zeravchan (Uzbekistan and Tajikistan). The author demonstrates the evolution
from managed fluvio-lacustrine oases to proto-urban ones from the Neolithic to
the Chalcolithic period in this region of Central Asia. In this arid zone, Neolithic
communities of hunter-gatherer-fishermen were established along river systems
composed of multiple channels and lakes that formed a natural oasis, interacting
and trading with the Eurasian steppe cultures. With the onset of aridification
during the Chalcolithic period, proto-urban agropastoralist populations settled
at the site of Sarazm, intensifying and enlarging their exchange networks. This
contribution demonstrates the transition from natural to anthropized oases and
the keyrole that exchange played in the oasitic economy of this arid region of the
world since prehistory, growing in importance over time.

By combining geomorphological, geomatic and archaeological approaches,
BruzeEN-WALLER and colleagues identify, based on predictive modeling, the ear-
liest potential oases in several regions of Oman. They hypothesize that these
proto-oases, dated to the Early Bronze Age, were not yet characterized by sophis-
ticated hydraulic practices, but instead opportunistically took advantage of water
and soil-rich areas that form the core of different agropastoralist communities’
territories. Archaeological and environmental data tend to validate their innova-
tive model, which could therefore be applied to other arid regions in the world.

The development of man-made oases are a later occurrence in the Western and
Central Saharan desert of Morocco and Libya. However, through a reassessment
of available evidence and new absolute dating, MATTINGLY and colleagues push
the origin of these oases back in time and challenge the model of the development
of oases and trade in the Central Sahara prior to the Islamic period. The authors
demonstrate thatin the region of Fezzan (Libya), the Garamantian oases were sett-
led since the early 1* millennium B.C. These oases were nodes in a long-distance
exchange network connecting sub-Saharan regions to the Mediterranean region.

THEME 3 - Oases as waterscapes

By the proto-historic and early historic periods, oases became fully anthropized
landscapes, dedicated to agriculture and characterized by complex irrigation sys-
tems that aimed to compensate the lack of or irregularity of rainfall. Water is
thus one of the structural elements of oases, and this theme emphasizes the role
of hydric resources in its distribution and evolution. One focus of this theme is
therefore the hydrological and climatic context in which human communities
developed, with the objective of understanding the evolution of resource availabi-
lity and its exploitation over the long-term in arid regions. In this regard, it stresses
the need for a multidisciplinary approach to these heavily managed “waterscapes”.
This theme is also devoted to the reconstruction of hydraulic technical systems,
from a range of perspectives. Contributions focus on the complex rules of water
management necessary for the durability of these niches, on the spatial organiza-
tion of these systems and on putting past and current practices into perspective.
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WELLBROCK and colleagues succeed in reconstructing the evolution of the
Tayma oasis, located in Northwestern Saudi Arabia, from the mid-Holocene until
today. The authors use an archaeohydrological approach, which combines mul-
tiple methodologies drawn from the sciences and the humanities. This innovative
approach allows them to show that the Tayma oasis owes its existence to important
groundwater resources available at shallow depth, and which could be exploited
without sophisticated hydraulic technologies. Their results also lend support to
the hypothesis of an emergence of Northern Arabian oases related to the process
of aridification after the mid-Holocene.

The contribution of MARQUAIRE and colleagues also concerns northern Saudi
Arabia. The study of a Nabatean period rainwater collection system excavated
near the oasis of Dumat al-Jandal demonstrates the importance of anthropogenic
watering places for pastoral/nomad populations living in the desert, who also
played a major role in the economy of oases.

The study of the Kharga area in Southwestern Egypt by GoNoN is dedicated to
the long-term evolution of oases through archaeological (excavation and survey),
hydrological and hydraulic investigations. It demonstrates that human settlement,
initially conditioned by water availability (artesian springs) is then maintained
using a hydraulic innovation: the development of ganat galleries during the
Persian period. Aridification combined with overexploitation of resources pro-
bablyled to the lowering of the water table and the drying out of ganatsat the end
of Antiquity. After this period, settlements and gardens were organized around
wells. This contribution illustrates the delicate balance that must be maintained
by human populations to cultivate in arid regions.

CLEMENT presents research on the irrigation systems in the Chicama valley,
located on the north coast of Peru, and emphasizes the sophistication of hydrau-
lics during the Chimu period, which were necessary for survival in this arid
environment. He combines archaeology (field survey) with remote sensing and
ethnohistory to show that the sociopolitical organization of Chimd communi-
ties is mirrored by the network of canals. The latter seems to have strengthened
relationships among communities, delineated their respective territories but also
fostered hierarchical relationships between them. For example, groups exploiting
minor downstream canals were dependent upon upstream groups controlling the
main canals. Lastly, this study points out the role of local water governance in the
management of these important coastal oases.

An ethnoarchaeological and palaeoenvironmental approach is used by
CHARBONNIER and colleagues to study two oases located on the Gulf coast of the
United Arab Emirates. The authors advocate that the collection of data on water
and soil management in present-day oases is crucial to understanding those of the
past and propose to lay the foundation for an ethnoarchaeology of water systems.



THEME 4 — Oases as agroscapes

Refuge zones, like oases, have been exploited and intensively transformed by
humans. The typical system of production, which combines goat, sheep and camel
farming with agriculture, has evolved with time due to the combined effect of the
needs of populations, the availability of water/soil resources and of technological
and social capacities. The last theme of this volume aims to understand the spatial
and temporal dynamics of these spaces, and more precisely their transformation into
food production systems. Numerous paleo-botanical studies have been conducted to
reconstruct the evolution of the vegetation cover and crops grown, mainly in Middle
Eastern oases. However, there are still numerous lacunae in the study of oases if we
consider them as agricultural, social and geographical entities. How can we recognize
oases as agricultural landscapes and what are their limits? How are they socially and
spatially organized ? How were resources other than water managed through time?
What was the impact of climate change on resource availability, management, and
thus on the social and spatial structure of oases? The four papers in this section pro-
vide some answers to these questions by developing theoretical backgrounds (CrEPY
and PURDUE), and by putting forward new approaches and methods of interpreta-
tion (CosTA et aliiand AGuT) for a better understanding of oases as “agroscapes”.

Costa and colleagues focus on the agricultural, geoarchaeological and che-
mical study of cultivated gardens (oasis of Masafi, United Arab Emirates) in order
to understand the evolution of soil management over the last five millennia. The
manuscriptrelies on the construction of a modern reference collection to identify
markers in soils of irrigation, manuring, land abandonment, and crops grown.
The results provide new methods and keys for the identification of ancient agri-
cultural practices in semi-arid environments.

The historical approach developed by AGuT aims to reconstruct the evolution
of an agricultural village (oasis of Kharga, Egypt) based on the study of legal docu-
mentation. The author identifies the role of family, inheritance and internal social
controlin the construction of oases. He also emphasizes the importance of written
agreements, the increasing importance of institutions and consequent conflicts
(land organization, resource depletion) when maintaining these spaces. This
contribution provides unique perspectives on the socio-environmental constraints
that impacted the structure and durability of these agroscapes.

Cripry emphasizes the advantages of combining geoarchaeology and geomor-
phology with a Niche Construction Theory approach to study the transition from
refugia to oases in arid environments. Based on examples from Egypt, Tunisia and
the United Arab Emirates, he proposes a new typology of oases integrating interac-
tions and retroactions between societies and their environments. His classification
is structured around the processes responsible for the formation of oases/refugia
(aeolian, hydrological and/or anthropogenic) and the consequent landforms
visible at various spatial scales.
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Using a theoretical background that also integrates long-term socio-environ-
mental interactions, PURDUE focuses on the construction of a socio-hydrological
and resilience background to study the evolution and dynamics of agroscapes in
the American Southwest (City-oasis of Phoenix, Arizona) over the last two millen-
nia. Based on a rich archaeological, historical and paleoenvironmental dataset,
she discusses the constant interactions between agricultural landscapes, human
adaptations and climate change and identifies the driving factors of change (and
their combination).

Conclusion and research perspectives

The various papers in this volume reveal and confirm the diversity of refugia
and oases, with examples ranging from lomas in South America to underground
water fed oases in the Arabian Peninsula. This further impels us to provide new
ideas on how to define refugia and oases in a more integrated way by taking into
account the concepts of stability/isolation and connectivity/mobility and by dis-
cussing the environmental versus social/economic/political driving factors of
change. We propose that a new working definition and classification be based on
the following three considerations:

Refugia and oases as socio-environmental entities

Asrevealed by recentstudies (e.g. CHARBONNIER ef alii, 2017 ; CosTa et alii, this
volume), refugia and oases are mobile and dynamic spaces. Their structure and
management has evolved through time as a result of complex interacting social
and/or environmental processes. They have been abandoned for similar reasons.
Many driving factors, for instance climate, hydrology, demography, economy,
and politics, can transform these landscapes into anthropogenic and technology
driven spaces, or into areas where environmental dynamics are the main control-
ling factors of change. This perspective is key to understanding oases and refugia
in a diachronic and integrated way.

Refugia and oases as spatial and social entities

We consider that the definition of refugia and oases should integrate their
geographical limits at various scales. The area of contrast between the arid envi-
ronment surrounding them and the luxurious gardens composing them often
marks their boundaries. However, intensively connected areas along fluvial sys-
tems such as the Nile Valley, or isolated hyper-specialized cultivated spaces such as
mountainous oases supplied by runoff water, are also considered refugia or oases.
This implies that they do not have a specific morphology or scale and can be enti-
ties stretching thousands of kilometers or limited to a small area fed by a spring.
Furthermore, how do we define the boundaries of refugia or intensively transfor-
med oases ? Should we consider their environmental, agricultural, socio-political



and/or economic boundaries or those linked to the management of resources,
such as water, with geographical limits established by the collective use of water?

Oases as complex systems of production

Like many geographers and agronomists, we believe that the definition of
oases should consider their production systems. While date palm cultivation is
often synonymous with agricultural oases, the multiplicity of other crops grown
and managed are indispensable to an integrated definition of these spaces
(CLEMENT and PURDUE, this volume). Likewise, the extent and management of
pastoral activity in and around oases is often neglected, as are water management
systems. Lastly, the variable intensity of the production system that can range from
food crops to cash crop for export should be considered, as these often attest to
the environmental and socio-economic backgrounds of oases.

We therefore propose an updated working definition of oases which considers
these aspects: oases are long-term socio-environmental refugia (or niches) supported by
perennial sources of water in otherwise harsh environments with dynamic boundaries
dependent on the structure of the collectively or individually-managed complex hydro-agro
and pastoral production system, integrated within a local to global economic system, and
subject to decisive short-term and long-term climatic change.
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Abstract

This article proposes a first reconstruction of the agricultural landscape of the village
located in a place called Ayn Manawir (south of Kharga Oasis, Egypt) during the Persian
period (5" and 4™ century BC). To this end, it uses the legal documentation relating to
the sale of “water days”, which made it possible to irrigate fields and gardens. A small
number of these documents detail the immediate environment of the plots so that it is
possible to provide an overview of the natural components of the landscape (part 2).
Moreover, the systematic study of hydronyms allows us to reconstitute the local agri-
cultural history initially dominated by pioneer families who brought water from the
perched groundwater to its gradual exhaustion (part 3).

Keywords: Kharga Oasis, Persian Period, Irrigation, Foggara, Agricultural Landscape

Résumé

Cet article propose une premiére reconstitution du paysage agricole du village situé sur
le lieu dit ‘Ayn Manawir (sud de I’oasis de Kharga, Egypte) durant la période perse (v*
et 1v° siecle av. J.-C.) Il exploite pour cela la documentation juridique relative a la vente
des « jours d’eau » qui permettaient d’irriguer champs et jardins. Un petit nombre de
ces documents détaille en effet 'environnement immédiat des parcelles vendues de
sorte qu’il est possible de proposer un apercu des composantes naturelles du paysage
(partie 2). Par ailleurs, I’étude systématique des hydronymes permet de reconstituer
I’histoire agricole locale dominée initialement par des familles de pionniers qui firent
surgir I’eau de la nappe perchée pour s’achever avec I’épuisement progressif de celle-ci
(partie 3).

Mots clés: oasis de Kharga, période perse, irrigation, foggara, paysage agricole

a. CNRS, UMR-7041 ArScAn (Nanterre), Equipe HAROC. Achemenet Program.
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In the Western desert, 200 km from the Nile Valley, the Oasis of Kharga
stretches along a narrow depression 160 km long. Located at its southern end, in
the close vicinity of Tell Dush, the sandy site of Ayn Manawir has been, since 1994,
excavated under the direction of the late Michel Wuttmann (IFAO). In the mid-
dle of the first millennium BC, irrigated fields were established at the foot of the
sandstone mound which dominates the site'. The perched water table contained
at this height were drained through aqueducts, using the same process as Persian
qanawat and Libyan foggara®. Water was then conducted by a network of canals to
the fields. This terroirwas cultivated by peasants living in a small village that appears
to have been organized around a small mud-brick temple. The excavation of the
temple and of different settlement sectors within the village, and a survey car-
ried out on the adjacent site of Ayn Ziyada, yielded hundreds of Demotic ostraca
(abbreviated in O.Man). Entrusted to Michel Chauveau (EPHE-IV) assisted by
the author, 461 documents are now transliterated and translated. A first edition of
these texts is available online on www.achemenet.com?® Within this vast archive are
some fifty ostraca concerning irrigation transactions. The quantities of water were
distributed according to a measured time designated as “day of water” (hrw mw)*.
The irrigation time connected to each canal corresponded to a “month of water”
divided into 30 days shared by different owners. These days of water could be sold
or rented. The sales documents contain indications concerning the agricultural
microtopography of the oasis, allowing the proposition of a first reconstitution of
the Ayn Manawir terroir.

Overview of the documentation and corpus definition

Ayn Manawir demotic ostraca are part of a larger dossier gathering the docu-
ments dealing with the agricultural affairs of the Great Oasis. As an introduction,
itseems useful to recall briefly the main elements of this dossier which spans more
than a millennium and a half, from the 10™ century BC to the 5" century AD.

1. The “larger Dakhla stela” (Ashmolean 1894.107a), dated to the second part
of the 10" century BC bears an inscription engraved on the stela that records
an arbitration rendered by an oracle of Seth to settle a local dispute relating to
the sharing of water drawn from artesian wells’.

2. O.Man, wich will be discussed here.
3. Wells of Hibis, a cadastral register of cultivated lands written on papyrus after

164-165 AD by an amphodarch (local supervisor) which circulated in the
region of Hibis (the modern Kharga city). This document is known as the

1. BousQuET, 1996; WUTTMANN et alii, 2000 ; WUTTMANN, 2001.

2. BoucHARLAT, 2001 and 2016.

3. http://www.achemenet.com/fr/tree/?/sources-textuelles/textes-par-regions/egypte/ayn-ma-
nawir/ostraca-d-ayn-manawir#set.

4. AGUT-LABORDERE (forth.).

5. GARDINER, 1930.
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“Wells Hibis” because it lists the hydreumata -springs and wells- which dot this
part of the oasis®.

4. Two papyrus, P. Grenf. I1 69-71, from Kysis (=Tell Dush) and dated respectively
to 265 and 244 AD concern transactions relating to shares of hydreuma.

5. O.Wagqfa, a group of 73 Greek ostraca found at 10 km from Tell Dush’. O.Wagfa
give a glimpse of the Oasis countryside during the second half of the 4™ cen-
tury AD. As in the O.Man., irrigation time management is informed.

6. The Kellis Agricultural Books written on wooden tablets during the 4™ cen-
tury AD contain a set of accounts for an agricultural entity®.

7. Living in the 5™ century AD, Olympiodorus evokes very deep artesian wells and
their role in irrigation (FHG 4, 64, 33). This text remained for a long time the
only reference concerning the irrigation of agricultural lands in the Egyptian
oases of the western desert during Antiquity®.

Examining the chronological distribution of the Ayn Manawir ostraca, it
appears that a huge part of the documents dates to between the middle of the
5™ century to the middle of the 4™ century BC (fig. 1). In other words the first part
of the history of the site remains undocumented by written sources. It’s possible
to explain this situation by arguing that only the later part of the documents was
preserved. This phenomenon is well-known by philologists, and in particular by
assyriologists who forged the (French) expression “Phénomeéne de fin d’archive™.
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Fig. 1. Chronological distribution of the Ayn Manawir ostraca.
(Abscissa: dates BC. Ordinate: Number of documents).

PARSONS, 1971 ; WAGNER, 1987: 162-164.
CUVIGNY et alii, 1993.

BAGNALL, 1997.

. French translation in WAGNER, 1987: 279.
10.JoANNESs (dir.), 1995.
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This explanation does not provide an answer to the whole question of the
late chronological distribution of the ostraca. Part of them were found in sealed
rubbish deposits while another part was discovered in the temple or in the houses.
The Ayn Manawir documentation is therefore a mix of “dead” archives, composed
of ostraca discarded in the trash, and “living” archives, suddenly interrupted by the
abandonment of the site. Without any study on the archaeological context of the
finding of the ostraca (itis a work in progress), the problem of the chronological
distribution of the ostraca must remain open.

Typological distribution of the O.Man.
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Fig. 2. Typological distribution of the Ayn Manawir ostraca.
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Fig. 4. Sizes of “days of water” attested in O.Man.
(Abscissa: water day sizes. Ordinate: Number of documents).

Examining the distribution of the documents by type of document permits us
to observe a clear pre-eminence of the more ephemeral type (fig. 2) : the receipts
(mainly drafted by the local temples). The receipts (85 documents) are followed
by the deeds concerning the “day of water” (hrw mw) (47 documents). The chro-
nology of these documents does not differ from that of the rest of the O.Man.

If we examine the size of the shares mentioned in the transactions, it appears
thata large majority involved a small quantity of irrigation time, and a majority are
inferior to one “day of water” (fig. 4).

The fragmentation of the “days of water” constitutes another enigma. Why
the full “day of water” and why even more groups of “days of water” were so rarely
sold ? This question and the one concerning the chronological distribution could
be enlightened by the examination of the agricultural landscape of Ayn Manawir.

The first pitfall is that if the “days of water” were sold with a plot of land, this
field is never described precisely, and its surface area is never mentioned. In most
cases, the notaries used a readymade formula saying that: the “days of water”
were sold “with their field(s), their wood, their humus and their opening(s) (in)
each plot” (irm nzy=f sh.w nzy=fht.w nzy=fkh(.w) nzy=f wn(.w) n ry.t nb.t, O. Man
3974 1. 5-7). This formula is not of great help for our goal of reconstructing the
landscape through juridical documentation. It confirms, at most, that during the
Persian period the agricultural landscape was very similar to that of today. The
anthropologist Vincent Battesti gave a very vivid description of this type of lands-
cape based on these observations of the Tunisian Jerid:

A PI’exception de quelques rares terres blanches (ardj beyda), c’est-a-
dire sans culture, I’espace de I’oasis est un ensemble continu de jardins.
Les jardins se touchent, les formes irréguliéres de leur contour sont des
frontieres avec les jardins du voisin ou un chemin d’acces. Ces limites sont
matérialisées au Jérid par une haie de palmes ou une butée de terre ou
encore un drain. (BATTESTI, 2005: 45)
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Reference Date Name of scribe Arfscaaeg:)(:lgiiacal
From Ayn Manawir
O.Man. 5525 394 BC [1] MMA 516
O.Man. 5562 380 BC Ounamenheb son of Harsiese MMA 553
O.Man. 6817 380-362 BC Nesinher son of Peteise MMA 1163
O.Man. 5435 369 BC Nesinher son of Peteise MMHAS (=South)
ouse A
O.Man. 5440A date in lacuna Ounamenheb son of Harsiese MMA 529
From the nearby site of Ayn Ziyada

O. Man. 6997 313 BC [ ] Survey
0O.Man. 6999-7003 288 BC [ 1] Survey

Tab. 1. Lists of sales of “day of water” with the mention of “neighbours”.

Most of the fields of Ayn Manawir could be cultivated in infinito, until exhaus-
tion of the available water. Nevertheless at least seven deeds of sale mention, as
in the case of the sale of fields or houses, “the neighbours of the water” (n3 hyn.w
(n) p32 mw) designating the four lots surrounding the land attached to the water'!
starting at the South (tab. 1)'%. A similar duality between undefined and delimited
fields prevails in the Roman period documents from Kharga. In the so-called Wells
of Hibis there’s a clear distinction between the lands which were registered during
surveys and the non-cadastral lands (év arelpe) which are not delimited.

The “neighbours” could be other “waters” but also topographic elements such
as sand or rocks.

It is striking to note that none of the “waters” sold were surrounded by four
other “waters” suggesting that they were situated at the edge of the village’s ter-
roir. This hypothesis is reinforced by the frequent attestations of “rocks” (7) and
“sands” (§) and clearly confirmed for O.Man. 6817 by the mention of “wells which
are far away” on the northern side of the water.

11.Another ostracon concerning sale of “days of water” mentioning “neighbours” (dated to
375 BC) is kept at the Moscow Museum (DEVAUCHELLE, 1994 completed by CHAUVEAU, 2001 : 139).
Although this document has many common features with the ostraca of Ayn Manawir, its exact
provenance within the Oasis of Kharga is not assured. Moreover, the fact that this text is still unpu-
blished leads us to exclude it from the small corpus gathered here.

12.POSENER, 1965, this practice was widely adopted in Greek papyrus of Egypt until about 300-
350 AD (CLARYSSE, 2016).

13.Five of these deeds were found in one of the settlement areas (MMA) close to the temple of
Osiris-iou in Ayn Manawir (MT), two come from the nearby site of Ayn Ziyada. The fact that at least
two different scribes were the authors of these documents shows that the mention of the limits of a
“water” does not correspond to the habit of a particular notary public but corresponds to a necessity.
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Reference Name of the South North East West
water sold
“the flow- “The water of The water “The water of
O.Man. 5435 ino wells” Oudjarenef son “the rock” of Rerv” Horoudja son
8 of Thotirdis” Y of Paheb”
“the water of
the district [ ]
of the village of
Dush among “The water of The water of
the places of Petemouhe and ) “the rock of the “the new
O.Man. 5562 . Onnophris son . Y ”
the upper side the sands that we " necropolis path upper land
. , , of AMENIRDIS
of Dush in the damaged’ »
divine estate of
the great god
Amon of Hibis”
O.Man. 6817 Lacuna “The waterof [ ]” The wells th,Ch “The rock” “The sand »
are far away
O.Man. 5525 Lacuna
P Y L, “my fields of the “the sands of the
O.Man. 5440A Lacuna [ ] [ 1 Soutekhirdis water of Neshor” | upper side of Dush”
“the sb.w of the
“The water of Water Qf the
O. Man. 6997 Horkheby son South with t_he “its fields” “ the tww” the wate_:r ,
LA lower water filled of Diameniry
of Amenirdis by i
y it (=the water
which is sold)”

Tab. 2. Detailed presentation of the “neighbours”.

The following analysis is first based on the group of five documents presented
above. First of all, it will help us reconstitute a “landscape of boundaries”. Then,
by extracting and gathering all the names of the “waters” mentioned in the whole
O.Man., I will suggest a hypothesis about the history of the site.

Topography : between the rocks and the sand

Cadell and Remondon stressed the importance of the opposition between
aupog “the desert of sand” and dpog “the rocky desert” in the Greek documenta-
tion'!. The same duality exists in Arabic -the ramland the ghard- and obviously in
Demotic. In three documents (5435; 5562 ; 6817) one of the water’s boundar-

ies consists of ‘T “rocks”!?

. It could be the Demotic equivalent of the Greek 6pog
“mountain”, attested in the Greek documentation of the oasis'®. As pointed out

by R. Bagnall, Opog is also, in this context, the “desert”, the “Gebel” designating

14. CADELL, REMONDON, 1967 : 343-349.
15.CDD “(03:1): 110. Dem. Gl. 68. Meeks 1972: 84 (104) about /nr “rock” in toponymy.
16. CADELL, REMONDON, 1967 : 343-349.
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the end of the cultivated lands, delimited or not'”. Besides this, three documents
(O.Man. 5562; 6817 ; 5440A) mentions §* “sand” as spatial delimitation's. It should
be noted that two of these mentions are positioned on the West side. The men-
tion of the “sands of the upper side of Dush” (O. Man. 5540A) may come as a
surprise since the site of Tell Dush is located just east of Ayn Manawir. The south
“neighbour’ of O. Man. 5562 — “The water of Petemouhe and the sands that we
‘damaged’” — is extremely interesting from the point of view of agricultural prac-
tices since asandy surface has been “damaged”’?, meaning to repel sand, to extend
the arable area linked to the “water of Petemouhe”.

Hydrography: “waters” and “wells”

”

The Egyptian pz mw n “the water of ...” is contracted in Greek as mpoov->.

In Greek Ostraca from Dush and Ayn Wagqfa, we find thus the Greek toponym
Mounosire/Pmousnosire which is the exact equivalent of the Demotic p3mw n Wsir
“the water of Osiris”'. In the same way, Michel Chauveau remarked that a parallel
can be drawn between the Demotic toponym p 3 mw n n3 nhy.w “The water of the
Sycamores” (O.Man.) and the Greek mnyric Cokapuvela “Spring of the sycamores”
(O.Wagfa)®. This example tends to illustrate the consistency that existed between
the hydronyms of Egyptian origin and that of Greek origin within the oasis. The
Demotic p3z mw n Iy-m-htp “The water of Imhotep” attested in the ostraca of Ayn
Manawir® is therefore the exact parallel of the Greek Pmoun Imouthou present
in the Kellis Agricultural Book (21 instances). The editor of this last document,
Roger Bagnall gave a definition of these “The Pmoun toponyms” which were for
the most part channels or “wells around which there was cultivation and perhaps a
small settlement, even a few houses”. “Channel or wells” ? The same imprecision
is present in the definition of the Egyptian toponyms p 2mw as explained by Dimitri
Meeks with regards to the Edfu donation Text:

Tout au long du texte mwa sans doute le plus souvent le sens de canal. Mais

ce terme désigne en général un élément hydrographique quelconque. Il

est donc difficile d’apprécier les différentes nuances qu’il est susceptible

de revétirici.®

Moreover, the presence of this toponym of Egyptian origin does not exclude

the use of the Greek hydronym YN “source” or an accumulation basin linked to

17.BAGNALL 1997: 75.

18.MEEKS, 1972: 106 (185) sy “langue de sable cultivée”.

19. Applied to things, the verb ¢h takes the meaning “to damage”, Wb. V. 319 thy §. 11.

20.PARsSONS, 1971 ; CUVIGNY et alii, 1993 : 21 ; CHAUVEAU, 2001.

21.Mounosire, O.Waqfa 42. 1; Pmounosire: 46,2; 47,2;71,1. O.Dush 339, 2n. et O.Dush 210.
22.0.Wagqfa 22,2 and 61,1. CHAUVEAU, 2001: 138 notes that these two toponyms designate two
different sources.

23.0.Man. 3388.

24. BAGNALL, 1997: 75.

25.MEEKS, 1972: 63 (47).
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an artesian spring (according to a proposal by Guy Wagner)?®, which is attested in
the North? as in the South® of the Oasis.

The contraction process identified for p3 mw n = npovv- is also attested for the
Egyptian t3 hnm.t “the well” and the Greek txov-, both well attested in the topon-
ymy of the Great Oasis. O.Man. 5435 contains twice the expression fnm.t hlt(:t). In
the Dakhla Stela (10" century BC), inm.tcould designate artesian well®*. The word
hlt(.t)is in the position of an adjective as for the Coptic §exroT, synonymous with
the Greek yeipappoc®: a “torrent” or, as an adjective, a “winter flowing” river®’. This
term could most likely refer to wells whose water under pressure flowed continu-
ously, such as those described by Olympiodorus (FHG4, 64, 33). The fact that the
use of hnm(.¢) hlt(.t) was governed by “days of water” confirms this assumption. The
hnm(.t) hit(:t), the “flowing wells” was most likely an autonomous source, located
away from the terroir of the village. This interpretation reinforces the hypothesis
proposed above that the sales documents mentioning “neighbours” concern land
situated on the periphery of the main agricultural area.

The name of the “waters” and the origin of the irrigation works at Ayn
Manawir

Returning to the heart of the Ayn Manawir terroir, the Demotic documentation
contains no less than 67 names of “water” (Annex 1). An overwhelming majority of
them are composed with the names of male individuals®. The rest are formed with
topographical or institutional elements (Annex 2). The importance of the hydro-
nyms composed with names of private persons tends to prove that a large part of
the irrigation system was created by local individuals whose names remained tied to
the water channels they created, even after death. This fact weakens the assumption
that the village settled in Ayn Manawir took part in a pioneering front initiated by
the Persian power in the Oasis of Kharga. The French papyrologist Guy Wagner
who frequently visited the oasis of the Western desert at the end of the last century
describes that a similar situation prevailed in the surroundings of Kharga City:

Aujourd’hui a Khargeh, les sources et les puits portent souvent ces noms
d’anciens propriétaires dont personne ne se soucie plus: Ain el Cheikh,
Ain Abd el-Razek etc [...] Parfois, ils sont désignés d’une maniere qui
rappelle par qui ils ont été forés: ainsi, a Khargeh, il y a trois Bir Mohazfa
« puits gouvernementaux », des puits forés par le Gouvernorat; d’autres
sont désignés par leurs caractéristiques principales: Ain Gouheita « la

26. WAGNER, 1987: 281-282.

27.PARSONS, 1971.

28.0. Wagqfa 43, 3 mmyn CevBopivov “the spring of the northern places” (on CevBopivov, see O.
Dush 60, 2 n).

29. GARDINER, 1930.

30.Crum, CD 630a.

31.The Online Liddell-Scott-Jones Greek-English Lexicon.

32.This situation is well attested in Egyptian agricultural hydronymy in both demotic and Greek,
CHAUVFAU, 2001 : 138.
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source profon of », Ain Ziyada « la source abondante », Ain Héloua « La
belle », « La douce », Ain Murra « L’ameére » (entendez la saumatre) etc
[...] (WAGNER, 1987)

The empirical observation made by Wagner was verified by the anthropologist
Jacques Hivernel in his book devoted to the city of Balat in Dakhla oasis:

Il existait par le passé une forte corrélation entre la possession de puits ou de
sources et la distribution territorial des différents groupes sociaux présentés
a Balat. A chaque lignage correspondait des puits ou des sources et des
terres localisées dans des parties spécifiques de I’espace villageois. Selon
le modele idéal, I’eau d’un puit ou d’une source appartenait a un lignage
qui en avait’exploitation exclusive. Le systeme de parenté jouait un grand
role dans les rapports sociaux de production et la division du travail. Puis le
modele s’est transformé, I’eau d’un puit ou d’une source a pu étre aliéné
a des gens qui n’appartenait pas au lignage, soit pour acquitter la dot d’'un
mariage soit, plus récemment, par vente. (HIVERNEL, 1989: 92)

In this passage, Jacques Hivernel proposes to distinguish two successive stages
in the patrimonial history of the “waters” in the Balat. In a first stage, each “water”
was in the hands of a single family. During this period the “waters” bore the names
of the chief of the group who performed the digging operations. Then, in a
second stage, through matrimonial and inheritance plays, the “waters” became
progressively independent from the family groups. A significant part of the avai-
lable irrigation time was held by people who were not members of the progeny of
the pioneers. A hydronym such as “the water of the children of Horkheb” bears the
trace of a transmission that may have taken place within the same family. However,
the fact that this hydronym is unique tends to show thatit was rather difficult for a
family to control the totality of their “water” for more than two generations.

The patrimonial history of the “waters” constitutes a key to understanding
the belated nature of the sales mentioning neighbours. In light of the anthro-
pological parallels, we may assume that during a first stage of the history of the
site, between the end of the 6™ century and the middle of the 5" century BC, the
transactions concerning the waters were primarily intra-familial exchanges due to
inheritance or between brothers and sisters. Combined with the “phénomeéne de
fin d’archives”, this context could explain the scarcity of written sources; strong
internal social control is more efficient than a contract to protect the transactions.
In addition, after two or three generations, the sizes of the shares of water were still
important, and it was easy for the family members to know who had what. In the
second part, from the middle of the 5" century to the middle of the 4" century BC,
the shares became increasingly fragmented. Without the help of the written agree-
ments signed before a notary, the family members and the inhabitants of the
village were unable to keep abreast of the names of the owners and the size of
their shares. The water management system became both disconnected from
the “pioneering families” and too complex to be managed orally. This evolution
could explain the increasing number of written documents from the middle of
the 5™ century BC to the 80s of the 4™ century BC (see fig. 1 & 3). The appearance,
in later deeds concerning sale of water, of clauses devoted to the delimitation of
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the fields strengthens the hypothesis; after facing the fragmentation of the water
shares with the help of the written agreements, the peasants of Ayn Manawir were
confronted with the problem of the entanglement of the fields. They found a
solution by importing the cadastral description used in the deeds of land sale®.
Atthe same time, chronological analysis of hydronyms shows that, since the begin-
ning of the 4™ century BC, names formed on topographical and/or institutional
elements® were inserted alongside the anthroponymic forms, which largely domi-
nated in the 5" century BC (see Annex 3). The names of the founders of water were
graduallylosing their importance in favour of topographical and institutional realities.
The fact, underlined above, that the mentions of fnm.t, artesian wells, independent of
the village’s irrigation system, appear exclusively in very late documents (O.Man. 6817,
380-362 BC and 5435, 369 BC) must be interpreted in this context of transformation
of the terroir. This could mean that the depletion of the perched aquifer thatuntil then
fed the irrigation canals forced the inhabitants to move the fields around the village
closer to the artesian wells that remained active. The analysis of Ayn Manawir Demotic
toponymy thus makes it possible to set the general framework of a local agricultural
history of the village that probably began at the end of the 6™ century BC with the arri-
val of pioneer families who opened the first foggarain the hillock of Ayn Manawir, only
to finish a century and a half later with the gradual depletion of the perched aquifer.

Philogical Abbreviations

Crum, CD = Crum W.E., Coptic Dictionary, Oxford: OUP, 1939.

CDD = JoHNSON J., Chicago Demotic Dictionary, The Oriental Institute Chicago (https://
oi.uchicago.edu/research/publications/demotic-dictionary-oriental-institute-univer-
sity-chicago).

Dem. Gl. = ERICHSEN W., Demotisches Glossar, Copenhagen, 1954.

Wh. = Worterbuch der digyptischen Sprache.
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Annex

(ascending order)

IFAO number of the document

Hydronym

3387;3388; 3389

water of Paouher

3387;3388; 5446

water of the children of Horkheb

3387;4016;4032;4163;4302; 4338A

water of the sycamores

3388 water of Paheb

3388 water of Pahoush

3388 water of Imhotep
3388; 4338A water of Onnophris

3389 water of Paiouiouher

3389 water of Petosirisiou

3389 water of Imhotep son of Horkheb

3389 water of Setekhirdis
3389; 4603 water son of Oudjarenef

3389;3437;3487;3974

water of Djedthot

3406; 4661 ; 6997

low water

3406; 3391 water of Berhor
3423 South water of the hunting grounds
3423 water of Petubastis
3423 South water of Horoudja son of Peteise
3424 water of Takhery
3927 water of Horkheb
3928 water of the basin
3935 water ... of the lower path
3975; 4980 water of Djedthot son of Tadis
4041 water of Khaousenmout
4149 South water of Horoudja which is in the lower side
4164 water of Khaous
4338A water of Paiher
4338A East water of Seten
4338A West water of Horkheb
4603 water of Hor son of ...
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IFAO number of the document Hvdronvm
(ascending order) Y Y
4613 North water of Horoudja
4990 water of Kheras
5256 water of Thot [ ]
5432 South water of Horoudja son of Peteise which is in
the district of the peasants
5435 water of Horoudja son of Paheb
5435 water of Rery
The flowing wells which are in the districts of the
5435 -
lower side of Dush
5435; 5470 water of Oudjarenef son of Thotirdis
water [ ] which is in the territory of the lower side
5437
of Dush
5440; 5440A water of Neshor
5445 water of Horkheb son of NP
5462 [water] of the lower channel
5482 water of Aou
5485 South water of Horoudja son of Peteise ... Dush in
the divine domain of the great god Amenheb
South water of Horoudja son of Peteise around
5485 the houses of the lower side of Dush in the divine
domain of the great god Amenheb
5494 water of the channels
5504 water of Paoun
5509 water of Parerou
South water of Horoudja son of Peteise which is in
5557 A .
the divine domain
5560 water of Horoudja son of Ptahmes
5562 water of Petemehoue
5562 water of Onnophris son of Amenirdis
5562 water of the district ... of the village of Dush
5577;6999-7003 South water
South water of ... which is in the district of the lower
5578 .
side of Dush
5583 water of the divine domain
water of the children of Horkheb which are the dis-
5994 .
trict of the goddess
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IFAO number of the document
(ascending order)

Hydronym

6817

The wells which are outside in the west

6837

water of Peteamenheb son of Petosiris

6841A;3389; 4268

water of Horoudja

6855 water of Peteamenheb son of Es[ ]
6855 water of Peteamenheb son of Rery

water which goes to the houses of the peasants in
6855 the lower side in the divine domain of the great

god Amenheb

6997; 6999-7003

water of Diameniry

6997;6999-7003

water of Horkheb son of Amenirdis

6999-7003

water of Paheb son of Osirkha

6999-7003; 3406

high water

Annex 1. List of hydronyms attested in the ostraca of Ayn Manawir

(sorted by increasing inventory number).

Hydronyms with anthroponym (52)

water of Paouher

3387,;3388; 3389

water of the children of Horkheb

3387, 3388; 5446

water of Paheb 3388

water of Pahoush 3388

water of Imhotep 3388

water of Onnophris 3388; 4338A
water of Paiouiouher 3389

water of Petosirisiou 3389

water of Imhotep son of Horkheb 3389

water of Setekhirdis 3389

water son of Oudjarenef 3389; 4603

water of Djedthot

3389;3437;3487;3974

water of Berhor 3406; 3391
water of Petubastis 3423
South water of Horoudja son of Peteise 3423
water of Takhery 3424
water of Horkheb 3927
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Hydronyms with anthroponym (52)

water of the basin 3928
water ... of the lower path 3935
water of Djedthot son of Tadis 3975; 4980
water of Khaousenmout 4041
South water of Horoudja which is in the 4149
lower side

water of Khaous 4164
water of Paiher 4338A
East water of Seten 4338A
West water of Horkheb 4338A
water of Hor son of ... 4603
North water of Horoudja 4613
water of Kheras 4990
water of Thot [ ] 5256
South water of Horoudja son of Peteise which is in 5432
the district of the peasants

water of Horoudja son of Paheb 5435
water of Rery 5435
water of Oudjarenef son of Thotirdis 5435; 5470
water of Neshor 5440; 5440A
water of Horkheb son of NP 5445
South water of Horoudja son of Peteise around

the houses of the lower side of Dush in the divine 5485
domain of the great god Amenheb

water of the channels 5494
water of Paoun 5504
water of Parerou 5509
South water of Horoudja son of Peteise which is in 5557
the divine domain

water of Horoudja son of Ptahmes 5560
water of Petemehoue 5562
water of Onnophris son of Amenirdis 5562
South water of Horoudja son of Peteise ... Dush in 5485
the divine domain of the great god Amenheb

water of Peteamenheb son of Petosiris 6837
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Hydronyms with anthroponym (52)

water of Horoudja

6841A;3389; 4268

water of Peteamenheb son of Es[ |

6855

water of Peteamenheb son of Rery

6855

water of Diameniry

6997; 6999-7003 (from Ayn Ziyada)

water of Horkheb son of Amenirdis

6997, 6999-7003

water of Paheb son of Osirkha

6999-7003

Hydronyms with landscape, topographic or institutional elements (13)

water of the sycamores

3387;4016;4032;4163;4302; 4338A

low water 3406; 4661; 6997
South water of the hunting grounds 3423
The flowing wells which are in the districts of the

. 5435
lower side of Dush
water [ ] which is in the territory of the lower side

5437

of Dush
[water] of the lower channel 5462
water of the district ... of the village of Dush 5562

South water

5577;6999-7003

South water of ... which is in the district of the

god Amenheb

lower side of Dush >>78
water of the children of Horkheb which are the 5004
district of the goddess

The wells which are outside in the West 6817
water which goes to the houses of the peasants in

the lower side in the divine domain of the great 6855

high water

6999-7003; 3406

Annex 2. Composition of the Ayn Manawir hydronyms (sorted by increasing inventory number)

IFAO number of the document Hydronym Date
4613 North water of Horoudja 483
3391 water of Berhor 443
5560 water of Horoudja son of Ptahmes 438
6841A water of Horoudja 438
5578 ls:xter; ;/\i/jéeg;)g&s\}/]vhich is in the district of the 437
4980 water of Djedthot son of Tadis 436
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IFAO number of the document Hydronym Date
4164 water of Khaous 436
5504 water of Paoun 429
5437 \c/)\:caltjelzs[h] which is in the territory of the lower side 428
3406 water of Berhor 427
South water of the hunting grounds
3423 water of Petubastis 427
South water of Horoudja son of Peteise
3935 water ... of the lower path 426
5994 \C/Jviizrci)&tcfzﬁec;gg(rjeer;:f Horkheb which are the 425
5557 fﬁ;é?vmagjg;;ﬁroudja son of Peteise which is in 420
4302 water of the sycamores 417
6837 water of Peteamenheb son of Petosiris 417
3927 water of Horkheb 414
4041 water of Khaousenmout 413
water of the sycamores
water of Onnophris
4338A water of Paiher 4m
East water of Seten
West water of Horkheb
3928 water of the basin 410
3975 water of Djedthot son of Tadis 408
4163 water of the sycamores 407
3974 water of Djedthot 407
5462 [water] of the lower channel 407
5446 water of the children of Horkheb 406
5445 water of Horkheb son of NP 406
water of Peteamenheb son of Es[ |
water of Peteamenheb son of Rery
6855 401
water which goes to the houses of the peasants in
the lower side in the divine domain of the great
god Amenheb
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IFAO number of the document Hydronym Date
5432 tS}:)eugils\;\r/;act;e(r)?{hg(;ré)auscijrisson of Peteise which is in 396
5509 water of Parerou 393
5470 water of Oudjarenef son of Thotirdis 392
South water of Horoudja son of Peteise ... Dush in
the divine domain of the great god Amenheb
5485 South water of Horoudja son of Peteise around 389
the houses of the lower side of Dush in the divine
domain of the great god Amenheb
5494 water of the channels 388
5577 South water 389/383
4990 water of Kheras 383
6817 The wells which are outside in the West ggg_
5583 water of the divine domain 388
5482 water of Aou 381
water of Horoudja son of Paheb
water of Oudjarenef son of Thotirdis
5435 water of Rery 369
The flowing wells which are in the districts of the
lower side of Dush
water of Horkheb son of Amenirdis
6997 low water 313
South water
water of Paheb son of Osirkha
6999-7003 288
high water
water of Diameniry
4661 low water 251

Annex 3. Chronology of Ayn Manawir hydronyms

Unclassified hydronyms

Hydronyms mentioning an anthroponym in first position

Hydronyms with landscape or institutional elements
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Dans la méme collection

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

Caractérisation, datation, technique de la peinture antique : la peinture funéraire, actes des
Ille rencontres d’archéologie et d’histoire d’Antibes, 12-14 octobre 1982, Valbonne, Edi-
tions APDCA, 120 p.

Tremblements de terre: histoire et archéologie, actes des V¢ rencontres d’archéologie et
d’histoire d’Antibes, 2-4 novembre 1983, Valbonne, Editions APDCA, 320 p.

L'exploitation de la mer de I’Antiquité a nos jours : la mer, lieu de production (t. 1), actes des
Ve rencontres d’archéologie et d'histoire d’Antibes, 24-26 octobre 1984, Valbonne, Edi-
tions APDCA, 244 p.

L’exploitation de la mer de I’Antiquité a nos jours: la mer comme lieu d’échanges et de
communication (t. 1), actes des VI¢ rencontres d’archéologie et d’histoire d’Antibes, 24-26
octobre 1985, Valbonne, Editions APDCA, 320 p.

Archéologie et médecine, actes des VII° rencontres d’archéologie et d’histoire d’Antibes,
23-25 octobre 1986, Juan-les-Pins, Editions APDCA, 588 p. (épuisé).

l'archéologie et son image, actes des VIII¢ rencontres d’archéologie et d’histoire d’Antibes,
29-31 octobre 1987, Juan-les-Pins, Editions APDCA, 340 p.

Tissage, corderie et vannerie: approches archéologiques, ethnologiques, technologiques,
actes des IX® rencontres d’archéologie et d’histoire d’Antibes, 20-22 octobre 1988, Juan-les-
Pins, Editions APDCA, 317 p. (épuisé).

Archéologie et espaces, actes des X rencontres d’archéologie et d’histoire d’Antibes, 19-21
octobre 1989, Juan-les-Pins, Editions APDCA, 524 p. (épuisé).

25 ans d’études technologiques en Préhistoire : bilan singulier et perspectives, actes des XI°
rencontres d’archéologie et d’histoire d’Antibes, 18-20 octobre 1990, Juan-les-Pins, Editions
APDCA, 398 p. (épuisé).

Ethnoarchéologie : justification, problémes, limites, actes des XII° rencontres d’archéologie et
d’histoire d’Antibes, 17-19 octobre 1991, Juan-les-Pins, Editions APDCA, 454 p. (épuisé).

Exploitation des animaux sauvages a travers le temps, actes des XIII° rencontres d’archéologie
et d’histoire d’Antibes, 15-17 octobre 1992, Juan-les-Pins, Editions APDCA, 540 p. (épuisé).

Terre cuite et société : la céramique, document technique, économique, culturel, D. Binder,
J. Courtin (dir.), actes des XIVe rencontres d’archéologie et d’histoire d’Antibes, 21-23 octo-
bre 1993, Juan-les-Pins, Editions APDCA, 500 p. (épuisé).

L’homme et la dégradation de I’environnement, S. Van der Leeuw (dir.), actes des XV* ren-
contres d’archéologie et d’histoire d’Antibes, 20-22 octobre 1994, Sophia Antipolis, Edi-
tions APDCA, 516 p.

Lidentité des populations archéologiques, actes des XVI¢ rencontres d’archéologie et
d'histoire d’Antibes, 19-21 octobre 1995, Sophia Antipolis, Editions APDCA, 462 p.

La dynamique des paysages protohistoriques, antiques, médiévaux et modernes, ]. Burn-
ouf, J.-P. Bravard, G. Chouquer (dir.), actes des XVII* rencontres d’archéologie et d’histoire
d’Antibes, 19-21 octobre 1996, Sophia Antipolis, Fditions APDCA, 624 p.

Economie préhistorique : les comportements de subsistance au Paléolithique, ).-P. Brugal,
L. Meignen, M. Pathou-Mathis (dir.), actes des XVIII° rencontres d’archéologie et d'histoire
d’Antibes, 23-25 octobre 1997, Sophia Antipolis, Editions APDCA, 467 p.

Habitat et société, F. Braemer, S. Cleuziou, A. Coudart (dir.), actes des XIXe rencontres
d’archéologie et d’histoire d’Antibes, 22-24 octobre 1998, Antibes, Editions APDCA, 540 p.

Arts du feu et productions artisanales, P. Pétrequin, P. Fluzin, J. Thiriot, P. Benoit (dir.), actes
des XX¢ rencontres d’archéologie et dhistoire d’Antibes, 21-23 octobre 1999, Antibes, Edi-
tions APDCA, 628 p.

Datation, J.-N. Barrandon, P. Guibert, V. Michel (dir.), actes des XXI¢ rencontres d’archéologie
et d’histoire d’Antibes, 19-21 octobre 2000, Antibes, Editions APDCA, 438 p.

Le travail du cuir de la Préhistoire a nos jours, F. Audoin-Rouzeau, S. Beyries (dir.), actes des
XXII¢ rencontres d’archéologie et d’histoire d’Antibes, 18-20 octobre 2001, Antibes, Edi-
tions APDCA, 496 p.



2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

Le traitement des récoltes : un regard sur la diversité du Néolithique au présent, P.C. Ander-
son, L.S. Cummings, T. K. Schippers, B.Simonel (dir.), actes des XXIIl° rencontres
d’archéologie et dhistoire d’Antibes, 17-19 octobre 2002, Antibes, Editions APDCA, 524 p.

Petits animaux et sociétés humaines. Du complément alimentaire aux ressources utilitaires,
J.-.P. Brugal, J. Desse (dir.), actes des XXIV* rencontres d’archéologie et d’histoire d’Antibes,
23-25 octobre 2003, Antibes, Editions APDCA, 546 p-

Temps et espaces de I’'homme en société. Analyses et modéles spatiaux en archéologie, ).-F.
Berger, F. Bertoncello, F. Braemer, G. Davtian, M. Gazenbeek (dir.), actes des XXV* rencon-
tres d’archéologie et d'histoire d’Antibes, 21-23 octobre 2004, Antibes, Editions APDCA,
534 p.

Normes techniques et pratiques sociales. De la simplicité des outillages pré- et protohisto-
riques, L. Astruc, F. Bon, V. Léa, P.-Y. Milcent, S. Philibert (dir.), actes des XXVI¢ rencontres
d’archéologie et d'histoire d’Antibes, 20-22 octobre 2005, Antibes, Editions APDCA, 434 p.

Les civilisations du renne d’hier et d’aujourd’hui, S. Beyries, V. Vaté (dir.), actes des XXVII¢
rencontres d’archéologie et dhistoire d’Antibes, 19-21 octobre 2006, Antibes, Editions
APDCA, 474 p.

Archéologie du poisson. 30 ans d’archéo-ichtyologie au CNRS. Hommage aux travaux de
Jean Desse et Nathalie Desse-Berset, P. Béarez, S. Grouard, B. Clavel (dir.), actes des XXVIII®
rencontres d’archéologie et d’histoire d’Antibes, XIV*" ICAZ Fish remains working group
meeting, 18-20 octobre 2007, Antibes, Editions APDCA, 426 p.

Du matériel au spirituel. Réalités archéologiques et historiques des « dépots » de la Préhis-
toire a nos jours, S. Bonnardin, C. Hamon, M. Lauwers et B. Quilliec (dir.), actes des XXIX®
rencontres d’archéologie et d’histoire d’Antibes, 16-18 octobre 2008, Antibes, Editions
APDCA, 484 p.

Des hommes et des plantes. Exploitation du milieu et des ressources végétales de la Préhis-
toire a nos jours, C. Delhon, I. Théry-Parisot, S. Thiébault (dir.), actes des XXX¢ rencontres
d’archéologie et dhistoire d’Antibes, 22-24 octobre 2009, Antibes, Editions APDCA, 426 p.

Prédateurs dans tous leurs états. Evolution, Biodiversité, Interactions, Mythes, Symboles, .-P.
Brugal, A. Gardeisen, A. Zucker (dir.), actes des XXXI¢ rencontres d’archéologie et d’histoire
d’Antibes, 21-23 octobre 2010, Antibes, Editions APDCA, 570 p.

Variabilités environnementales, mutations sociales. Nature, intensités, échelles et temporalités
des changements, F. Bertoncello, F. Braemer (dir.), actes des XXXII¢ rencontres d’archéologie
et d’histoire d’Antibes, 20-22 octobre 2011, Antibes, Editions APDCA, 354 p-

Regards croisés sur les outils liés au travail des végétaux / An interdisciplinary focus on plant-
working tools, P. C. Anderson, C. Cheval, A. Durand (dir.), actes des XXXIII® rencontres
d’archéologie et dhistoire d’Antibes, 23-25 octobre 2012, Antibes, Editions APDCA, 421 p.

Implantations humaines en milieu littoral méditerranéen : facteurs d’installation et proces-
sus d’appropriation de I'espace (Préhistoire, Antiquité, Moyen Age), Laurence Mercuri,
Ricardo Gonzélez Villaescusa, Frédérique Bertoncello (dir.), actes des XXXIVe rencontres
d’archéologie et d’histoire d’Antibes, 15-17 octobre 2013, Antibes, Editions APDCA, 448 p-

Les systémes de mobilité de la Préhistoire au Moyen Age, Nicolas Naudinot, Liliane Meignen,
Didier Binder, Guirec Querré (dir.), actes des XXXV* rencontres d’archéologie et d’histoire
d’Antibes, 14-16 octobre 2014, Antibes, Editions APDCA, 446 p.

Qu'est-ce qu'une sépulture? Humanités et systéemes funéraires de la Préhistoire a nos
jours, Michel Lauwers, Aurélie Zemour (dir.), actes des XXXVI¢ rencontres d’archéologie et
d’histoire d’Antibes, 13-15 octobre 2015, Antibes, Editions APDCA, 496 p.

L'exploitation des ressources maritimes de I'Antiquité : activités productives et organisation
des territoires, Ricardo Gonzalez Villaescusa, Katia Schorle, Frédéric Gayet, Frangois Rechin
(dir.), actes des XXXVII° rencontres d’archéologie et d’histoire d’Antibes & XXII¢ colloque de
I'association AGER, 11-13 octobre 2016, Antibes, Editions APDCA, 374 p.






ACTES DES XXXVIII° RENCONTRES INTERNATIONALES D’ARCHEOLOGIE ET D’HISTOIRE D’ANTIBES

FROM REFUGIA TO OASES
DES REFUGES AUX OASIS

Living in arid environments from prehistoric times to the present day

Vivre en milieu aride de la Prébistoire a aujourd hui
Louise Purdue, Julien Charbonnier, Lamya Khalidi

Despite the scarcity of water resources, arid regions have been populated since prehistoric
times. To survive, human populations established themselves in refugia, isolated spaces
benefiting from sources of water; which they gradually transformed into artificial niches, or
oases as we know them today. The XXXVIIIh Rencontres of Antibes aimed to better define
and understand the natural development followed by the construction and evolution of these
spaces, by crossing paleo-environmental, geoarchaeological, anthropological, archaeological and
historical approaches. The case studies presented cover various arid regions of the world, from
prehistoric times to the present day. They contribute to current debates on the preservation,
rational exploitation and sustainability of oases. Four themes are thus developed in this volume.
The first one is dedicated to the definition and relationship between refugia and oases, which
are considered socio-environmental niches. The second theme focuses more specifically on the
gradual anthropisation of refugia and the establishment of oases as we know them today. The
role of water in the formation and evolution of oasitic niches is examined in the third theme.
Finally, the fourth theme focuses on the spatial and temporal transformation of these spaces
into food production systems.

l\/l algré la rareté des ressources en eau, les régions arides ont été peuplées depuis la
préhistoire. Pour survivre, les populations humaines se sont implantées dans des refuges,
des espaces isolés bénéficiant de points d'eau, qu'elles ont progressivement aménagé en niches
artificielles, les oasis. Les XXXIII** Rencontres d'Antibes ont eu pour objectif de mieux définir
et comprendre la mise en place naturelle puis la construction et I'évolution de ces espaces,
en croisant les approches paléo-environnementales, géoarchéologiques, anthropologiques,
archéologiques et historiques. Les études de cas présentées, qui portent sur diverses régions
arides du monde, de la préhistoire a nos jours, s'inscrivent dans un débat actuel sur la préservation
et I'exploitation raisonnée des oasis. Quatre thémes sont ainsi développés dans cet ouvrage.
Le premier est dédié a la définition et la relation entre refuges et oasis, qui sont appréhendées
comme des niches socio-environnementales. Le second theme s'attache plus spécifiquement
a l'anthropisation progressive des refuges et a la mise en place des oasis, telles que nous les
connaissons aujourd’hui. Le réle de l'eau dans la formation et I'évolution des niches oasiennes
est examiné dans le troisieme theme. Enfin, le quatriéme s'intéresse a la transformation spatiale
et temporelle de ces espaces en systémes de production alimentaire.
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