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1. THE NEOLITHIC TRANSITION IN
THE EASTERN FERTILE CRESCENT:
PROJECT THEMES, AIMS AND

OBJECTIVES

Roger Matthews, Wendy Matthews, Amy Richardson and Kamal

Rasheed Raheem

Research context: global challenges,
archaeology and the Neolithic transition
in the Eastern Fertile Crescent (EFC)

Our planet is undergoing a catastrophic episode of
disruption. Scientists have highlighted the fragility
of the planet’s future due to intensive exploitation
by human societies of its finite resources in attempts
to sustain ever-increasing population densities and
differential wealth levels (Lewis and Maslin 2018). The
2019 report Climate Change and Land produced by the
Intergovernmental Panel on Climate Change (Arneth
et al. 2019) stresses the role of intensive agriculture
and pasturage, necessary for provisioning the planet’s
almost eight billion people, in negatively impacting
many aspects of Earth’s environment. There is an
urgent and critical role for archaeology in providing
a deep-time perspective on these issues. As Carleton
and Collard (2019: 12; see also Whitehouse and
Kirleis 2014: 8) state “archaeologists are in a unique
position to study long-term human-environment
interaction and we should be helping to educate the
public and inform policy discussions.” Within the
context of an increasing awareness of the contribution
that the study of the past can make to approaching
contemporary issues of global concern (Kintigh et al.
2014), anew agenda for archaeology comprises a wide
range of issues with resonances for the past, present
and future of our planet. Major concerns include
human responses to, and causation of, abrupt climate
change, the management and domestication of plants
and animals, the sustainability and transformation
of societies, and health and well-being, all of which
fall within the scope of the research reported on in
this volume.

The Neolithic transition from millennia of hunter-
gatherer life to farmer-herder lifeways is universally
regarded as one of the most important episodes
of change in human history (Mithen 2003; Barker
2006; Zeder 2015; 2016; Asouti 2017; Watkins 2017),
holding fundamental significance for global societal
development in subsequent millennia. The Neolithic
transition coincided with atime of abrupt global climate
change as the warmer, wetter Holocene (Roberts 2013;
Jones et al. 2019) succeeded the Last Glacial Maximum
(Clark et al. 2009). Through the Neolithic period,
the interrelationships between people, animals and
plants, including goat, sheep, pig and cow, and cereal
and legume crops, were significantly realigned. There
is also considerable evidence for the development by
human communities of networks, some ranging over
hundreds of kilometres, to enable access to materials
such as obsidian, carnelian and seashells used for
implements, adornment and prestige. On the basis of
farming, over time societies accumulated agricultural
surpluses which underpinned the development,
elaboration and eventual worldwide domination of
complex, stratified societies, including cities, states
and empires, capable of sustaining large numbers
and classes of people — ruling elites, armies, craft-
workers, bureaucrats, priesthoods — professionally
detached from the practicalities of food production
(Liverani 2014).

Many researchers see the Neolithic transition
as representing a first stage in the formulation
of a new relationship between humans and their
environments whereby new modes of intensified
human engagement with plants, animals and entire
landscapes could be characterised as “the single
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most dramatic (and ultimately the most catastrophic)
set of changes that human society has experienced
since the mastery of fire” (Hillman and Davies 1999:
70; see also Larsen 2006; Hole 2007). Through the
Neolithic, the nature of human relations with their
surroundings changed fundamentally from one of
long-term stable engagement to one of ultimately
unsustainable exploitation by humans of the planet’s
rich but finite resources. At 10,000 BC, somewhere
between 2-4 million humans walked the earth, all of
them hunter-gatherers, while today more than 7.6
billion people inhabit the planet, largely concentrated
in dense urban environments and all but a tiny
minority reliant on intensive agriculture.

Across the same time-span, an eye-blink in the
context of Earth’s 4 billion-year existence, the planet’s
wild land biomass (the total mass of all living things
on dry land) has plummeted from 100% to just
3%, with some 25 billion animals today forming
the bulk of the domesticated biomass (Smil 2011;
Lewis and Maslin 2018: 4). Cultivated or pasture
land area across Earth has soared from 0% to 50%
of habitable land, while agriculture today accounts
for 70% of global freshwater use (Arneth et al. 2019:
2). Human-directed crop cultivation and animal
herding have colonised the planet, converting biomes
to ‘anthromes’, and have done so in an extravagant,
excessive and iniquitous manner, with 25-30% of
global food production going to waste, 2 billion adults
now overweight or obese and more than 820 million
people undernourished (Arneth et al. 2019: 3). As
phrased by Williams et al. (2015: 206): “The modern
biosphere is unique in that much of the animal and
plant variation, and ecosystem structure is shaped by
one species.” These dramatic shifts in the constitution
of life on earth have been enabled and advanced by
scientific developments such as the artificial fixation
of nitrogen and the production of nitrogen fertilisers,
made possible since AD 1909 through the Haber-
Bosch process, and producing over only the past 110
years “the largest disruption to the earth’s nitrogen
cycle in 2.5 billion years” (Brannen 2017: 236).

The scale of change to our planet over the past
10,000 years has encouraged some to see the Neolithic
transition as a starting point of a new geological era,
the Anthropocene, defined by the predominance of
humans as environmental forces at a planetary scale.
While often seen as starting with recent historical
episodes such as the industrial revolution or the
atomic age (Crutzen and Stoermer 2000; Zalasiewicz et
al. 2015; Lewis and Maslin 2018), many studies situate
the Anthropocene within the context of deep-time
perspectives that reach back into human prehistory
(McCorriston and Field 2020), with a focus on the
Neolithic transition as a major step-change in the
capacity of human niche construction to rearrange
the planet’s resources in ultimately deleterious ways,
including loss of biodiversity, over-exploitation of

finite resources, landscape modification, habitat
destruction and increases in atmospheric carbon
dioxide and methane (Ruddiman 2003; Smil 2011;
Smith and Zeder 2013; McClure 2015; Ruddiman et
al. 2015; Boivin et al. 2016): “Clearly, the change in
how humans acquired food in a few centres 10,000
years ago has now engulfed much of the world in a
profound way, arguably not for the better, either then
or now” (Larsen 2006: 18).

In approaching the Neolithic transition in
Southwest Asia, earlier notions of a ‘Neolithic
Revolution” (Childe 1936) have been superseded
as research reveals the diversity of the transition
across the region, now emphasising the long time-
spans and mosaic, multi-centred, non-linear nature
of change across the Fertile Crescent (Willcox 2005;
Asouti 2006; 2017; Zeder et al. 2006; Fuller et al.
2011; Zeder 2011; Asouti and Fuller 2013; Finlayson
2013; Riehl et al. 2013; 2015; Ibafiez et al. 2018). The
focus has shifted from overarching theories such as
climatic determinism and Childe’s “oasis hypothesis’
to approaches that investigate regions as case-studies
of transition, and that integrate contextually robust
evidence from interdisciplinary field and analytical
methodologies (Zeder and Smith 2009).

In the mid-twentieth century, the importance in
the Neolithic transition of the Eastern Fertile Crescent
(EFC) region, principally comprising eastern Iraq
and western Iran along the Zagros uplands, was
established in formative research in the Zagros
‘hilly flanks’, identified as native habitats of plants
and animals that were later domesticated. This early
research included investigation of Epipalaeolithic
occupation at Zarzi cave (Garrod 1930; Wahida
1981; Olszewski 2012), and of early settlements by a
multi-disciplinary team at the Neolithic sites of Jarmo
and Karim Shahir (Fig. 1.1 and 1.2; Braidwood et al.
1983), followed by investigations at Asiab and Sarab
in the high Zagros (Braidwood 1960; 1961). While
pioneering in their multi-disciplinary approach, the
Braidwoods realised that future research would need
to focus on the 2500-year period preceding occupation
at Jarmo in order to investigate the formative Early
Neolithic period, c. 10,000-7500 BC, which did not
appear to be attested there.

The Braidwoods’ fieldwork in the Zagros was
followed by investigations at EFC Neolithic sites
including Ganj Dareh (Smith 1976; 1990), Guran
(Mortensen 1972; 2014) and Abdul Hosein (Pullar
1990), and in the south Zagros at Ali Kosh (Hole
et al. 1969), Chogha Sefid (Hole 1977) and Chogha
Bonut (Alizadeh et al. 2003). Since 1979 in Iran and
1990 in Iraq, political instabilities meant that field
research was largely on hold, during which time there
were major developments in archaeological theories,
methods and techniques (Trigger 1989; Hodder 1999;
2012). No new excavations of EFC Early Neolithic
sites were conducted until recently, in western Iran at
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East Chia Sabz (Darabi et al. 2011) and Chogha Golan
(Riehl et al. 2015), following surveys of the region
(Mohammadifar and Motarjem 2008).

Since 2007, new investigations of the Early
Neolithic of the Zagros uplands have been directed
within the Central Zagros Archaeological Project
(CZAP: https://www.czap.org). CZAP investigations
2007-2011 included excavation and interdisciplinary
ecological and materials analysis at Sheikh-e Abad in
the high Iranian Zagros, spanning levels dated to c.
10,000-7590 BC, and investigation of a large section
through the mound at Jani, with levels dated to
pre and post c. 8240-7730 BC (Matthews et al. 2010;
2013a; 2019b). This current volume focuses on major
fieldwork campaigns and interdisciplinary analyses
from 2011 to 2017 including: excavations at Bestansur,
66km southeast of Jarmo in Sulaimaniyah province in
the Iraqi Zagros foothills, involving investigation of
ecology and society in different sectors of a previously
unexcavated Neolithic settlement with levels spanning
at least ¢. 7700-7100 BC; rescue excavations in the
early levels at Shimshara, c. 7320-7180 BC, and; survey
in the vicinity of the Epipalaeolithic site of Zarzi cave
(Matthews et al. 2016b; 2019a). These new case-studies
and the project aims and objectives are outlined in
more detail at the end of this chapter, in the context of
the key research issues in the transformation to more
sedentary agricultural communities and lifeways,
discussed in the following sections.

The importance of the EFC within the Neolithic
transition is well-established by archaeological
and DNA analyses on Neolithic humans, animals
and plants, which demonstrate intensifications of
human-animal-plant interrelationships including the
domestication of founder crops and animals, within
the context of changing climate and environment
(Sharifi et al. 2015; Jones et al. 2019). Recent and
ongoing research on the Zagros high steppe, foothills
and mountain plains of western Iran and eastern
Iraq emphasises this region’s role as a core zone
of Neolithic transformation and the urgent need
for further investigation (Matthews and Fazeli
Nashli 2013; Matthews et al. 2013a; 2013b; 2016b;
2019a; Helwing 2014; Riehl et al. 2015; Roustaei and
Mashkour 2016).

The archaeological and ancient DNA (aDNA)
evidence indicates the independent domestication of
goat in the Zagros-Taurus uplands (Luikart et al. 2001;
Naderi et al. 2008; Pereira and Amorim 2010), and
practices of stock-keeping were transmitted from the
EFC eastwards (Daly et al. 2018). There is evidence for
early barley domestication in the Zagros and further
east in Iran, independently of its domestication in
the Western Fertile Crescent (WFC: Morrell and
Clegg 2007; Saisho and Purugganan 2007). Analysis
of plant assemblages from Early Neolithic sites
allows the possibility of an independent trajectory
from gathering to cultivation of cereal crops in the

Zagros foothills (Riehl 2012; Riehl ef al. 2013; 2015)
and high plains (Whitlam et al. 2013), underpinned
by continuity in EFC stone tool assemblages through
the early stages of the transition (Thomalsky 2016).
Genetic analysis of human remains from the sites
of Hotu, Abdul Hosein and Ganj Dareh in Iran
has identified a Zagros population, unrelated to
early farmers in Turkey to the north or in the WFC
(Gallego-Llorente et al. 2016) and indicative of lengthy
independent population development in western Iran
(Lazaridis et al. 2016).

Most significantly, aDNA analysis of Neolithic
EFC human remains identifies the Zagros as “the
cradle of eastward expansion” into central and
south Asia of “the SW-Asian domestic plant and
animal economy” (Broushaki et al. 2016: 3). The
origin of the Neolithic lifeways of Central and South
Asia is a greatly under-researched issue (Harris
2010). The indication from new research is that the
EFC, in particular the Zagros region, comprises a
key formative zone for some of the earliest, most
significant steps in the transition from mobile
hunter-gatherer to settled farmer-herder lifeways,
with special significance as a source region for new
human-plant-animal interconnections, including
animal herding and crop cultivation, spreading
eastwards across Iran, into Central Asia and
northwards into Transcaucasia, an issue about which
we know extremely little (Barker 2006; Helwing
2014). Interpretations of the Neolithic transition
proposing the spread of all new practices from a
WFEFC Levantine core outwards, ultimately reaching
Turkey and the Zagros (Bar-Yosef 2001; 2014),
are untenable in view of the increasing evidence
from the EFC for local origins and development of
Neolithic settled communities, at least contemporary
with early developments across Southwest Asia.

The chronology of the Neolithic transition in
the EFC, as discussed in Chapter 11, needs much
greater refinement from securely contextualised
radiocarbon dates. Table 1.1 presents the basic outline
of EFC prehistoric chronology including comparative
chronology of the WFC, which is supported by greater
numbers of radiocarbon dates and has much finer
resolution than the EFC. Throughout the volume we
adhere to a chronology local to the EFC to highlight
the regional variability in cultural traditions in the
EFC as against the WFC. The chronological divisions
outlined in Table 1.1 are shaped partly by local factors,
such as lithic typologies and absence/presence of
pottery, for example, as well by broader factors such
as the global climatic transition from the Younger
Dryas into the Early Holocene at c. 9700 BC (all dates
are given as calibrated BC throughout the volume,
except where stated). The significance of the 8.2ky
BP horizon is underlined by a proposal that it serves
as the end point of the Early Holocene and the start
point of the Middle Holocene, ending at 4.2ky BP
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Figure 1.1. Map of Palaeolithic and Neolithic sites in the EFC region.
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Fiqure 1.2. Location of the CZAP sites.
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Table 1.1. Outline chronology of the WFC and EFC (calibrated BC).

WEC EFC
Late Epipalaeolithic 12,000-10,000 Late Epipalaeolithic 15,000-10,000
PPNA 10,000-8700
Early PPNB 8700-8200 .
Middle PPNB 8200-7500 Early Neolithic 10,000-7000
Late PPNB 7500-7000
Pottery Neolithic 7000-6000 Pottery Neolithic 7000-5200
Chalcolithic 6000-4000 Chalcolithic 5200-3000

(Walker et al. 2012), since climatic events at both these
dates are detectable in global climate proxy records.

Drawing from and building on the research
summarised above, the following key themes and
questions were articulated and investigated within
the fieldwork and research scope of CZAP as reported
on in this volume and examined in turn in this
chapter:

1) Human-environment interactions and sustainable
lifeways

How did the Early Holocene climate and environment
of the EFC and beyond, including the 9.2 and 8.2ky
BP events (Flohr et al. 2016), impact human settlement
and activity, and how did humans begin to impact
their environments through their changing food
and fuel acquisition and production practices? How
resilient were Early Neolithic communities of the EFC
and how sustainable were their newly developing
practices?

2) Sedentarisation, society and ritual

How can we best trace the development of sedentary
Neolithic societies from seasonal and temporary to
year-round and permanent? In what circumstances
were Neolithic settlements and communities founded
and sustained and how were they constructed and
socialised? Within the architecture of Early Neolithic
sites, how can the use of construction materials and
the distribution of macro- and micro-archaeological
evidence across internal and external spaces inform
us on modes of behaviour and activity within early
settlements? What role(s) did ritual and symbolic
behaviour play in the transition from mobile hunter-
gatherer to sedentary farmer-herder? In what ways
did treatment of the human dead within EFC Neolithic
settlements underpin the socialisation of early settled
communities?

3) Resource management, diet and health

The Neolithic transition is characterised by major
changes in practices of food acquisition and
production. Across the spectrum of food practices
ranging from exclusive reliance on hunting and
gathering to full agriculture, through the course of

the Neolithic we can trace considerable variability in
the ways in which individual communities acquired
and produced their food, including in terms of
storage, diet diversity and seasonal access to food
resources. Within the Early Neolithic EFC can we
delineate processes of plant and animal management
prior to full, morphologically attested domestication
that might fit with the model of so-called ‘protracted
domestication” (Allaby ef al. 2008; Heun et al. 2012)?
What impacts were there on human health and
demography of the transition to a more sedentary
lifestyle, increasingly focused on a diet of cultivated
crops and closely managed animals?

4) Material engagement and networks

The broadening horizons of Neolithic communities
are richly attested by increases in import of exotic
materials such as obsidian, carnelian and seashells to
sites in the EFC. What networks of engagement and
social relations underpinned the material evidence,
and how did they intersect with the widespread
sharing of food procurement strategies which in time
enabled the spread of farming lifestyles across vast
distances of Southwest Asia and beyond?

Human-environment interactions and
sustainable lifeways

How resilient were past human societies in coping
with environmental change, including changes that
may have been human caused? Within the Late
Pleistocene-Early Holocene transition, c¢. 15,000—
9800 BC, a time of major environmental change,
there is considerable scope for investigation of this
question even if much work remains to be done. Key
issues include the extent to which land management
practices were sustainable, the degree to which such
practices led directly to land degradation and the
potential for such practices to ensure food security,
all issues of major contemporary resonance (Arneth
et al. 2019).

The urgent importance of applying integrated
interdisciplinary approaches to the study of past
human-environment interactions as a means of
exploring current and future scenarios has been
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highlighted in a recent review of the most-cited
papers published in 2005-2015 dealing with this
field. Carleton and Collard (2019) stress the need
for greatly refined chronologies in order to improve
understanding of human-environment interactions, an
aim that can more readily be achieved today with ever-
improving accuracy of radiometric dating methods.
They also call for increased awareness of non-linearity
in past human—-environment relationships (Freeman et
al. 2015), an issue that can be addressed only through
the generation, interpretation and synthesis of multi-
component, highly contextualised and rigorously
dated material evidence.

The Late Pleistocene-Early Holocene period
constitutes the environmental and climatic context
within which human communities undertook the
Neolithic transition across Southwest Asia. During
the Late Glacial Maximum, 25,000-15,000 BC, a
severely cold and dry climate dominated the EFC
region, with mean temperatures 6-7°C cooler than
modern times enabling snow lines as low as 600m
(Hole 1996). Lake core evidence from Mirabad and
Zeribar attest a lack of tree pollen for the period
35,000-12,000 BC, suggestive of an environment of
mountain tundra, steppe and scrub-steppe across the
Zagros (van Zeist and Bottema 1982; van Zeist 2008).
Occupation evidence from Zagros cave sites such as
Shanidar suggests a long period of abandonment, up
to 15,000 years (Solecki and Solecki 1983), matched by
a lack of significant evidence for human occupation
across all the EFC through much of these millennia
(Matthews et al. 2013e).

During the later Epipalaeolithic period and
the warmer, wetter climate of the Belling—Allerad
Interstadial from c. 15,000 BC, small-scale human
communities re-established themselves across the
Zagros, in cave and rock-shelter sites such as Shanidar,
Zarzi, Palegawra and the Hulailan valley (Matthews
2000). By c. 10,500 BC open-air sites such as Karim
Shahir and Zawi Chemi Shanidar were occupied, with
the earliest evidence in the region for architecture in the
form of a circular dry-stone structure 2m in diameter
(Solecki 1981). From the same site there is some of the
earliest evidence for ritual paraphernalia in the form
of skulls of wild goat and sheep and wing-bones from
at least 17 large birds (Solecki and McGovern 1980).
The human occupants of these sites secured food
through hunting and gathering of wild species, with
evidence for specialisation in prey, which varied at
different sites: gazelle and sheep/goat at Zarzi, onager
at Palegawra, sheep at Zawi Chemi Shanidar, goat/
sheep at Karim Shahir (Matthews et al. 2013e: 16-18).
This micro-regional emphasis on individual species
as prey enabled human communities to develop in-
depth familiarity with their hunted species, serving as
a pool of accumulated knowledge that underpinned
the intensification of human-animal interrelations
that characterise the Early Neolithic transition. Very

small quantities of obsidian from these sites reveals
their participation, however tenuously, in networks of
transregional movement of cherished materials across
considerable distances (Barge et al. 2018; Campbell
and Healey 2018; Frahm and Tryon 2018). This new
phase of CZAP research therefore seeks to investigate
local micro-regional climate and environment and
ecological strategies and how they may have enabled
or constrained the development of increasing plant
and animal management and domestication.

The Younger Dryas episode, c. 11,000-9700 BC
(Roberts 1998: 70-71; Jones et al. 2019), was marked
by areturn to a cooler, drier, dustier climate, attested
in the Zeribar and Neor lake cores which indicate
a semi-desert environment of chenopod-Artemisia
and dominance of pistachio forest across the Zagros
(van Zeist 2008; Sharifi et al. 2015). An increase in
charred grass awns and micro-charcoal in Zeribar
sediments from c. 10,000 BC, along with an increase
in grass pollen, suggests the spread of grasslands and
the common occurrence of grass fires in the lands
surrounding the lake (Wasylikowa et al. 2006; Turner
et al. 2008), supported by archaeological evidence for
an enhanced human presence in the Zagros from that
time. A key issue is that of the spread of woodland
in the warmer, wetter, less dusty climate of the
Early Holocene. Following the spread of grasslands
including cereal crop progenitor taxa (Asouti 2017)
and associated grazing animals from c. 10,000 BC,
the rate of oak spread in the Zagros region is much
slower, not peaking till c. 4000 BC. Possible factors
delaying the oak spread include continuing dryness
in the Early Holocene, and human management of
woodlands including controlled clearance for fuel,
livestock grazing and early cultivation (Roberts 2002;
Robinson et al. 2006; Jones and Roberts 2008; Asouti
and Kabukcu 2014; Asouti 2017). Other inland areas
of Southwest Asia, notably, underwent a similar rate
of oak spread through the Early to Middle Holocene.
Doubts have been expressed, however, concerning
the capacity of the relatively small-scale, low-density
levels of human settlement in the Early Holocene
Zagros to have had significant impact on regional
vegetation patterns as widespread and synchronous
as the lake core pollen data appear to indicate (Jones
et al. 2019).

Regarding the 9.2 and 8.2ky BP climatic events,
global episodes of sudden, dramatic cooling caused
by marine intrusions of segments of the Laurentine
ice-sheets, detailed analysis (Flohr ef al. 2016) indicates
that Early Neolithic communities across Southwest
Asia, including in the EFC, appear not to have been
significantly impacted. This pattern of settlement
continuity in the face of abrupt climate change is
suggestive of resilient, flexible societies pursuing
adaptable combinations of food procurement
strategies, as also attested at the Early Holocene site
of Star Carr in England through the 9.2 and 8.2ky
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BP events (Blockley et al. 2018). Key to Neolithic
communities” resilience in the face of changing
environmental conditions, in particular regarding
food security, would have been their ability to
pursue a range of buffering strategies, which might
include the exploitation of previously unexploited
land, shifting the emphasis between agriculture
and livestock herding, including variable seasonal
occupation of sites, and between use of wild vs
domesticated resources, increased multi-cropping,
and storing and trading in foodstuffs (Hole 2007: 195).
Evidence from across Southwest Asia suggests that
all these buffering strategies were adopted at various
times by resilient Neolithic communities.

In sum, research to date indicates that societies
of the Epipalaeolithic-Early Neolithic transition
experimented with food procurement and dietary
practices within changing environmental and climatic
contexts, providing new opportunities for human
engagement with the plants, animals and landscapes
with which they lived. Alongside established practices
such as hunting of wild prey and gathering of plants,
communities continued to use small-scale biodiverse
resources such as fish, molluscs and birds (Stiner ef al.
2000; Starkovich et al. 2016) as well as to experiment
with greater management of animals and plants.
The diversity of food procurement strategies in itself
appears to have been an invaluable asset in enabling
small-scale human communities to be resilient in
terms of land use patterns and food security in the face
of dramatic change, including abrupt climate events.

Human-environment interactions: research
aims and objectives

Within the scope of this phase of the CZAP project,
the aim for investigating human-environment
interactions was to recover new contextually secure
evidence from relevant archaeological sites and their
environs with which to examine the nature and
extent of transformations in resource availability,
management and domestication and sedentism and
ritual. Excavations at Bestansur and Shimshara in Iraqi
Kurdistan were designed for retrieval, integration and
analysis of richly contextualised evidence on human-
environment interactions in order to investigate local
and trans-regional variation from the lower Zagros
for comparison to ongoing research in the highland
Zagros. We aimed to develop an initial programme
of sampling of speleothems from cave sites in the
region (Chapter 3) leading directly to the recovery
of palaeoclimate archive records and their ongoing
study. In association we initiated a programme of
study of lake cores from the high Zagros in Iran and
the Zagros foothills in Iraq, research on which is
underway (Chapter 3). From the excavated sites we
designed an integrated programme for recovery of
a wealth of zooarchaeological and archaeobotanical

evidence with which to reconstruct aspects of the
environments of these major settlements and of
the interrelations between people, plants, animal
and environments through this critical episode of
transition.

Sedentarisation, society and ritual

One of the major attributes of the Neolithic transition
is the fact that human communities across Southwest
Asia became increasingly sedentary, with more
people staying for longer periods in the same place.
The implications of this trend are immense for the
nature and development of human communities
in subsequent millennia. A significant feature of
recent studies of this process is the decoupling
of sedentarisation from other components of the
Neolithic transition. In a thoughtful discussion of this
issue, Valla (2018) stresses the lack of linkage between
sedentarisation and the early intensification of food
production. Increasingly to the fore is the notion of
‘sedentary hunter-gatherers’ characterised by nascent
complexity, communal buildings, complex modes of
burial and developed symbolic practices, while reliant
exclusively or almost so on hunting and gathering
of wild plant and animal resources. This model has
been proposed for the very Early Neolithic societies
of the Upper Tigris region in south-eastern Turkey,
attested at sites such as Hasankeyf Hoyiik, Hallan
Cemi and Kortik Tepe (Ozkaya 2009; Miyake et al.
2012; Zeder 2012a; Rossner et al. 2017; Rosenberg and
Rocek 2019). Through the CZAP research we examine
how applicable this model might be in the context of
the Early Neolithic Zagros.

Traditional approaches of attempting to prove
the practice of, rather than just the potential for,
year-round settlement on the basis of the presence of
season by season resources need to be complemented
by theoretical frameworks and in-field approaches
that move beyond the mobile vs settled dichotomy
to consider instead “modalities of site occupation”
(Valla 2018: 26) approached through a suite of
integrated methods. Such methods should comprise
microarchaeological and micromorphological analyses
of floors and occupation deposits (W. Matthews et al.
2014), integrated phenological analysis of plant and
animal remains as suggestive of possible seasons of
occupation, plus analysis of commensal species such
as house mouse, rat and dog as indicative of new
ecological niches afforded by human sedentarisation
(Weissbrod et al. 2017), all of which methods have
been applied in this research and are recurrently
addressed through this volume.

Connected to the issue of sedentarisation is
the early development of mounded sites or tells in
the Neolithic landscape of Southwest Asia. In the
Epipalaeolithic of the EFC, human occupation was
focused on caves, rock shelters and flat open-air
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sites, all indicative of episodic visits and seasonal
stays by small-scale human communities. Through
intensive field survey of the region of Zarzi cave
(Chapter 4), we investigate the theory of Wahida
(1981) that human societies in this period moved
seasonally between sites according to climate and
to availability of hunted and gathered resources.
From the start of the Neolithic this pattern began
to change with the development of mounded sites
composed of accumulated debris and materials from
amore intensive human presence, often commencing
with evidence for repeated episodes of large-scale
burning over significant but episodic time-frames
prior to construction of substantial architecture
(Matthews et al. 2013e; W. Matthews 2016). Such sites
do not necessarily indicate year-round occupation,
even when they become substantial mounds. They
could have served as focal points for a wide range
of social, cultural and economic activities by widely
scattered communities including early agriculturalists,
pastoralists and hunter-gatherers.

Steadman’s (2005) analysis of tell formation
articulated two major types of factor determining
location and formation: functional considerations
such as proximity to essential and desired resources
including water, arable soil, flint and clay, plus
symbolic-cognitive attachments to place through
their sacred, cultic and/or ancestral associations.
Combinations of both these factor types are the
likeliest situation whereby, for example, a major
fresh-water spring might both serve as an essential
resource and constitute a highly charged cultic or
sacred location. Similarly, a nearby mountain might
host rich seams of stone for production of chipped
and ground stone tools and timber for fuel and
construction while also being revered as the home
of a major deity.

Human societies created tells but tells were
also instrumental in the socialisation of human
communities. In this context the idea of them as
abodes of the ancestors comes especially to the fore
(Verhoeven 2006). A significant component of this
attribute of sedentary community life was the burial
of the human dead recurrently under house floors at
Early Neolithic sites across Southwest Asia, including
a frequent emphasis on the special treatment and
deposition of human skulls (Croucher 2012). Burial
practices became a means of connecting people to
place through time and of binding the living to the
dead through their co-presence, vertically separated
above and below floors by a mere few dozens
of centimetres. Within the settlement, and partly
forming it, sequences of sub-floor burials accumulated
within sequences of ancestral buildings, so that “the
living did not just live with the dead and ancestors
under their immediate floor or floors but with their
ancestral houses beneath them as well, surely a
powerful motivation for house continuity and a

factor emphasizing the symbolic continuity of the
house” (Baird et al. 2017: 764). The passage of time
and the continuity of occupation of space by human
societies would in time generate in each individual a
sense of belonging to that place, that settlement and
those landscapes, and the development of a sense of
“sacrosanct ownership ... linked in the minds of all
inhabitants” (Steadman 2005: 296), leading in time to
the establishment of “corporate land-holding descent
groups” (Bellwood 2005: 56-57). A key aim in CZAP
research, therefore, is to investigate burial practices
and how the dead were connected to the living and
the relationships that they represent.

Connected to this interpretation of social develop-
ment is Chapman’s (1997: 144) vision of Neolithic
settlements as evidence of “commitment to a
communal rather than a household ideology”, with
the repeated cycles of construction, occupation,
abandonment and reconstruction of buildings critical
both to the physical development of mounded sites
and to the symbolic-cognitive connectivity of human
communities to deep-time ancestral presences at
the same place. The use of clay as a construction
material is significant in this regard. Clay can be
reused more or less indefinitely and is a more versatile
and sustainable building material than stone, even
where stone is available (Rosen 1996; Verhoeven
2006). Clay buildings can be readily constructed,
either in pisé or mudbricks, modified, demolished,
levelled, and new clay walls built atop the old ones
or atop new clay packing. Repeated activities of this
sort, whether conducted at the individual household
level or as neighbourhoods or entire communities,
would work to ground people’s sense of identity
firmly within the settlement of their home (Brami et
al. 2016). Settlements are argued to have become sites
of memory and identity “where the present and the
past merged and directions towards the future were
given shape” (Verhoeven 2006: 35).

In this project we investigate how people created,
and lived within, Early Neolithic settlements. What
was the relationship between physical architecture
and social constitution? Were individual buildings
occupied by well-defined social units that might be
identified as “families’, nuclear or otherwise, and what
was the relationship between living people occupying
buildings and dead people buried under the floors of
those same buildings? Through integrated application
of recently developed scientific techniques we can
begin to address questions such as these for the first
time with meaningful evidence. Recent analysis of
mitochondrial DNA of human burials at Catalhoyiik
in Anatolia, for example, indicates a lack of maternal
kinship between individuals buried together in a suite
of rooms, leading to the proposal that “Such systems
are characterized by ritual-based social organization,
where biological kinship is secondary to alternative
networks of affiliation” (Chylenski ef al. 2019: 8-9), a



10 Roger Matthews, Wendy Matthews, Amy Richardson and Kamal Rasheed Raheem

social interpretation in agreement with that reached
by another study of burials at Catalhoyiik based
on micrometric analysis of human teeth (Pilloud
et al. 2007). We need to adopt a complex, multi-
stranded approach to understanding kin and social
constitution in Neolithic communities, as advocated
by Halperin (2017: 287; see also Johnson and Paul
2016; Torres-Rouff and Knudson 2017): “studies that
consider the isotopic signature of individuals with
an array of other data, such as burial treatments,
morphometric data, body modifications, and other
contextual information, underscore the fluidity of
ethnic and cultural identities”. The many human
burials at Bestansur, in particular the large quantity
of individuals in Space 50, Building 5 (Chapter
19), provide richly contextualised assemblages for
exploration of these issues in the Early Neolithic of
the EFC.

One major question which we examine is whether
individual families were living in discrete buildings,
which together we might define as “households’, as
the basic building blocks of Early Neolithic societies
in the EFC (Byrd 2000; 2005). In addition to the human
burial analyses outlined above, an approach to this
question is to apply integrated microarchaeological,
microstratigraphic and micromorphological tech-
niques in order to investigate patterns of activity and
use of space within and across excavated buildings
and internal and external spaces, as applied in this
research, in order to investigate whether spaces
were reserved for quite specific activities such as
food preparation and cooking, or tool production
and repair.

Across much of the Fertile Crescent in the
Early Neolithic there is considerable evidence for
‘special purpose buildings’ as foci of early human
settlement, further support for Chapman’s (1997)
theory of Neolithic commitment to a communal
identity. Substantial ‘communal’ buildings have
been excavated at many Early Neolithic sites in the
WEC as at Wadi Faynan 16 (Mithen et al. 2018), Jerf
el-Ahmar (Stordeur et al. 2001), Dj’ade al-Mughara
(Coqueugniot 2000) and also at sedentary hunter-
gatherer sites in the Northern Fertile Crescent such
as Gobekli Tepe, Hasankeyf Hoyiik and Hallan Cemi
(Miyake et al. 2012). Many of these buildings have a
strong association with burial of the human dead. In
CZAP research we aimed to explore whether such
buildings existed at Early Neolithic sites of the EFC
such as Bestansur or to consider what the lack of them
might mean in terms of social complexity.

Evidence for the role of cultic practice and
structured ritual behaviour is common in the Early
Neolithic of Southwest Asia although doubts have
been expressed regarding its significance within the
EFC (Bernbeck 2004). Putative ‘houses of the dead’
have been excavated at several Early Neolithic sites
in Southwest Asia, including the Skull Building

at Cayonii, c. 8500 BC, with >450 individuals
attested mainly by skulls and long bones (Ozbek
1998; Ozdogan and Ozdogan 1998), a ‘communal
building” at Hasankeyf Hoytik, c. 9500 BC, with >30
individuals (Miyake et al. 2012), a “‘charnel house” at
Abu Hureyra on the Syrian Euphrates, c¢. 9000 BC,
with >50 individuals in pits, under floors and on
floors (Moore and Molleson 2000), and a ‘house of
the dead’” at Dj'ade al-Mughara, also on the Syrian
Euphrates, c. 8000 BC, with >70 individuals in primary
and secondary deposits (Coqueugniot 2000). While
these special buildings, and the burial evidence from
other Neolithic sites of the region (Croucher 2012),
point to an elaboration of modes of treatment of the
human dead through the Neolithic, research into
Neolithic houses of the dead has yet to benefit from
the full potential of interdisciplinary approaches of
scientific archaeology, as applied in the integrated
manner discussed in this volume.

Finally, why did Neolithic people stop living at
Bestansur? The indications from chipped stone tool
typology (Chapter 20) and radiocarbon dates (Chapter
11) are that the site was abandoned by its Early
Neolithic inhabitants in the late eighth millennium
BC. While this dating is at least approximately
contemporary with the 9.2ky BP sudden climatic event
(Flohr et al. 2016), we hesitate to associate the two
occurrences without much richer evidence including
more refined dating. More broadly, within the Early
Holocene the period c. 9200-7000 BC witnessed a
relatively stable climatic regime characterised by
heightened seasonality: winters were cooler and
wetter while summers were warmer and drier
compared to today, especially in upland, inland zones
such as the EFC (Brayshaw et al. 2011). From c. 7000
BC this regime steadily changed to a climate broadly
similar to that of modern times, at least until very
recently. If the human abandonment of Bestansur can
be associated at all with climatic factors, it may relate
to potential issues such as drying or translocation of
springs, exhaustion of vital nearby resources such
as grasslands or arable soil, or a major shift in food
procurement strategies such as a decline in hunting
and gathering at the expense of farming and herding
that favoured relocation of the settlement elsewhere
on the plains of Shahrizor or beyond.

Sedentarisation, society and ritual: research
aims and objectives

In order to address the issue of sedentism, society
and ritual, our aim was to plan and conduct a
programme of excavations, above all at the formerly
unexcavated site of Bestansur as surface material
indicated that it was contemporary with, and
potentially earlier than, Jarmo and would enable
investigation of earlier stages in the transformations
to sedentary agriculture, as highlighted by the
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Braidwoods and colleagues (1983). The objectives
were to detect, recover, record, integrate and analyse
new evidence at scales ranging from the ultra-
microscopic to the transregional to study local
and interregional settlement, material culture and
practices. This level of archaeological investigation
was made possible only through the generous
funding awarded to the project which enabled the
involvement of appropriate specialist and other
staff in the field, laboratory and across many
universities internationally. Not without challenges,
a programme of radiometric dating was planned in
order to refine the chronology of the Early Neolithic
in this under-researched region of Southwest Asia
(Chapter 11). Our objectives included the excavation
of stratified sequences of mudbrick buildings and
their recoverable contents, employing high resolution
excavation and recording techniques, including
microarchaeology (Chapter 14), micromorphology
(Chapter 12), and systematic sampling for flotation,
sieving and laboratory analyses. We also planned
for innovative and detailed analysis of recovered
artefacts through systematic use of technologies such
as portable x-ray fluorescence (pXRF), purchasing a
dedicated machine for use in the field and laboratory,
as exemplified in research discussed throughout
this volume.

Resource management, diet and health

Current models of the processes of domestication of
both plants and animals across Southwest Asia have
developed significantly from initial formulations
of unilinear, overarching theories that searched for
single points of origin of domestication as unitary
explanations of how farming came about and how
it spread (Matthews 2003: 67-92; Barker 2006; Zeder
2011). It is now widely accepted that intensified
human exploitation of plants and animals, leading

Table 1.2. ‘Founder crops’ and animal domesticates of Neolithic
Southwest Asia.

Common name Latin name

Einkorn Triticum monococcum
Emmer Triticum dicoccum
Barley Hordeum vulgare
Lentil Lens culinaris

Pea Pisum sativum

Chickpea Cicer arietinum
Bitter vetch Vicia ervilia

Flax Linum usitatissimum
Goat Capra aegagrus
Sheep Ovis orientalis

Pig Sus scrofa

Cattle Bos primigenius

to cultivation, management and full domestication,
happened in many locations within the Early
Holocene, and that in each regional case there is
a need to investigate the trajectory from wild to
domestic in its own context, articulating the courses of
change and continuity in edible resource management
specific to each region, even to each site. Millennia-
long traditions of hunter-gatherer lifeways will also
have made their contribution, as Fuller et al. (2012:
630) articulate with regard to plant cultivation:
“the reasons domestication happened in parallel
numerous times is that human groups drew upon
a collective memory and deep cultural traditions of
plant tending that developed in the later Palaeolithic/
Pleistocene”. It has long been argued that the Early
Neolithic communities of the EFC differed in their
food procurement and production practices and
preferences from their contemporaries in the WFC,
making, adapting and augmenting their own selection
from a basic menu of so-called ‘founder crops’ and
animal domesticates (Table 1.2; Zohary 1996; Hole
2007: 194; Fuller et al. 2012).

Human-animal interrelations

Regarding animals, we firstly stress that the processes
of intensified management and domestication of
the four major species (Table 1.2) developed in
highly variable ways and circumstances, animal by
animal, region by region and possibly site by site
(Zeder 2012b). This variability was determined by a
range of factors, shaped by the natural distribution
of wild progenitors but also including regional
cultural traditions, taboos and preferences. In a
stimulating review of animal domestication in the EFC
Arbuckle et al. (2016: 7) lay down a bold challenge for
archaeologists addressing these issues: “Untangling
the myriad local environmental and cultural factors
responsible for these regional patterns of change
and continuity represents an important challenge for
future work reconstructing the processes responsible
for the origins and evolution of Neolithic animal
economies in this important, yet under-explored,
region of the Fertile Crescent.”

There is no doubt that goat was an animal of major
significance to communities of the Zagros range in
the EFC, a relationship we can trace back into at
least the Middle Palaeolithic (Matthews et al. 2013e).
The aDNA evidence (Luikart et al. 2001; Naderi et
al. 2008; Pereira and Amorim 2010; Daly et al. 2018)
indicates that goat were independently domesticated
in the Zagros-Taurus uplands within a mosaic
pattern of intensified management and domestication
by many human communities, thus generating
“genetically and geographically distinct Neolithic
goat populations, echoing contemporaneous human
divergence across the region” (Daly et al. 2018). It is
also now established that goats to the east of the EFC
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across Iran and into Central and South Asia derive
directly from herds originating in the EFC (Daly et al.
2018: 86), a major development in our understanding
of how the Neolithic arrived at these more eastern
regions (Harris 2010).

Moreover, there are indications of the early
appearance of genetic traits preferentially selected
through human control over breeding patterns of
goat, including pigmentation, a reduction in calving
intervals, and resistance to a “toxic product of fungal
strains that contaminate cereals and grains” (Daly et
al. 2018: 86). This last trait is indicative of selection
of breeds of goat able to thrive on the new foddering
practices that accompanied their increasingly
intensive entanglement with settled human societies
of the Neolithic EFC. The fact that at the same time
humans developed a genetic trait analogous to the
goat trait of resistance to fungal toxins in foddering
underlines the intimate entwinement of human, goat
and crop in this single thread of the Early Neolithic
tapestry. These inseparable developments in the
biology and ecology of humans and goats highlight
Zeder’s (2015) characterisation of domestication as a
process whereby the mutual evolutionary ‘fitness’ of
both the domesticator and the partner organism are
enhanced, “a strongly resilient style of human-animal
relationship, which respects the autonomy of the
domestic form” (Anderson et al. 2017: 399). Another
thread in the human-goat-sedentary engagement
is the development of zoonotic diseases, such as
brucellosis, as discussed below.

Living in the natural habitat zone of wild goat,
Early Neolithic communities of the high Zagros in
Iran, including those at Ganj Dareh, Sheikh-e Abad
and Jani, appear to have been the first to intensify their
management of goat, as attested by kill-off patterns
of goat at Ganj Dareh c. 8100-7800 BC (Zeder and
Hesse 2000) and by stratified sequences of herbivore
dung deposits at Jani and in animal pens at Sheikh-e
Abad of approximately the same date along with
zooarchaeological evidence for a strong reliance on
goat as opposed to sheep (W. Matthews et al. 2013h:
99-101; Bendrey et al. 2013). The emphasis on goat
at Sheikh-e Abad is underlined by the deliberate
deposit of four wild goat skulls and one wild sheep
skull within a dedicated small building dating c. 7600
BC (Bendrey et al. 2013: 152-156). By the mid-eighth
millennium BC goat are attested at lowland Zagros
sites such as Ali Kosh (Zeder 2008a; 2009) and we
might therefore expect them to have reached the
western Zagros foothills where Bestansur is situated
at about the same time (Chapter 15).

Understanding of early management and
domestication of sheep in the Early Neolithic EFC
is less clear, but their appearance as domesticates
in the region follows that of goat by up to 1000
years at ¢. 7000 BC (Zeder 2008a), after their initial
domestication probably in southeast Anatolia in the

ninth millennium BC (Peters et al. 2005; Arbuckle
2014; Stiner et al. 2014). As with the deep-time wild-
domestic trajectory of human-goat engagement in
the high Zagros, the human-sheep entanglement
of southeast Anatolia was rooted in millennia of
intensifying hunting prior to management, as attested
at sites such as Kortik Tepe (Arbuckle and Ozkaya
2006). In the Zagros foothills, wild sheep were hunted
in the earlier levels of Jarmo at c¢. 7000 BC (Arbuckle
2014) while more intensive sheep herding and
management are not attested across the Zagros until
later in the seventh millennium BC at Sarab, Chogha
Sefid and other sites (Zeder 2008a; 2008b).

Cattle and pigs feature less in the Early Neolithic
domesticated animal economies of the EFC. As
with sheep, cattle and pigs were probably first
domesticated in the ninth millennium BC at sites
in southeast Anatolia such as Cayonii (Hongo et al.
2009; Bollongino ef al. 2012; Frantz et al. 2019), with
initial domestication of cattle from a pool of only
some 80 females (Scheu et al. 2015; Verdugo et al.
2019). But domesticated cattle and pigs are argued to
have taken a very long time to travel south-eastwards
into the EFC, not detectable in notable numbers till
the sixth millennium BC, cattle as components of
the distinctive Halaf culture of the Late Neolithic
(Matthews 2000: 109; Arbuckle et al. 2016). Neolithic
societies engaged fully in hunting wild Bos and
boar over the centuries prior to the arrival of their
domesticated cousins from the north. Arbuckle et al.
(2016) suggest that Early Neolithic communities of the
EFC may have deliberately avoided the incorporation
of domesticated cattle into their daily lives, possibly
because of the socio-cultural significance of hunting
of wild Bos. Similar taboos may have operated with
regard to pig. As Arbuckle (2014) proposes, the
replacement of hunting by herding may have met
with significant cultural resistance by communities
heavily invested in hunting as a socially and ritually
meaningful activity perhaps especially for males.

In sum, regarding animals in the Early Neolithic
EFC, the trajectories of intensifying exploitation from
hunting through management to full domestication
involving control over breeding, feeding and culling
were highly contingent and need to be investigated
and articulated species by species, site by site and
region by region (Arbuckle et al. 2016).

Human—plant interrelations

Turning to the role of plants within the context of
Early Neolithic resource management, the patterns
of intensifying human-plant engagement show
considerable trans-regional diversity (Fuller 2007b;
Fuller et al. 2012; Zeder 2008b; Arranz-Otaegui et
al. 2016b). Human communities experimented with
the practice of pre-domestication cultivation of
morphologically wild crop progenitor species (Riehl
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et al. 2013; Willcox 2013; Asouti 2017) as an element of
‘low-level food production” (Smith 2001; Zeder 2015),
within a matrix of a continuing focus on hunting and
gathering as the major sources of food acquisition
as well as increasing animal management. These
mixed hunting/herding, farming/gathering strategies
endured for up to 2000 years across Southwest Asia,
testament to their lasting success in providing resilient
and flexible options with which to face changing
environmental circumstances. Thus, in the WFC
the earliest morphologically domesticated cereals
are evident in the early PPNB, c. 8500 BC, but full
agriculture with high reliance on domesticated plants
did not develop till the mid-late PPNB at least half a
millennium later (Arranz-Otaegui et al. 2016b).

Study of site by site food procurement practices
across the Early Neolithic of Southwest Asia presents
us with “a picture of rich, yet fragmentary and
seasonally unstable resource environments and
highly fluctuating resource ceilings”, leading to
the development of “locally distinctive resilience
strategies” (Asouti 2017: 23). Asouti’s analysis of
Early Neolithic food procurement systems finds
theoretical underpinning in the innovative study
by Freeman et al. (2015) of non-linear transitions
from gathering to farming, which applies ideas
from human behavioural ecology, gathering theory
and cultural niche construction, to generate an
intriguing model whereby low-level farming
(typically <40% dependence on domesticated plants)
within a gathering system may lead to multiple stable
subsistence states but is also prone to punctuated
change over decades caused by rare events. In this
context, such rare events might include massive
landscape disruption by fire, changes in seasonal or
annual rainfall and temperature patterns, and spread
of disease or infection across populations of crops,
herds or people, to cite a few possible scenarios.

As discussed above, significant changes in climate
through the Pleistocene-Holocene transition formed
the context for intensifying human-environment
interactions with the worlds of plants and animals,
including the Early Holocene spread of grasslands
and crop progenitor species to their maximum extent
across inland Southwest Asia (Asouti 2017). The
highly varied topography of Southwest Asia generally
and the EFC more specifically also played their part.
Stable carbon isotope analysis of barley grains from
Early-Mid Holocene Southwest Asia, 10,000-4000
BC (Riehl et al. 2014), indicates that regions situated
between the 200m and 300mm isohyets received
much greater precipitation during the cereal growing
season than they do today, a boost to crop yields
and potentially a major factor in the early adoption
and spread of cereal farming regimes, precisely in
regions where sites such as Bestansur and Shimshara
are located.

Zeder’s (2015) concept of ‘mutual fitness” can be

considered here in the sense that domesticated crops,
protected by their human partners from a range
of natural threats such as consumption by grazing
animals, were able to thrive and spread across vast
regions of Southwest Asia to an extent impossible
without that human protection. On the human side,
the ability to sow and reap ever-greater harvests from
the modified crop species underpinned and shaped
a sequence of socio-cultural developments that lie
well beyond the scope of this research but which are
fundamental to the subsequent prehistory and history
of all agriculturally-based socio-political formations
— towns, cities, states, empires — in Southwest Asia
and beyond (Scott 2017).

A major as yet unresolved issue is the degree
to which Early Neolithic communities of the
EFC autonomously developed domestication of
cereal crops or were in receipt of grain previously
domesticated in another region, such as the WFC,
and then transported to the EFC as argued by some
(Bar-Yosef 1998). The evidence from Chogha Golan
in the central Zagros foothills indicates a shifting
emphasis through time from goat grass (Aegilops
sp.) to cultivated wild barley (Hordeum spontaneum)
followed by emmer and lentil cultivation (Riehl et
al. 2012; 2013; 2015; Conard et al. 2013: 79). Bases of
domesticated-type emmer wheat spikelets (Triticum
dicoccum) are evident from c. 7800 BC and indicate
early management of domesticated species (Riehl et
al. 2013; 2015; Willcox 2013; Weide et al. 2015; 2017).
This well-stratified evidence, although from a trench
only 1m? in area, suggests that intensification of
cereal exploitation, leading to morphologically visible
domestication, could have occurred locally within the
Early Neolithic communities of the Zagros, although
more evidence is needed to make a convincing case
and the sudden appearance of emmer grains with
non-shattering rachises may suggest introduction
from outside (Maeda et al. 2016). The genetic evidence,
however, suggests that barley was independently
domesticated in the EFC and travelled east from there
across Iran reaching Mehrgarh in Pakistan after 7000
BC (Morrell and Clegg 2007).

In the highland Zagros zone, the development
of early crop cultivation is as yet unclear. In the
earliest levels at Sheikh-e Abad, of tenth millennium
BC date, human communities appear to have been
‘auditioning’ wild grasses which ultimately were
not domesticated (Whitlam et al. 2013; 2018). The
appearance of domesticated crops at Sheikh-e Abad
at c. 8000 BC, along with lack of evidence for their
wild progenitors, has been interpreted as evidence
of their probable import from “a distant lowland
source” (Whitlam et al. 2018: 829) but we should bear
in mind that there is a missing, unexcavated episode
at Sheikh-e Abad of up to 1300 years between the
securely dated deposits of Trenches 1 and 2 (Matthews
et al. 2013c: fig. 6.1), during which time there may
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have been experimentation with local wild crop
progenitors.

In any case, it appears that hunter-gatherer and
early farmer mobility and/or networks were key
in facilitating the spread of strains of grain in the
earliest stages of pre-domestication cultivation.
Genetic studies of emmer wheat (Civan et al. 2013;
Asouti 2017) suggest that domesticated emmer has
a reticulate rather than a phylogenetic evolutionary
relationship with its wild progenitors, resulting from
hybridisation between many lineages caused by
cross-pollination of wild grain from diverse sources
over long periods. This genetic pattern indicates
persistent movement of emmer grain, at least, from
region to region across Southwest Asia carried in
the hands of mobile hunter-gatherers who were
engaging in the cultivation of wild crop progenitors
which they shared with contemporary communities
near and far. This model of cereal domestication and
distribution is also supported by genomic analysis of
wild and domesticated barley, with sufficient gene
flow between widely separated populations through
intervening wild stands and human movement of
seed grain (Fuller et al. 2014; Allaby 2015; Poets et
al. 2015).

A key issue explored through CZAP research in
the high and low Zagros is that of fuel and fertiliser.
Excavations in the high Zagros at Sheikh-e Abad and
Jani indicate a new emphasis on use of herbivore
dung in association with possible animal penning
from the mid-later ninth millennium BC onwards
(W. Matthews et al. 2013h: 99-101; Shillito ef al. 2013),
while at Chogha Golan in the Zagros foothills dung is
also attested from at least c. 8000 BC (Riehl et al. 2015).
The use of animal dung as manure on cropped fields
and gardens would have significantly improved soil
quality, pushed the development of horticulture and
enhanced crop yields, while providing a new buffer
against seasonal risks (Bogaard 2005; Asouti 2017:
24). Evidence for Early Neolithic fuel and fertiliser
practices in the low Zagros has not been forthcoming
till now and is investigated in this research (Chapters
12 and 16).

An associated factor in changing plant use patterns
may have been the increased occurrence of fire (W.
Matthews et al. 2014, W. Matthews 2016). Early
Holocene peaks in fire signals in lake sediments may
principally attest natural fires caused by storms at
the end of long, hot summers, and/or sparks from
human occupation that is now attested in the region,
rather than intentional human-caused clearance but
the effect was to favour the spread of grasslands
including crop progenitors as well as of legumes
which benefit from arousal of seed dormancy by
fire, removal of competing herbaceous growth and
enjoy access to nitrogen-low soils because of their
ability to fix nitrogen in the soil (Lajeunesse et al.
2006; Asouti 2017). Such factors, as well as cultural

traditions including a commitment to goat foddering,
may underlie the enhanced emphasis on goat grass,
small-seeded wild grasses, legumes, pulses and
nuts at the expense of cereals in the Early Neolithic
EFC as compared to the WFC (Arranz-Otaegui et al.
2016b). As Riehl (2016) points out, the relative delay
in Early Holocene increase in atmospheric moisture
in the EFC compared to the WFC would significantly
impact the suitability of the region for the cultivation
of cereal crops, which are not common in the EFC
until after 7000 BC some 1500 years after their major
adoption in the WFC. Similarly, a diachronic study
of the relationship between use of chert sickle blades
and frequency of cereals in Neolithic archaeobotanical
assemblages across Southwest Asia (Maeda et al.
2016: 234) demonstrates how the use of sickles for
harvesting grain accelerates in the EFC much later
than in the WFC according to “different technological
trajectories.”

In summary, previous research indicates that the
food resource management strategies and practices of
Early Neolithic communities of the EFC were flexible,
adaptable and ultimately resilient over long timespans.
As articulated most effectively by Asouti (2017:
39): “Early PPN communities responded to short-
medium term ecological instability by engaging in
flexible economic strategies that precluded substantial
reliance on delayed-return practices such as seed
crop cultivation. Their landscape practices likely
included the residential and/or logistical mobility of
different community segments, the management of
spatially extensive and ecologically diverse territories,
and sustained social and material investment in the
maintenance of long-range community interaction
networks.”

Impacts of Early Neolithic life on human
health and well-being

The transition to agriculture potentially resulted
in increased fertility, life expectancy and age-at-
death underpinning substantial population increases
(Bocquet-Appel 2011; Eshed et al. 2004). A study
by Eshed et al. (2010), however, revealed a higher
prevalence of infectious lesions in Neolithic
populations, attributed toincreased exposure to disease
agents, changesin diet, and denser populations. In fact,
recent studies support an interpretation of increased
morbidity and adverse health impacts in populations
inhabiting the gatherer-farmer transition across
the world (Larsen 1995; 2014; 2015; Bocquet-Appel
2008; Larsen et al. 2015; Pinhasi and Stock 2011). In a
seminal article entitled “The agricultural revolution
as environmental catastrophe: implications for health
and lifestyle in the Holocene’, Larsen (2006) made the
case for the shift to largely sedentary, agricultural life
as severely inimical to human and even planetary
health. Negative human impacts articulated by Larsen
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include an increase in tooth decay (caries) from cereal
consumption, a decline in quality of drinking water, a
decline in nutritional quality, especially iron, through
reduced meat consumption, and a dramatic increase
in the genesis and spread of infectious diseases
including newly developing zoonotic diseases such
as brucellosis (Pearce-Duvet 2006; Bar-Gal and
Greenblat 2007; Chisholm et al. 2016). A recent
modelling of the transmission of brucellosis within
early goat populations suggests that goat herds of
Neolithic sites in Southwest Asia could have hosted
and sustained reservoirs of the pathogen Brucella
melitensis in sufficient densities to render proximate
human populations susceptible to regular exposure
to the disease (Fournié et al. 2017; see also Wolfe et
al. 2007; Quammen 2012; Moreno 2014).

Larson also pointed to new Neolithic cooking
practices, involving the reduction of tough food to
soft mush, as leading directly to a reduction in size
of the human face and jaws in turn producing dental
crowding and poor oral hygiene. More broadly and
longer-term, Larson underlines the significance of the
Neolithic transition in terms of both increasing inter-
community competition and violence over control
of land, and the enhanced capacity for large-scale
negative impacts on entire landscapes. While there
is some evidence for an increase in inter-community
violence in the Neolithic, there was also a major role
for cooperation across and between communities
throughout the Neolithic transition (Halperin 2017).
Cultural niche construction approaches stress
the importance of cooperation for enabling and
encouraging communities to invest present efforts
in return for future benefits, a key attribute of the
farming-herding lifestyle (Zeder 2016). Social and
ritual activities, such as feasting and burial of the
dead, can assist this process through the development
of distinctive community identities and traditions.

Finally, who were those people? Advances in
genetic studies in recent years, involving enhanced
recovery and sequencing of ancient DNA, have
revolutionised our ability to investigate the relatedness
of human individuals and entire populations from the
past, enabling new perspectives on human mobility
and kinship through the ages (Reich 2018). Analysis
of aDNA is increasingly significant in addressing
the origins and early spread of Neolithic lifeways
within Southwest Asia and well beyond. The aDNA
evidence from high Zagros Early Neolithic sites,
including Ganj Dareh and Abdul Hosein, reveals
a distinctive genetic make-up of EFC early farmers
differing from that of early farmers of the WFC to
an extent “as great as the differentiation between
Europeans and East Asians today”, with both groups
of farmers genetically derived from local hunter-
gatherer populations (Reich 2018: 95; Broushaki et
al. 2016; Lazaridis et al. 2016). The evidence suggests
that Neolithic dispersals eastwards across Iran were

effected by the movement of people as much as by
cultural diffusion or acculturation, as supported by
DNA studies of modern populations (Quintana-Murci
et al. 2004). A genetic contribution from Neolithic
Iranian/Caucasian humans to Early Holocene central
Anatolian populations (Feldman et al. 2019) could
attest mutual meetings and pair-bondings in the
course of procurement of materials such as obsidian
from Anatolian and Armenian sources.

Our most intimate insights into who the Early
Neolithic people of the EFC were provided by
Gallego-Llorente et al. (2016), whose analysis of the
aDNA of an adult female from Ganj Dareh, dated
to 80007700 BC. Her DNA is special to the region
and, as with other examples of Neolithic aDNA
from the EFC, makes little contribution to later
DNA pools of the wider region of Southwest Asia
and beyond “suggesting those of the Central Zagros
were somewhat isolated from other populations of
the Fertile Crescent” (Gallego-Llorente et al. 2016:
1). The sampled woman was aged 30-50 years, had
dark or black hair, brown eyes and she lacked the
common European variant of the gene associated
with the ability to digest raw milk, consistent with
the emergence of this adaptation at a later time.
These personal attributes of a long-dead woman
from an age we write so much about but truly know
so little about bring sharply to mind that above all
the Neolithic transition was lived through, created,
shaped by real living people not so different from
people living today.

Resource management, diet and health:
research aims and objectives

Our aim within this research area was to integrate
secure contextual archaeological evidence as
recovered in the ways detailed above and in Chapters
2,9 and 10. We aimed to locate and excavate human
burials which could provide detailed information
on issues relating to demography, diet and health
through the Early Neolithic transition. We aimed to
recover assemblages of plant and animal remains
from deposits across the excavated sites with which
to investigate modes of management of food and
other resources.

Material engagement and networks

In our discussions regarding the cultivation of
plants, the management of animals, and in the
construction of the built environment, we have
sought to investigate the interconnectedness of the
Early Neolithic communities of the EFC and beyond.
People were engaging with each other in a broad
spectrum of ways, direct and indirect, across distances
of hundreds of kilometres at least. These networks
are evident in the emerging genetic structure of
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crops and managed animals, discussed above, which
can only be accounted for by significant, recurrent
movement of seeds and animals under human
control through the Early Neolithic. Inter-community
interaction is also indicated in the distribution of
‘exotic’ materials, in raw or manufactured form, and
the spread of new technologies at sites across the
region. In studies of Southwest Asia, interpretations
of the increase in the intensity of these interactions
and exchanges in the Early Neolithic have shifted
away from core-periphery assumptions, such as
Kozlowski and Aurenche’s (2005) ‘golden triangle’
model, towards a more nuanced view of complex
interactions conducted at multiple scales (Asouti 2006;
Zeder 2009; Coward 2013).

Shared commonalities in material practice and
direct evidence for contact through the movement
of raw materials demonstrate widespread networks
of connected communities distributed across
Southwest Asia. Building on the work of Renfrew
and colleagues (1966), obsidian remains a cornerstone
in the interpretation of interactions across the region
and is still subject to review and reanalysis. The
established scientific basis for identifying obsidian
to source deposits and the astonishing regularity
of its occurrence at sites far from these sources
affords an unparalleled, albeit narrow, insight into
the connections between dispersed sedentarising
communities. Even amongst the sparse evidence for
Epipalaeolithic communities in this region, small
quantities of obsidian tools are present at almost all
sites, including Palegawra, Zarzi, Shanidar and Zawi
Chemi Shanidar, representing an enduring tradition
of long-distance movement and engagement with
eastern Anatolia.

Evidence for the long-distance and likely indirect
connections to far-flung communities is not limited to
the obsidian sources to the north. Even in this land-
locked region, seashells occur in Neolithic settlements
at sites including Ganj Dareh and Ali Kosh (Hole
1969; Smith 1974). The seashells most commonly
reaching inland sites were the distinctive Dentalium
tusk shells and cowries, both of which appear to
have been modified for use as adornments. The
cultural phenomenon of Dentalium is not restricted
to marine sources, and sites in the region include
the use of fossilised shells that may have come from
local fossiliferous limestone (Howe 1983). Both most
frequently appear in association with the dead and
the phenomenon of cowries in association with
burials and skull curation has been well-documented,
including at Tell Halula on the Syrian Euphrates
(Alarashi et al. 2018).

Rare and ‘exotic’ minerals are not as common in
the Early Neolithic as in later periods, but there are
some examples of raw materials coming from far
afield as Neolithic networks reached towards Central
Asia. Carnelian, often presumed to have come from

the Indus Valley, could have come from a range of
sources, including Iran, Armenia, the Sinai Peninsula
or the Arabian Peninsula, and reached as far west as
the Levant and Cyprus (Moutsiou and Kassianidou
2019). “Exotic’ materials constitute only a small
proportion of the material assemblage and yet have
been studied far more intensely than locally available
materials, which have shed light on the layers of
complexity in intricate local and regional networks
at Neolithic sites such as Catalhdyiik (Nazaroff et
al. 2015). Chipped stone technologies and changing
patterns of usage demonstrate the spread of ideas
and technologies between communities, for example
through the rise in the frequency of sickle blades used
for gathering plant foods and fuel (Maeda et al. 2016).

Beyond tools and adornments, networks of shared
practice are visible in the technology and iconography
of clay figurines and ‘tokens’ recovered at so many
sites across the region from the tenth millennium BC
(Kozlowski and Aurenche 2005). Some of these objects
likely served as early counting tools, although they
may have performed multiple functions (Schmandt-
Besserat 1992; Bennison-Chapman 2019). Local
variants were developed at sites such as Ganj Dareh,
where distinctive gashes were cut into clay cones
or they were given anthropomorphised features
(Broman Morales and Smith 1990). The trajectories
in experimental clay practice varied from site to
site, but strands of shared knowledge, innovation,
and resistance can be identified across the region
(Bernbeck 2017).

The movement of objects, materials and ideas
points to the movement of people through the Zagros
and beyond in the Early Neolithic. Some cultural
traits span the Fertile Crescent, but the archaeological
evidence suggests independent trajectories in the
east and west (Kozlowski and Aurenche 2005),
supported by the disparity in the intensity with which
these regions have been investigated. Nonetheless,
studies of the aDNA indicate that these divisions
were more than cultural, with individuals from the
highlands of Iran, Ganj Dareh and Abdul Hosein in
particular, representing a Zagros population in the
Early Neolithic who were genetically distinct from
their western contemporaries (Gallego-Llorente
et al. 2016; Lazaridis et al. 2016). It remains to be
seen whether people at the intersection of these
communities operated as the cultural and genetic
conduit that united the populations in subsequent
periods.

Networks: research aims and objectives

Akey aimwastoinvestigatehow different communities
and sectors of society in the Zagros and EFC engaged
in local and cross-regional networks and what was
their context and impact. The objectives were to study
a wide range of ecological and artefactual evidence
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as different spheres of life and sectors of society are
likely to vary in their openness, access to, and impact
of contacts and networks (Chapters 20-22; Borrell and
Molist 2014). We aimed to apply new pXRF analyses
of materials to distinguish differences in the sources
of materials through time and across different sites
and sectors of communities.

CZAP and the scope of this volume

In order to address the issues discussed in detail
above, since 2007 we have conducted field work
and integrated analysis of recovered materials at
key Early Neolithic sites in the Zagros region of the
EFC. The present volume presents results, analysis,
interpretation and synthesis from the second major
phase of the Central Zagros Archaeological Project
(CZAP) from 2011 to 2017. We conducted the first
phase of CZAP in the high Zagros in Kermanshah
province of western Iran, with investigations at
the Early Neolithic sites of Sheikh-e Abad and Jani
coupled with palaeoenvironmental investigations
(Matthews et al. 2010; 2013a; W. Matthews et al. 2019Db).
In the second phase of CZAP, covered by this volume,
research in Sulaimaniyah province in the Kurdistan
region of Iraq has focused above all on excavations at
the Early Neolithic site of Bestansur on the Shahrizor
Plain (Matthews et al. 2019a) and, to a lesser extent,
at Shimshara on the Rania Plain, alongside intensive
regional survey in the environs of Zarzi cave and
associated palaeoenvironmental research. This
strategy was designed to couple investigation of an
unexcavated Neolithic site at Bestansur, whose nature
and preservation was unknown, with investigation
of two known sites in the region: the newly exposed
early levels at Shimshara, excavated by a Danish team
in the 1950s (Mortensen 1970), following recession of
dam waters, and survey in the vicinity of Zarzi cave,
previously excavated by Garrod (1930) and Wahida
(1981), both to investigate whether there were open-
air sites in the vicinity of Zarzi cave as predicted by
Wahida and to survey for formerly undetected Early
Holocene sites.

Taken together, the two major phases of CZAP
research, outlined at the beginning of this introduction,
enable detailed and multi-level comparison between
Early Neolithic developments in the high Zagros of
western Iran and those in the low Zagros of eastern
Iraq, as we explore throughout this volume. These
two zones differ significantly in character, in terms of
topography, hydrology, climate and environment, and
the habitats they provide for flora and fauna and the
prehistoric human communities living in their midst.
While there is significant evidence for trans-regional
connectivity between Early Neolithic inhabitants of
the high and low Zagros, we are also able to investigate
and delineate distinctive socio-cultural trajectories for
each region through the course of the transition from

hunter-gatherer to farmer-herder. As the research in
this and the first CZAP volume aims to examine and
highlight, these trajectories were shaped partly by
geographical circumstance — the availability of critical
resources such as wild precursors of plant and animal
species later to be domesticated, or the intensity of
seasonality, for example —but also by cultural choices
and preferences that human communities decided to
make and follow, individually and collectively. Such
cultural preferences and traditions are manifest in
the material culture of each region, even each site
within regions, including in their choices of material
resources such as cherts, obsidians, semi-precious
stones, and architectural materials, their ways of
making and using tools, their strategies for securing
reliable, sustainable food resources from plants and
animals from near and far, the modes of burial of
their human dead, and many other cultural attributes
which archaeology may reconstruct from the remains
they left behind for us, some 10,000 years later, to
unearth, record, analyse, discuss and interpret.

Structure of the volume

In order to investigate the issues and questions
discussed above, in this volume we examine the
results from new fieldwork and interdisciplinary
analyses conducted by CZAP 2011-2017. Chapter
2 reviews the integrated excavation, recording
and sampling methodologies applied. Chapter 3
highlights the new palaeoclimate and environment
research initiated by CZAP and currently known
evidence for Early Holocene climate as a context
for understanding settlement, ecology and material
networks. The methodology and results of the survey
in the vicinity of the Epipalaeolithic site of Zarzi are
examined in Chapter 4. This survey was undertaken
to provide new insights into the nature and extent of
Epipalaeolithic activity and networks in this region
and to compare Late Pleistocene and Early Holocene
developments in this locale and the wider region.
The following five chapters focus on the fieldwork
conducted to investigate the nature and extent
of settlement at the previously unexcavated site
of Bestansur. Chapters 5 and 6 review the results
from geophysical survey and coring that were
conducted prior to and during excavation to inform
on the nature and depth of occupation and areas for
further investigation. Ethnoarchaeological research,
Chapter 7, was conducted to provide insights into
vegetation, land-use and animal management and
uses and traces of dung that could be used to inform
the interdisciplinary bioarchaeological analyses. We
discuss conservation issues and challenges in Chapter
8, separately from the methods chapter in Chapter 2,
as conservation of heritage is an important priority
which informs excavation practice and analysis and
storage of bioarchaeological and artefactual remains.
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To investigate the nature and diversity of settlement,
ecology and society at Bestansur, we excavated
and analysed materials from thirteen trenches in
different sectors of the flat and mounded settlement.
The excavation strategies and results from each of
these trenches are discussed and critically evaluated
in Chapter 9, by trench number for ease of cross-
referencing throughout the volume. Intact Neolithic
levels were encountered in 11 of these thirteen
trenches, eight of which included architectural
remains, one with a succession of elaborate buildings
and intra-mural burials (Trench 10). Chapter 10
discusses brief campaigns of fieldwork at the site of
Shimshara.

A wide range of interdisciplinary analyses
were conducted and are providing exciting new
insights into the chronology of developments in
the EFC (Chapter 11), and into settlement ecology
sustainability, social organisation, diet and early
plant and animal management and domestication,
and health. These research themes and issues are
explored through integrated interdisciplinary
micromorphology (Chapter 12), high-resolution
microscopy, geochemistry and biomolecular analyses
(Chapter 13), microarchaeology (Chapter 14),
zooarchaeology (Chapter 15), new analyses of animal
and faecal material (Chapters 12-13 and 16), molluscs
(Chapter 17), charred plant remains (Chapter 18) and
human remains (Chapter 19).

The rich range of materials, tools and networks of
material engagement and exchange are examined in

depth in Chapters 20-22, which analyse in turn the
diverse chipped stone tools and industries (Chapter
20); other local and exotic materials and artefacts
ranging from clay tokens and figurines to alabaster
beads and bracelets, shell ornaments and carnelian
beads (Chapter 21); and abundant ground-stone
tools and technology (Chapter 22). In each chapter
we consider the wider implications of these forms
of material culture for the identity, productivity and
life-histories of the different sectors of Early Neolithic
communities in the EFC.

Following a discussion of the public engagement
and impact of the project (Chapter 23), we conclude
the volume with a thematic synthesis and discussion
of the Neolithic transition in the EFC (Chapter 24).
This concluding chapter critically reviews the key
discoveries from the CZAP survey and excavations in
light of the major themes outlined in this introduction
including: climate and environment, management
and use of biodiverse resources, built environment
and health and social relations. This latter section
includes examination of sub-themes including the
life-course, gender, cooperation, inequality, and
ritual and burial practices. These developments are
reviewed through a theoretically informed lens that
includes examination of issues and concepts from
current transition and sustainability studies. We hope
that the research presented in this volume does full
justice to the connectivity, diversity and resilience
of the Early Neolithic communities of the Zagros
uplands in the Eastern Fertile Crescent.



2. EXCAVATION, RECORDING AND
SAMPLING METHODOLOGIES

Amy Richardson, Roger Matthews and Wendy Matthews

Multi-scalar interdisciplinary excavation, recording
and sampling protocols were established by the
Central Zagros Archaeological Project in the 2008
excavations at Sheikh-e Abad and Jani in western
Iran. These protocols were designed with a view to
optimum recovery and recording of a wide range
of materials (Matthews et al. 2013a: 32), as well
as to enable an integrative, holistic approach to
the analysis, interpretation and publication of the
excavations. Over the course of seven field seasons
at Bestansur and two short seasons at Shimshara, in
Iraqi Kurdistan, these procedures were reassessed
and refined in response to experience and the
special characteristics of the excavated sites and
deposits. For post-excavation analysis, details of
specific methodologies are provided by the specialist
contributions in Chapters 12-22.

Project infrastructure

The project operates under a Memorandum of
Understanding with the Sulaimaniyah and Erbil
Directorates of Antiquities and Heritage, with
agreement from the State Board of Antiquities and
Heritage, Baghdad. The project is fully collaborative
with colleagues at Sulaimaniyah Directorate of
Antiquities and Heritage, in particular its Director
Kamal Rasheed Raheem. The project also works in
collaboration with the staff of Slemani Museum, led
by its Director, Hashim Hama Abdullah. Throughout
each field season, activities in the field have been
supported by and benefitted from the guidance and
substantial expertise of government representatives,
Kamal Raeuf Aziz, Sabr Ahmed Sabr, Perween Yawar
Manda and Sami Hama Rashid, who participate in the

project as key team members. A significant number of
men and women living in modern Bestansur village
work with us on site, in the field laboratories, and
at the Expedition House. Our local team, guided by
our foreman Umaid Hama Rashid and senior staff
Amir Mohammed, Mohammed Abdulkarim, Rahim
Mahmud, and Brahim Mahmud, have accrued a
wealth of knowledge and experience working with
excavation projects and safeguarding sites across the
Shahrizor Plain and beyond.

The Expedition House is located in modern
Bestansur village, approximately 1km north of
the site, providing accommodation, flotation
facilities and processing space in the courtyard, and
field laboratories for post-excavation analysis of
archaeological material (Fig. 2.1), as well as storage
for tools between field seasons. All primary analysis,
including sample processing, microscopy, and finds
analysis, is conducted in the field during the course
of excavations, with all team members participating
in laboratory hours each working day, providing an
opportunity for team members to exchange inform-
ation and ideas. During post-excavation analysis,
a small sub-sample of archaeological materials
are selected for further analysis and exported.
These sub-samples include archaeological bone and
archaeobotanical samples for radiocarbon dating and
isotopic analyses, and micromorphological sediment
blocks for resin impregnation and thin section
analysis. All exports are submitted for the approval
of the Sulaimaniyah Directorate of Antiquities and
Heritage and cleared in advance with airport security
and customs. Export records have been retained for
all items and will be used to repatriate material when
analyses are complete.



Amy Richardson, Roger Matthews and Wendy Matthews

20

"aSNOL] uoy1padxq ayg Jv Sjpridavu puy sajduis (p15010avyo4v Jo Su1ssaooid 10vaVINI-1S0J "T'7 N1



2. Excavation, Recording and Sampling Methodologies 21

Figure 2.2. Wendy Matthews (right in blue) training students and local workers in description, recording and interpretation

of archaeological deposits at Bestansur.

Project management

The excavations were conducted by the project co-
directors, Roger Matthews and Wendy Matthews,
in collaboration with the Sulaimaniyah Antiquities
Directorate led by Kamal Rasheed Raheem. The co-
directors and representatives from the Directorate
supervised a team of staff, students and local workers.
Post-excavation analyses were run by individual
specialists, in most cases in collaboration with and
supported by students and local workers.

To ensure best practice, all team members were
provided with project handbooks prior to the season,
detailing all steps and protocols of excavation,
sampling and post-excavation operations, and trained
in the field by senior members of the team. More
than 50 students and archaeologists from the UK,
the Kurdish Region, Iraq, Iran and all over the world
have been trained in recording procedures in the
field (Fig. 2.2) and in post-excavation processing at
the Expedition House.

Site management

Over large, open excavation areas, such as Bestansur
Trenches 7, 10 and 12/13, we constructed steel and
white plastic sheeting shelters with liftable sides

which afforded protection from the summer sun and
the spring rain as well as allowing air to circulate (Fig.
2.3). The management of moisture is a critical issue
for the shrink-swell clays of the Shahrizor Plain. As
the clay-rich sediments dry, they crack and distort,
destabilising fragile features and materials, including
unbaked clay objects and bone, which become
increasingly difficult to extract (Chapters 12, 19 and
21). The shrinking clays also retract to create voids,
into which intrusive material can penetrate otherwise
undisturbed deposits. Furthermore, whereas sharp
boundaries and clear colour distinctions may be
visible in freshly excavated deposits particularly in
filtered light, the drying clays pale to a homogeneous
tone that masks the divisions between mudbrick
and plaster or cut and fill (Fig. 2.4). To minimise the
effects of drying on intact Neolithic architecture and
deposits, we kept surfaces, architectural features
and trench sections covered with plastic sheeting
whenever possible. Sections of sheeting were rolled
up from sections and peeled back from excavations as
required (Fig. 2.5). When drying impeded visibility,
water sprays were employed to dampen deposits.
The variable success in trials to conserve mudbrick
architecture have been well documented at the
Neolithic site of Catalhdyiik in Turkey and highlight
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Figure 2.3. Excavating under a shelter in Trench 7 at Bestansur.

Figure 2.4. An exposed section in Trench 7, with dried and cracked deposits.

some of the challenges of leaving the site exposed
for extended periods (Lingle and Seifert 2017). At
the end of each season we back-filled the trenches
with the excavated soil after covering and protecting

all standing walls and features with sacks of earth
and plastic sheeting (see Chapter 8; Fig. 2.6). This
membrane prevented destruction of the architecture
and features between seasons, minimising root
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Figure 2.5. Retention of moisture and protection of surfaces and sections with plastic covers whilst excavating: a) Trench 10

Building 5 Space 50 beads and human bone; b) Trench 9.

Figure 2.6. Protecting walls with sacks filled with earth, prior
to back-filling, Trench 10 at Bestansur.

activity and burrowing through the most sensitive
parts of the site.

Excavation and recording protocols

In excavation we applied a standardised practice
of excavation, sampling and recording across all
contexts, whether Neolithic or post-Neolithic in
suspected date, while the intensity of sampling and
recording was increased once intact Neolithic deposits
were reached in each trench (Fig. 2.7). Excavations
have been conducted drawing on the experiences and
rigorous scientific approaches applied at Neolithic
sites facing similar challenges, such as Sheikh-e Abad
in Iran (Matthews et al. 2013a), Catalhdyiik in Turkey
(Hodder 2000), and WF16 in Jordan (Mithen et al.
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Figure 2.7. Amy Richardson (left) and Jade Whitlam (right)
excavating a column sample through a Neolithic snail shell
midden in Trench 5 at Bestansur.

2018). We strategically placed investigative trenches,
some of which were subsequently expanded into
open-area excavations to examine buildings, external
areas, middens and streets/corridors.

Under the guidance of the responsible senior team
member, each trench was laid out and excavated
by a combined team of staff, students and local
excavators. Each context was assigned a number when
excavation commenced and defined by the excavator.
In exceptional cases, specialists would oversee the
removal of fragile materials, such as human and
animal bone, assigning identifying numbers on the
context plan. All deposits were excavated using a
single context recording system based on that used at
Sheikh-e Abad (Matthews et al. 2013a: 32), including
detailed records of stratigraphic relationships, deposit
descriptions, sketch plans and sections, sampling
and finds records. Team members were responsible
for recording information, assigning sequential
numbering from centralised registers for all contexts
(C), samples (SA), small finds (SF) and bulk finds (BF),
as well as for plans, sections, features (F), spaces (Sp),
and buildings (B). In the case of human bone, where
multiple individuals were clustered in a single burial,
skulls and skeletons were numbered as subsets of
the context (e.g. C1631 SK1). All paper records were
checked, scanned, and entered in the digital database
(see data management below).

In the field, each context was described according to
spatial category, spatial type, deposit type, and material
type, based on an agreed set of terminologies to establish
consistency in our descriptions. Protocols for soil
descriptions follow those applied at Sheikh-e Abad and
draw on established procedures (Hodgson 1976; Courty
etal. 1989; W. Matthews 1995) to characterise the upper
and basal boundaries, bedding, consistency, structure
and texture of deposits. Excavators provided initial

interpretations in the field including considerations
of the origins and nature of deposits, activities and
agencies in the depositional history, and observations
on post-depositional alterations. These descriptions
informed post-excavation integrated discussions of
the site, as discussed below.

Excavated contexts were planned, sections drawn
and photographs taken. Elevation values were
recorded at multiple points across each context and
included in a central register, as well as noted on plans
and sections. Elevations provided in the text in Chapter
9 are taken from the upper boundary, located at the
centre of the context for consistency, as deposits across
the site slope away from the centre of the mound.
In-field recording procedures, all paperwork, plans,
registers and forms were completed on-site by the
excavator responsible during the course of excavation,
in order to ensure all information was recorded and
up to date. Paper records were employed on-site and,
following completion, all paperwork was submitted to
the data manager, for checking and digitising. Thus,
all original records exist in three forms: original field
hard copy, scanned pdf of field copy, and digitised
entries from the records into the project data-base. All
field records and photographs have been filed and
archived on hard drives housed in separate locations
at the University of Reading.

Sampling procedures

An archive sample, approximately 0.25 litres, was
retained from all excavated contexts for future
reference and sub-sampling. In order to maximise
recovery from Neolithic levels, whole earth samples
up to a maximum of 50 litres (or whole context if
smaller than 30 litres) were sent from each context for
processing through the flotation tank (Chapters 14 and
18), for recovery of the light fraction, including macro-
and micro-botanical remains, and the heavy fraction
including chipped stone, ground stone tools, clay
objects, faunal remains and molluscs. The remainder
of the context was dry-sieved through a 4mm mesh,
where appropriate. The densely compacted clay-rich
Neolithic deposits are tightly bound both when damp
and in arid weather. In the case of deposits larger than
300 litres, one or more samples were sent for flotation,
a sample was processed through dry-sieving, and the
remainder was checked by hand before disposal on
the spoil-heap, with a volumetric tally maintained
for each context. The total volume of each context
was fully quantified.

Systematic sampling was augmented by strategic
sampling for further analysis, including investigation
of architectural materials through micromorphology
(Fig. 2.7), botanical materials including phytoliths,
dung spherulites, and pigment characterisation. Key
stages in the excavation and recording process are
detailed in Fig. 2.8.
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Figure 2.8. Simplified schema of recording procedures.

Labelling and storage

Pre-printed Tyvek labels, with permanent markers,
were used to ensure consistency and preservation of
records. Each label was marked with the appropriate
date, excavators’ initials and context number. Sample
numbers were included where appropriate. Labels
and inventories have been retained with all material
as it was processed, including all SAs (Samples), SFs
(Small Finds) and BFs (Bulk Finds). At the end of each
season, fragile finds were archived in the project’s
dedicated depot at the Sulaimaniyah Directorate
of Antiquities, and bulk finds stored in the secure
excavation stores at Bestansur village. All Small Finds
have been submitted to the Slemani Museum, some
of which are now on display in the newly refurbished
Prehistory Gallery (Fig. 2.9).

3-D recording trial
In 2014, a 3-D recording trial was conducted by

Figure 2.9. Finds from Bestansur on display in the Slemani
Museum, during redesign of Prehistory Gallery.

Jeroen De Reu (Ghent University) during the third
season of excavations at Bestansur as a test case of
the recording methodology (De Reu et al. 2013; 2014).
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Figure 2.10. Orthophoto (A, C and E) and DSM (B, D and F) of a sequence of recordings of a post-Neolithic tannur in Bestansur
Trench 10 (recording 03 (A, B), 09 (C, D) and 10 (E, F)), by Jeroen De Reu.

The resulting dataset counts over 20,000 images,
providing challenges towards the management and
integration of data. The excavation was recorded
with a total of 13,664 photographs taken during 66
different recordings. The 3-D recordings included
excavation surfaces, sections and profiles, stone walls,
archaeological remains (e.g. bone) and sampling
locations (e.g. pXRF). For all 66 recordings at least
one 3-D model has been successfully generated.
Orthophotos, DSMs and vertical ortho-images have
been produced to achieve a full GIS-integration of the
3-D data. By means of image-based 3-D modelling,
the texture of the archaeological remains has been
documented with time-slices of the excavation process
(Fig. 2.10).

Image-based 3-D modelling was tested on a
sample of 18 ground stones, c. 50% of which were
successfully digitally processed, and on a selection

of 14 small finds, few of which were successfully
processed; among these was a marble flanged bracelet
fragment (SF187; Chapter 21). The trial highlighted
the potential for 3-D geolocated recording during
excavation, although we chose not to implement the
strategy in subsequent seasons due to the interruption
to workflow in the field and problems processing the
data. Improvements in software and hardware in the
intervening years have rectified a number of the issues
we encountered, as demonstrated by subsequent
3-D photogrammetry conducted by Sheri Pak from
the University of British Columbia (Fig. 2.11). These
protocols are being implemented in future work at
Bestansur.

Data management

All paperwork was digitally scanned prior to transit
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Figure 2.11. 3-D photogrammetry by Sheri Pak in 2017, a) a Neolithic horn core; b) Building 5, Trench 10.

and multiple copies of the complete digital archive
separately held in order to ensure data security. Initial
trials using the Integrated Archaeology Database
(IADB) proved useful for the archiving of data for
Sheikh-e Abad and was tested at Bestansur with
a view to constructing an internally networked
multi-user platform run through a router. However,
fluctuating power supply, high temperatures and
levels of dust were found adversely to affect electronic
equipment in the field. A purpose-built Microsoft
Access database (.accdb) provided suitable flexibility
in the field, with the option to commute data between
systems. Primary data entry was conducted in the
field and laboratory, then checked and updated on
return to the UK. Data relationships have provided
the option to query data using inbuilt tools and a
series of forms linking the tables have assisted in
making the database accessible to team members
(Fig. 2.12).

Team members recorded bulk finds data into a
spreadsheet, with weekly summaries of the volumes
of material recovered provided to Sulaimaniyah
Directorate of Antiquities and Heritage. Spreadsheets

from all specialists have been incorporated into a
single repository, tailored to address the specific
needs of the project. Cloud computing has made it
possible for all team members to contribute to the
database from anywhere and to access the most recent
versions of the data. These data will be archived and
made freely available through the Archaeology Data
Service (archaeologydataservice.ac.uk). The data
hierarchy was constructed on the basis shown in
Fig. 2.13, while Figs 2.13-2.16 provide examples of
completed record forms.

Integrated approaches

All project team members, including excavators,
specialists and students, contributed to the inter-
pretationand reflexive approachestotheinvestigations.
Regular team meetings in the field prioritised contexts
to inform the ongoing excavations, incorporating
preliminary post-excavation analysis into the strategic
planning of investigations and allowing the team to
flag and respond to key interpretations of deposits
and explore the relationships between the strands
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Figure 2.12. Screenshot from the CZAP Bestansur database.

Figure 2.13. Data hierarchy and relationships.

of investigation. Field reports were provided to the
Sulaimaniyah Directorate of Antiquities and Heritage
at the end of each field season. Following each field
season, archive reports of the preliminary results of
the excavations and post-excavation analyses were
written by all project participants and are openly
available at: https://www.czap.org/archive-reports.
Between field seasons, team members conducting
post-excavation analysis of the zooarchaeology, heavy
residue, chipped stone, small and bulk finds, ground
stone, micromorphology, archaeobotany and human

bone contributed key results from the analysis and
participated in discussions on the interpretations
of areas of site. For these discussions, each analyst
provided a context-by-context summary of the data
and observations for the Trench or Space under
consideration to construct an integrated understanding
of the activities represented in the archaeological record.
The interpretations produced in these discussions were
compiled into working documents (Fig. 2.18) that form
the core of our understanding of the site and inform
the site chapters throughout this volume.



2. Excavation, Recording and Sampling Methodologies

29

Figure 2.14. Example context recording form.
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Figure 2.15. Example sample recording form.



2. Excavation, Recording and Sampling Methodologies

Figure 2.16. Example flotation recording form.
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Figure 2.17. Example small finds recording form.
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Figure 2.18. Example of an integrated interpretations working document from Bestansur Trench 1.
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3. PALAEOCLIMATE AND
ENVIRONMENT OF THE IRAQI
CENTRAL ZAGROS

Matt Bosomworth, Dominik Fleitmann and Maria Rabbani

Introduction

A key aim of the Central Zagros Archaeological
Project is to examine the transformations in human—
environment relationships associated with increasing
sedentism and management of plants and animals,
and to understand the climatic and environmental
context in which these shifts in subsistence strategies
occurred. The transition from hunter-gather to
farmer-villager societies between ¢. 10,000 and 7000
BC coincides with the most recent glacial-interglacial
transition, a period of major global climate change
from the relatively dry and cold Pleistocene to the
more stable, wet and warm Holocene from c. 9750 BC.
As a result, it has long been suggested that climate
and environmental change acted as a significant
causal mechanism for social transformations during
this period, often highlighting the role climate
amelioration may have had on the spread and
presence of plants and animals outside of their glacial
refugia during the early Holocene (Wright 1993; Bar-
Yosef 1998; Willcox et al. 2009; Zeder 2011).

Until recently, environmental evidence gained
primarily from pollen reconstructions, along with
the absence of archaeological sites, suggested that the
central Zagros was relatively dry and less habitable
than other regions in Southwest Asia during the late
glacial period and early Holocene (van Zeist and
Bottema 1977; Hole 1996). More recently though, the
identification or reinvestigation of a number of key
sites that include Sheikh-e Abad (Matthews et al.
2013a), Asiab (Zeder 2000), Ganj Dareh (Zeder 2008),
Chogha Golan (Riehl et al. 2015) and now Bestansur
has demonstrated that the central Zagros was
occupied during the early Holocene and was likely
to have been a key region for the Neolithic transition

(Matthews et al. 2013a; Riehl et al. 2013; Zeder 2015).
However, the current palaeoclimate evidence needed
to provide the climatic and environmental context
for this region remains scarce. In the Iraqi central
Zagros there are currently no palaeoclimate records
that cover the last glacial-interglacial transition. This
is the result of a sparsity of suitable climatic archives
to analyse (e.g. lakes), combined with wider issues
that have hampered research for much of the last few
decades. Attempts to characterise the palaeoclimate
of the region have mostly been dependent on a
handful of lake sediment records from the Iranian
Zagros, particularly Lake Zeribar (van Zeist and
Bottema 1977). Other climatic and environmental
archives from wider Southwest Asia have therefore
been used to infer climatic fluctuations in the Iraqi
central Zagros, largely ignoring the large spatial
heterogeneity in local and regional climate conditions
across Southwest Asia (Clarke ef al. 2016).
Extensive reviews have been conducted of
palaeoclimate change for broader Southwest Asia
during the Holocene and its relationship with human
societies (Robinson et al. 2006; Roberts et al. 2018;
Jones et al. 2019). This chapter begins by critically
reviewing the current environmental and geological
conditions of the Iraqi central Zagros. Then, using
the palaeoclimate and palaeoenvironmental data
available, we examine the existing evidence of climate
and environmental variability during the glacial-
interglacial transition providing an environmental
context for the Neolithic transition. We also highlight
major outstanding problems and complexities of
palaeoenvironmental studies in this region. The
chapter will also explain how new research and
palaeoenvironmental samples collected as part of
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this project, which are currently being analysed at
the University of Reading and with collaborators,
will attempt to address these outstanding problems.

Topography, geology and environment of
the central Zagros

The topography of the central Zagros is diverse and
has a significant impact on local and regional climates
and environments (Simpson et al. 2015). The Zagros
mountains form the eastern arc of the Fertile Crescent
and stretch from the eastern Taurus mountains in
Turkey to the Persian Gulf in the south. The mountains
create sudden changes in elevations that cause sharp
gradients in precipitation and temperature (Asouti
and Kabukcu 2014). Generally, in Iraqi Kurdistan,
precipitation decreases and temperature increases
moving away from the mountains in the north east
to the low altitude desert steppe in the southwest
(Stevanovic¢ et al. 2009). The consequence of this
complex topography and the resultant steep climatic
gradients is the existence of distinct geobotanical
zones related to altitude.

Although now heavily reduced by deforestation
and overgrazing, the majority of the Zagros region’s
natural landscape is covered by ‘Kurdo-Zagrosian
steppe-forest’ (Zohary 1973), which consists mainly
of deciduous, broad leaved trees or shrubs with
low coverage and a dense ground cover of steppe
vegetation. The dominant arboreal species are oak
(Quercus spp.) and pistachio (Pistacia spp.). Kurdo-
Zagrosian steppe-forest is found in elevations of
between c. 700m and 2000m. The steppe-forest is
generally less dense and more impoverished in
southern regions of the central Zagros (e.g. around
Sulaimaniyah), relative to better watered northernly
areas. Below elevations of about 500-700m, there is
not enough reliable precipitation for oak growth and
the steppe-forest gives way to Mesopotamian steppe
vegetation (Astragalus spp., Salvia spp). Above the
upper timber line (c. 2000m), where temperature
inhibits the growth of steppe-forest vegetation, sub-
alpine plants are present (Zohary 1973).

The site of Bestansur (35°22'36.7 N, 045°38'44.4 E, c.
550m asl) is located on the Shahrizor plain, a lowland
piedmont zone of the western foothills of the central
Zagros mountains, in Sulaimaniyah province, Iraq.
The plain is fertile and, in more recent periods, has
been known for its agricultural productivity, with
slightly to moderately alkaline soils (Sehgal 1976;
Altaweel et al. 2011). The soil type of the Shahrizor
plain has been described as a deep phased chestnut
soil type, a dark brown, friable surface soil containing
1-4% organic matter (Buringh 1960; Zakaria et al.
2013).

Present climate

The climate of northeast Iraq can be characterised
as semi-arid Mediterranean (Frenken 2009) and is
highly seasonal with cold, wet winters and hot, dry
summers. This seasonal climatic pattern is related
to the interaction of two major climate systems,
the mid latitude westerlies from the North Atlantic
and the Indian Ocean Monsoon system in the south
(Luterbacher and Xoplaki 2003; Rohling et al. 2013;
Fig. 3.1).

In the summer, climate in northeast Iraq is
influenced by the East African and Indian monsoons
and the position of the Inter-Tropical Convergence
Zone (ITCZ) as both cause subsidence of dry air
in the sub-tropical belt, which is found north of
Iraq during summer. In winter, the ITCZ is in the
southern hemisphere, allowing temperate westerly
storm tracks from the North Atlantic and Eastern
Mediterranean to dominate the region. This system
steers moist air and Mediterranean generated
cyclones eastward (Lionello et al. 2017), resulting
in wet winters (Ulbrich et al. 2012). The interaction
between the African/Indian Monsoons and the North
Atlantic/Mediterranean weather domains strongly
controls the amount of spring rainfall, which is highly
variable and is fundamental for water availability in
the region (Giorgi and Lionello 2008; Reuter et al.
2018). Understanding these dynamics and how they
may have changed in the past is therefore key to
understanding changes in water availability.

At present, the Iraqi central Zagros receives 98%
of its rainfall between October and May; 82% of it
between November and March (Flohr ef al. 2017).
Mean annual rainfall varies greatly due to the complex
topography. In the Shahrizor plain mean rainfall is
~700mm (Halabja rainfall station for the period 2002-
2012). Generally, the rainfall season starts in October,
peaks in February (~125mm) and continues until
April or May, with no rainfall during the summer
months (Zakaria et al. 2013). However, inter-annual
rainfall is highly variable, often reliant on the amount
of spring rainfall (Black et al. 2010; Reuter ef al. 2018)
which can lead to the region experiencing cycles of
wet years and drought years. Mean air temperature
in the Shahrizor ranges from 6.5°C in January to 33°C
in August (Zakaria et al. 2013).

Palaeoclimate: approaches and issues

Our understanding of palaeoclimate change during the
last deglaciation is derived from information obtained
from climate proxy archives, such as terrestrial and
marine sediment sequences and stalagmites. Due to
climate and geography of the region there is a general
scarcity of terrestrial climate archives. Palaeoclimate
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Figure 3.1. Summer and winter position of the major regimes that control the climate of the Central Zagros. Precipitation
maps were produced by KMNI (https://climexp.knmi.nl/start.cgi). Box = Central Zagros, ST] = Sub-tropical Jet, ITCZ = Inter
tropical convergence zone. Arrows indicate North Atlantic westerlies.

investigations in the Eastern Fertile Crescent (EFC)
have predominantly involved lake sediment cores.
Lake records can provide continuous, sometimes high-
resolution time series of past environmental change.
The history of paleoenvironmental investigations of
lake sediment records in the central Zagros extends
relatively far back, with pioneering interdisciplinary
work between archaeologists and geologists in the
1950s and 1960s (van Zeist and Wright 1963). Early
investigations tended to focus on pollen to reconstruct
past vegetation cover and moisture availability (van
Zeist and Bottema 1977) and key plant taxa which are
highly dependent precipitation thresholds, based on
our understanding of modern ecological analogues
where these species are found. The specific taxa
and their associated annual rainfall analogues are:
Chenopodiaceae and Artemisia (<100mm), Poaceae
(100-300mm), Pistachio (Pistacia) (300-500mm) and
deciduous oak (Quercus) (>500mm) (Rossignol-Strick
1995). The relative abundances of these different taxa
can therefore be used as a proxy for effective moisture
and temperature. However, pollen percentage data do
not take account of differential production, dispersal
and preservation between individual taxa (Roberts
et al. 2018).

Palynological investigations are crucial
in determining a clear correlation between the
archaeology and the environment, helping to detect
human signals which might not be reflected in the
archaeological record in order to better understand
human-environmental relationships. However,
detecting human impact can be difficult depending
on the nature of the landscape as pollen diagrams
may not always represent the regional vegetation
accurately due to differential production, dispersal,
and preservation processes (Roberts 2002). For

example, since pistachio is a low pollen grain
producer, this might explain its low percentages in
the pollen record. According to Roberts (2002: 1006),
if underrepresentation of pistachio is considered, then
the Early Holocene period had a denser tree cover
than what can be inferred from the pollen diagram
in the western Zagros region.

More recently, due to the availability of new
techniques, the analysis of oxygen isotopes (0'*O) of
biogenic and non-biogenic lake carbonates has become
a common method employed (Stevens et al. 2001; 2006)
and provides a “‘common currency’ for comparisons
with other types of palaeoclimate archives (Roberts
et al. 2018). The 00O values of lake carbonates are
closely related to the isotopic composition of the
lake waters in which 00 values of lake waters can
be controlled by several factors and must therefore
be assessed on a site to site basis (Leng and Marshall
2004). Standard interpretations of Southwest Asian
lake d'"O records from lake systems suggest they
are a proxy for the Precipitation-Evaporation (P:E)
balance, whereas more positive (negative) 0'*0 values
indicate shifts to drier conditions (Jones and Roberts
2008). However, it has also been argued that changes
in the seasonal distribution of rainfall could be a
significant factor in changes to d'*O values (Stevens
et al. 2001; 2006; Dean et al. 2015; 2018; Djamali et al.
2010). Other proxy data analysed from lake sediment
records from the region include plant macrofossils,
diatoms, molluscs and organic content (Wasylikowa
2005; Wasylikowa et al. 2006).

The most intensively studied record from the
central Zagros region that covers the late Pleistocene—
Holocene transition is from Lake Zeribar (van Zeist
and Bottema 1977; Stevens et al. 2001; Wasylikowa
2005; Wasylikowa et al. 2006) (35°132" N, 46°107" E),
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located at an altitude of 1300m asl in northwest Iran.
The lake has been investigated for the purposes of
palaeoclimate research since the early 1960s with
multiple cores being taken, dating back to 42,000
years BP (Stevens et al. 2001). Multi-proxy analyses
include 90O and 9d%C values of lake carbonates, as
well as pollen, diatoms and macrofossils (van Zeist
and Bottema 1977; Stevens et al. 2001; Wasylikowa
et al. 2006).

However, the sampling resolution of the Zeribar
record is low, with a data point once every 200 years
or more. This coarse temporal resolution only allows
centennial climate events identifiable at best. There
are also significant weaknesses with the radiocarbon
dates of the record themselves. Only a handful of *C
dates were measured and on bulk sediment material
in the 1960s. As a result, **C dates are affected by the
so-called ‘hard-water effect’ and age uncertainties are
certainly several hundred years or more as a result.
These chronological limitations make it difficult to
investigate human and environmental interactions
precisely. Moreover, the lake is located on the leeward
side of the Zagros mountains, which are likely to act
as a barrier to rainfall, as a result of orographic relief,
receiving half the amount of rainfall as the western
side of the Zagros (Brookes et al. 1982: 192). It is likely,
therefore, that the nature of palaeoclimate change
and conditions of the western Zagros, including
those at Bestansur, would differ from those recorded
at Zeribar. Other key lake records from the Iranian
Zagros include Lake Urmia (37°32" N, 45°05” E, 1315m
asl; Djamali et al. 2008) and Lake Mirabad (33°05" N,
47°43" E, 800m asl; Griffiths et al. 2001; Stevens et al.
2006) but again these are all located on the leeward
side of the Zagros mountains.

Though caves are abundant in the Zagros region,
only a few new speleothem (e.g. stalagmites,
stalactites, flowstones) records are available, and
were sampled in collaboration with CZAP, such
as from Gejkar Cave (35°48" N, 45°09" E, 650m asl;
Flohr et al. 2017) and Shalaii Cave (35°08" N, 45°19’
E, 739m asl; Marsh et al. 2018) located close to
Sulaimaniyah in northern Iraq, 13.5km east of Zarzi,
and c. 40km southeast of Bestansur, respectively.
However, the current published speleothem-based
climate reconstructions are discontinuous and do
not cover the late Pleistocene-Holocene transition.

Due to the uncertainties and limitations of currently
existing records from the central Zagros, other records
from wider Southwest Asia are often used to help
support the interpretation, and to characterise the
palaeoclimate and palaeoenvironmental of the central
Zagros region of Iraq. These include lake sediment
cores from Turkey (Wick et al. 2003; Jones and Roberts
2008; Dean et al. 2015) and Iran (Sharifi ef al. 2015) and
speleothems from the western Levant (Bar-Matthews
et al. 1997; Verheyden et al. 2008; Cheng et al. 2015).
However, given the evidence for the spatially highly

variable climatic conditions in Southwest Asia during
the Holocene (Clarke et al. 2016) using these records
is less than ideal. The key terrestrial palaeoclimate
records that cover the late Pleistocene-Holocene
transitions are indicated in Figure 3.2.

Palaeoclimate summary

The following discussion provides a general
overview of palaeoclimate conditions during the last
deglaciation focused primarily on stable isotope and
pollen data from Lake Zeribar. To aid interpretation
and provide a longer-term context for the climate of
the late Pleistocene and early Holocene we review
data between the end of the Last Glacial Maximum
(LGM) at around 14,000 BC and 4000 BC.

During the LGM, 'O values from lake carbonates
at Lake Zeribar are at their most positive (c. =1%o
VPDB). Pollen assemblages from Lake Zeribar
and Lake Urmia are dominated by Artemisia and
Chenopodiaceae and there is an absence of arboreal
tree pollen. This represents a steppe/semi-desert type
environment (Freitag 1977) of extreme aridity and
cold temperatures, and is also corroborated by plant
macrofossil (Wasylikowa 2005; Wasylikowa et al. 2006)
and diatom assemblages from the core (Snyder et al.
2001). Records from across Southwest Asia indicate
that these were ubiquitous conditions during the
LGM, except for small areas of refugia in the lower
Levant (Asouti and Austin 2005; Asouti et al. 2015).

Following the LGM, the Zeribar 8"0O record
displays a steady shift toward more negative values
indicating increasing moisture availability during
the late glacial period. Wetter conditions are also
indicated by the presence, albeit modest, of pistachio
in the pollen assemblage and a decrease in Artemisia.
This wetter phase broadly coincides with the Bglling—
Allerad oscillation (12,750-10,750 BC). However,
the pollen assemblage is still dominated by steppe
vegetation and no oak is present, suggesting a rather
dry and cold climate persisted. This persistence of
steppe conditions is in contrast to the situation in
the Levant where steady afforestation seems to be
occurring during the late glacial period (Asouti and
Kabukcu 2014).

This amelioration in climate was, however,
interrupted by the Younger Dryas, a late glacial
climatic reversal. Greenland ice core records date
this event as occurring between c. 10,950-9750
BC (Rasmussen et al. 2006). The Younger Dryas is
identifiable in the Zeribar isotope record as a shift
to more positive 8'®0 values (Fig. 3.3), an increase in
diatom-inferred conductivity (Snyder et al. 2001) and
plant macrofossil evidence that indicates increased
salinity and lower lake levels (Wasylikowa 2005).
The Younger Dryas is identifiable in the Zeribar core
between about 10,750 and 10,050 BC.

At the start of the Holocene (c. 9750 BC), 5180 values
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Figure 3.2. Location of key terrestrial palaeoclimate records from southwest Asia that cover the glacial-interglacial transition.

from Zeribar recover to pre-Younger Dryas levels
quickly. d'%0 data from other lake sediments from Nar,
Van and Eski Acigdl display a similar improvement
and it has been suggested that the amelioration in
climate took place in less than a century (Roberts et
al. 2018). Isotopic values from Zeribar in the early
Holocene maintain a steady trend towards more
negative values until ~6050 BC. The early and middle
Holocene witnesses a rapid increase in grass species
(Poaceae) (~50%) and some arboreal pollen, as well
as a decrease in steppe species, similarly indicating
a shift to warmer and wetter climatic conditions.
Despite the evidence of rapid and continuous climate
amelioration, expansion of oak remains limited and
slow relative to other records from Southwest Asia,
particularly the Levant and western Turkey (Baruch
and Bottema 1991). Peak oak values (~60%) are not
reached until the mid-Holocene (c. 4050 BC). The
scarcity of oak and the increased presence of the more
drought resistant Pistacia (5-15%) during the early
and middle Holocene has been used to suggest that
the EFC was relatively dry compared to other regions
during this period (van Zeist and Bottema 1977) or
at least experienced prolonged and severe summer
droughts (Djamali et al. 2011). Similar depictions of
vegetation changes are attested from Lake Urmia
and Mirabad (Griffiths et al. 2001; Djamali et al. 2008).

Discrepancies and problems

The apparent discrepancy between oak pollen
concentrations and the 8O record during the early
Holocene arguably represents the largest unsolved
problem in paleoenvironmental studies in the EFC
and has been discussed thoroughly in the literature
(Roberts 2002; Jones and Roberts 2008; Jones 2013;
Asouti and Kabukcu 2014). Early pollen studies
suggested that the low arboreal pollen quantities
were evidence of a relatively dry early Holocene
(van Zeist and Bottema 1977), whereas more negative
0'®0 values suggest wetter conditions (Roberts et al.
2008). This contrasts greatly with the situation in the
Levant where arboreal pollen levels recover rapidly
following the end of the Younger Dryas (Asouti and
Kabukcu 2014). This contradiction has been termed
the early Holocene precipitation paradox (Stevens et
al. 2006; Jones 2013).

Stevens et al. (2001) interpreted changes in 9O
values as a shift in seasonality, arguing that more
negative values indicate a higher proportion of
winter rainfall and by doing so explain the apparent
contradiction between the isotopic and pollen data.
This has been given support by other investigations
that have suggested that an intensified monsoon
system during the early Holocene would have
shifted the sub-tropical high-pressure belt further
north during spring, displacing moist mid-latitude
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westerlies and preventing them from reaching the
region (Djamali et al. 2010). Djamali et al. (2010)
argue that spring rains only began to penetrate the
region when the monsoon began to weaken during
the mid-Holocene, providing suitable conditions for
the spread of oak woodland. Macrofossil indicators
of water-level changes occurring at the same time
as the expansion of oak in the region also support
a climatic explanation for the delay of oak growth
(Wasylikowa 2005). However, Jones and Roberts
(2008) question this interpretation. They argue it
is an over-simplification to suggest the 9O levels
are solely controlled by changes in the seasonal
distribution of rainfall. They suggest that, given the
similarities between the Zeribar 5O record and the
0O records from lake sediments in Turkey, moisture
availability (P:E) is likely to be an important control
and therefore the early Holocene was moister than
Stevens et al. (2001) suggest.

Other mechanisms have been proposed to explain
the delay in oak expansion during the early Holocene
that are not climate related (Jones and Roberts
2008). Roberts (2002) suggests that anthropogenic
activity, which could include burning, woodland
clearances and, indirectly, grazing, may have
impeded the spread of deciduous woodland. This
interpretation is to some extent supported by
increases of charcoal, particularly of awn fragments
from grasses (Wasylikowa et al. 2006). However,
anthropogenic explanations struggle to explain why
humans would have had such a large impact on the
regional landscape during the early Holocene and
then why this may have suddenly ceased during
the mid-Holocene, to allow for the expansion of
oak woodland. Furthermore, there is evidence of
and many reasons for natural processes that lead
to the presence of charred particles in the sediment
cores. Other investigations have suggested that the
ecological properties of the tree species themselves
may have been responsible for the delay, due to
their rates of dispersal from their glacial refugia
(Roberts 2002), and the existence of suitable edaphic
conditions (van Zeist and Bottema 1991). Asouti
and Kabukcu (2014) suggest that oak woodland in
the central Zagros is actually itself a product of the
displacement of grasslands by grazing, cultivation
and settlement expansion rather than an indication
of wetter conditions. Therefore the existence of
oak represents an anthropogenic landscape rather
than one principally determined by palaeoclimate
and natural environnment agencies. Ultimately,
a consensus is yet to be reached on the correct
explanation for the paradox. Further palaeoclimate
investigations, perhaps utilising alternative archives
(e.g. speleothems) are needed.

One limiting factor for palaeoecological studies in
Southwest Asia is the rarity of lake bodies that extend
back to as early as the Late Glacial period (e.g. Djamali

et al. 2011). The available pollen records for this
region, as already mentioned, include Lake Zeribar,
Lake Mirabad, Lake Urmia and Lake Van. However,
some of these records suffer from dating problems,
e.g. hard water effect and low numbers of radiocarbon
dates (van Zeist and Bottema 1997; Djamali et al.
2008), as well as being low-resolution studies (van
Zeist and Bottema 1977). In order to make more
specific correlations between palaeoenvironmental
and archaeological data, both the temporal resolution
and spatial scale of the data sets need to be of high-
resolution (Walsh et al. 2017: 403). Furthermore, to
improve detection of anthropogenic indicators, the
distance between an archaeological site and the pollen
study site needs to be taken into consideration as a
greater distance between them reduces the likelihood
of finding a strong human signal.

To address these problems, limnological investi-
gations are being carried out at two study sites in
the central Zagros region; Hashilan wetland and
Lake Ganau. Hashilan wetland (34°34" N, 46°53" E)
is a 260ha freshwater wetland located at an elevation
of 1310m above sea level, 35km west of the Early
Neolithic site of Sheikh-e Abad and 35km northwest
of Kermanshah in the Zagros mountains of western
Iran. Itis fed by rainwater and two karstic springs that
originate from the Khorein mountains. Lake Ganau
(36°12" N, 44°56' E) is a small hydrogen sulphide-
rich lake located 1.35km north of the Neolithic site
of Shimshara and near the north-western bank of
the modern Dokan lake on the Rania plain, Iraq,
131km northwest of Sulaimaniyah city and consists
of several spring basins which are fed by the same
underground flow zone wells (Ali et al. 2012). Analysis
of high-resolution multi-proxy palaeoenvironmental
records with robust age-depth models will shed light
onto the widely discussed delay in oak expansion
and to what extent the nature and timing differed
from other studies in this region. These records will
allow precise correlations and comparisons with other
already existing records of this region, and further our
understanding of the role of anthropogenic activity on
past environmental changes during the late Glacial to
early Holocene. Both study sites go back as far as at
least the Late Glacial Period providing long sequence
records that will place climatic and vegetational
changes as well as the human response in the Zagros
region within the wider region and context, while
appreciating local differences across Southwest Asia.
These are of major significance as recent published
research is on sequences that only date to the Mid to
Late Holocene (Brisset ef al. 2019).

Additionally, new speleothem research is
being conducted on samples from Iraqi Kurdistan
including Shalaii Cave to help better understand
the palaeoclimate and environment of the central
Zagros, in collaboration with the University of
Reading, the University of Basel, University College
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London and other institutions. Although none of the
current available and published results cover the late
Pleistocene—early Holocene transitional period, new
speleothem studies have demonstrated their potential
to improve our understanding of past hydrological
changes in northeast Iraq. For example, Flohr et al.
(2017) were able to use a speleothem from Gejkar
Cave in Iraqi Kurdistan, collected in collaboration
with CZAP, to show increasing aridity over the last
1000 years. Following this, Marsh et al. (2018) and
Amin et al. (2019) examined two speleothems from
Shalaii Cave, revealing evidence of hydrological
change covering time periods of AD 938+42 to AD
1456+29 and 6075 BC+38 to 5027+219 years BC. The
new samples that span the late Pleistocene to early
Holocene, partly facilitated by CZAP, will add
significantly to the issues discussed in this chapter.

Conclusions

Providing an accurate palaeoclimatic and
paleoenvironmental context for the Neolithic
transition in the EFC is essential if we are to fully
comprehend human-environmental relationships and
the causal mechanism behind societal transformations.
Based on existing palaeoenvironmental evidence
from lake sediments in the central Zagros there
are clear indications of significant palaeoclimate
changes during the last deglaciation and early
Holocene. The end of the last glacial was a period
of cold temperatures and extreme aridity in which
steppe vegetation dominated the environment.
These conditions prevailed until the beginning of the
Holocene, when there was a transition to warmer and
wetter conditions, albeit slower than in other regions,
with an increase in grass and pistachio woodland and
a reduction of steppe species.

However, there are still a number of important
questions that need to be answered. Perhaps
the most notable is an explanation for the ‘early
Holocene precipitation paradox’, the discrepancy
between pollen and isotopic values from Iranian
lake records. There is extensive discussion in the
literature attempting to answer the problem, but a
consensus is yet to be reached (Roberts 2002; Jones
and Roberts 2008; Djamali et al. 2010; Schmidt et al.
2011; Roberts et al. 2018). Until this issue is resolved

we will be unable to come to a full understanding
of environmental conditions in the central Zagros
during the early Holocene. The aim therefore in this
and future research by the University of Reading
and collaborators is to collect and analyse samples
from the region close to key Neolithic sites to study
micro-climate and -environment. As part of this
project, speleothems from Iraqi Kurdistan and lake
sediments from Iraqi Kurdistan and Iran are currently
being analysed, as well as cores in the vicinity of the
Neolithic site and major spring at Bestansur (Chapter
6).

This chapter has also demonstrated the over
reliance on lake records from Iran for our current
understanding of palaeoenvironmental change in
the Iraqi Zagros. These records suffer from large
age uncertainties due to the limitations of dating
methods and scarcity of dateable material at the time
of the original analyses. Furthermore, the sampling
resolution of these records only allows for long term
trends to be identified. Finally, the location of these
records on the eastern side of the Zagros mountain
chain suggests that these lakes could be under the
influence of different local and regional climate
dynamics than those on the western side of the Zagros
because of orographic effects.

The ongoing investigation of these new multi-
proxy archives from lakes and speleothems from the
Iraqi and Iranian Zagros are key to attempt to answer
both of these problems and are being conducted in
collaboration with CZAP. Speleothems from Iraqi
Kurdistan have recently shown their ability to produce
precisely dated and highly resolved palaeoclimate
records to answer outstanding questions and fill spatial
and temporal gaps in this region (Flohr et al. 2017; Marsh
et al. 2018). A team from the University of Reading
and the University of Basel are currently attempting
to build on this work and utilise speleothems from
Iraqi Kurdistan to investigate conditions during the
early Holocene. This new lake record and speleothem
data from close to key Neolithic sites will provide
key insight into local and regional micro-climatic and
-environmental variation, which this critical review
has shown is highly variable in the Zagros and key
to understanding local and regional strategies during
the transition to more sedentary farming lifeways in
this core zone in the EFC.



4. INTENSIVE FIELD SURVEY IN
THE ZARZI REGION

Roger Matthews, Wendy Matthews, Amy Richardson and Kamal

Raeuf Aziz

Research aims and context

The CZAP team conducted a short season of intensive
field survey in January 2013, in the region of Zarzi,
the type site for the Epipalaeolithic lithic industries of
the Eastern Fertile Crescent (Wahida 1981).The cave
or rock shelter site of Zarzi is located approximately
halfway between the two Neolithic sites of Bestansur
and Shimshara (Fig. 4.1). The survey included
systematic, intensive field-walking in transects in
order to search for archaeological sites, including
isolated single finds. The emphasis of the survey was
on early prehistoric issues with the particular aim to
identify sites of Late Pleistocene and Early Holocene
date that would be approximately contemporary with
the project’s research focus on the transition from
hunter-forager to farmer-herder in the Early Neolithic
period, c. 10,000-7000 BC. The project permit issued
by the Directorates of Antiquities and Heritage in
Erbil and Sulaimaniyah allows for archaeological
survey by the CZAP team in a region 15 x 15km, with
the Chemi Tabin valley of Zarzi located in the north
of the survey region (Fig. 4.2).

We also undertook initial exploration of appropriate
cave sites, in particular with the aim to identify
potential candidates for speleothem analysis in order
to contribute new evidence for research into the
past climate of the region, including the interaction
between changes in climate and human ecology and
social interactions during the Late Pleistocene and
Early Holocene (Chapter 3).

The region of Zarzi and the Chemi Tabin valley
was chosen for intensive survey partly because of
the important discoveries made at Zarzi cave, where
an Epipalaeolithic sequence was excavated in the
1920s and 1980s (see below; Garrod 1930; Wahida

1981). Wahida argued that there were likely to be
seasonally occupied open-air sites within the vicinity
of Zarzi cave given climatic amelioration after the Late
Glacial Maximum and during the Belling—Allerod
interstadial in particular. Through intensive survey
of the environs of Zarzi we aimed to situate the
Epipalaeolithic occupation of the cave within a wider
landscape context, and to investigate the possibility
of there being archaeological sites in this valley and
its adjacent region which span the transition from the
Epipalaeolithic into the Early Neolithic.

Methodology: systematic intensive field-
walking

Archaeological surveys in Iraq have generally
focused on readily identifiable components in the
landscape such as tells, route-ways and rock-cut sites,
employing what may be called an extensive survey
methodology. There has so far been little use in Iraq
of systematic, intensive field survey techniques that
have been developed in Mediterranean archaeology
and frequently applied in landscape research projects
in countries such as Italy, Greece, Bulgaria and,
occasionally, Turkey (Matthews and Glatz 2009).
Only with the application of systematic, intensive
techniques can truly representative quantities and
types of archaeological material be recovered and
adequate emphasis given to less obvious features in
the archaeological landscape such as lithic scatters
or small rural or camp sites. It is essential to employ
a methodology appropriate to the discovery and
recording of small-scale early prehistoric sites, as
otherwise sites of this date are likely to be under-
represented and may lie buried below alluvium or
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Figure 4.1. Location of Zarzi in relation to Bestansur and Shimshara.

colluvium. The potential for intensive field survey
in the region, however, has been highlighted by
the results from Palaeolithic-focused survey along
the Tigris valley north of Mosul, for example,
which detected no fewer than 22 small-scale Lower
Palaeolithic sites in an area of 15km? including
spreads of hand-axes and chopping tools (Inizan
1985; Mazurowski 1987). A similarly intensive foot
survey in western Kermanshah province in Iran,
close to the border of Iraq, identified large numbers
of Upper Palaeolithic and Epipalaeolithic sites, the
latter with lithics in the Zarzian tradition (Biglari and
Shidrang 2016).

During the January 2013 Zarzi survey season, a
total of ten transects, each 2.5km long, was walked
in three major zones, with a consistent team of six
members walking at 20m intervals, thus covering
a breadth of 100m (Figs 4.3-4.5). Survey zones
and transects within the zones were not randomly

chosen but were selected on the basis of a range of
factors, including type of landscape, nature of local
resources, and proximity to known archaeological
sites. We carried out the survey in winter as the
ground vegetation cover is low at this time of year
and thus visibility of artefacts and cultural debris on
the ground is high. Weather conditions, however,
were mixed and on occasion stormy, but there was
no snow cover and we were able to walk transects
for three full days and to conduct cave survey for
two further days. We will conduct further periods
of survey in the Zarzi region in future seasons in
accordance with the CZAP permit, to build on the
important sites discovered here.

The location of the three survey zones is indicated
on the map, Figure 4.2. Within these zones ten
transects were walked (Zone A: Transects 1-6; Zone
B: Transects 7-9; Zone C: Transect 10). The priority
was to survey along the major river valleys of the
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Figure 4.2. 15 x 15km extent of CZAP Zarzi survey region, showing location of intensive survey zones and visited caves.

Figure 4.3. Intensive field-walking in Zone A, below Qizkapan Iron Age rock-cut site (top left).
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Figure 4.4. Intensive field-walking in Zone B.

Figure 4.5. Intensive field-walking in Zone C.



4. Intensive Field Survey in the Zarzi Region 47

Table 4.1. Archaeological sites investigated during the Zarzi survey.

Zone/Transect  Site Name Material Dating

A ZS1 Zarzi cave Lithics Epipalaeolithic (‘Zarzian’)

A ZS2 Zarzi slopes Lithics Epipalaeolithic (‘Zarzian”)

Al3 ZS3 None Lithics Epipalaeolithic (‘Zarzian’)

A/l ZS4 Holina Lithics ?

C/10 ZS5 None Hand-axe  Lower Palaeolithic (‘Barda Balkan’)
C/10 ZS6 None Lithics, pottery Chalcolithic/Early Bronze Age

region, walking on the terraces parallel with the river
courses, as these are prime locations for sites close
to water sources and above the flood zone. In total,
six archaeological sites were located and investigated
during the survey, as summarised in Table 4.1. Each
site was assigned a site code and details of the location
and extent recorded. The identified sites are discussed
below within their chronological contexts. Given
the low quantities of cultural materials encountered
on these sites, we collected 100% of finds from the
surface of all detected sites. All finds from the survey
are stored in the dedicated CZAP store within
Sulaimaniyah Directorate of Antiquities.

Results

A Lower Palaeolithic find

In the context of Palaeolithic research, one of the most
significant sites is the bifacial Acheulian hand-axe
find at ZS5 in Zone C, Transect 10 (Figs 4.6-4.7), at a
location 725m above sea level on an eroded terrace of a
small stream near its confluence with the Chemi Tabin
(Figs 4.8-4.9). The site appears to consist of a single
hand-axe, perhaps discarded after use or re-deposited
from elsewhere by natural agencies. We could not find
any associated lithic material in the vicinity. The hand-
axe has excellent parallels with material excavated at
the Lower-Middle Palaeolithic site of Barda Balka
(Wright and Howe 1951; Braidwood and Howe 1960;
Howe 2014: pls 9-11), located only 25km to the south-
southwest at an altitude of 740m above sea level, as
well as dispersed artefact scatters in the region of
Barda Balka and Jarmo (Braidwood and Howe 1960:
62). While difficult to date precisely, Rowan’s recent
reassessment of Howe’s original dating estimation
suggests that Barda Balka, and therefore the hand-
axe from ZS5, must be dated to ¢. 250,000 BP or
earlier and that upland sites such as Barda Balka,
Shanidar and Hazar Merd represent summer camps
for seasonally mobile hunter-gatherers during the
Lower and Middle Palaeolithic (Rowan 2014: ix—xi).
Archaeological surveys in the Iranian high Zagros to
the southeast and east have recovered evidence for a
significant Lower Palaeolithic presence, although no
sites of this date have been excavated (Biglari and

Shidrang 2006; Conard et al. 2013; Heydari-Guran
2014).

Faunal remains from Barda Balka (Fraser 1953;
Howe 2014: 22) give a unique insight into the
ecology of the lower Zagros region during this
far-distant time, with evidence for Indian elephant,
rhinoceros, large cattle, sheep or goat and, most
commonly, a type of equid which may be onager. It
is likely that many of these species were hunted or
scavenged at these small, dispersed sites by hominin
groups, who we cannot identify to species due to
the absence of physical anthropological remains.
Intriguingly, edible land snails, Helix salomonica,
also occur amongst the Barda Balka deposits but
it is not clear whether they were used as a food
resource at that date. The solo find of an Acheulian
hand-axe at site ZS5 adds important knowledge to
our sparse understanding of the distribution and
extent of Lower Palaeolithic activity in this region
of Southwest Asia.

The Epipalaeolithic of the region and Zarzi
cave

We located a highly significant Epipalaeolithic site
at ZS3 in Zone A, Transect 3. ZS3 is a flat open site
located on a spur overlooking the Chemi Tabin river
and situated within line of sight of Zarzi cave, across
the river exactly 1km to the northeast (Fig. 4.10). Site
ZS3 consists of a dispersed scatter of chipped stone
materials over an area of c. 50 x 50m (Fig. 4.11), as well
as alarge boulder of limestone with three cup hollows
(Fig. 4.12) and a small number of ground-stone
implements (Fig. 4.13). The chipped stone material
compares well with Epipalaeolithic assemblages
excavated at Zarzi cave, including small blades and
burin facets (Wahida 1981; 1999). The distinctive cup-
holed limestone boulder has good parallels at Late
Pleistocene Natufian sites in the WFC (Terradas et
al. 2013: 56-57), where they are associated with an
intensification of food production involving grinding
and pounding of grass seeds and nuts such as acorns
using hand-held pestles (Nadel et al. 2009). Similarly,
at ninth millennium BC Pinarbasi in central Anatolia,
limestone bedrock mortars may have been used for
pounding of almond and terebinth nuts, common in
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Figure 4.6. Lower Palaeolithic hand-axe at site ZS5. Scale: 25cm.

Figure 4.7. Lower Palaeolithic hand-axe from site ZS5. Scale: 10cm.
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Figure 4.8. Terrace location of site ZS5, looking northeast.

the archaeobotanical evidence from the site (Baird
2012: 195).

The presence of the cup-hollow boulder at site
7S3 indicates that significant time and energy were
invested by the Epipalaeolithic community at the site,
firstly in hollowing out the 10-12cm-deep holes in
the boulder surface and secondly in repeated use of
the boulder over a lengthy period of time, probably
for processing of plants or nuts and/or pigments
such as ochre as identified at other sites of this
period (Nadel et al. 2009). This investment in turn
suggests a long-term, if episodic, attachment to place
shaped by seasonal availability of valued resources.
If associated with acorn or almond processing, the
cup-holed boulder fits with evidence for an increase
in oak and almond trees in the region during the last
centuries of the Late Pleistocene, as attested at Zarzi
and Palegawra caves.

We interpret site ZS3 as a small open-air site of
hunter-foragers. We will excavate this site in the next
phase of the project in order to establish whether there
are traces of architecture, and to investigate the nature
and duration of activities on this advantageous knoll
overlooking the Chemi Tabin river below. Open-air
sites of this period are extremely difficult to locate,
being small, low and with dispersed surface remains,
and they can only be detected using intensive survey

methods. Site ZS3 is the first open-air (non-cave or
rock shelter) Epipalaeolithic site identified in this
region since Braidwood’s 1951 discovery of the sites
of Turkaka and Kowri Khan on the Chemchemal
Plain 25km south-southwest of Zarzi (Braidwood
and Howe 1960, 55-57; Wahida 1999: 187-188). The
discovery of site ZS3 allows us to contextualise the
earlier excavations at the famous site of Zarzi cave.

Zarzi cave is located at 760m above sea level
within a grand natural amphitheatre created by
erosion of the rock massif to the north and west of
the site (Figs 4.14—4.15). The cave is modest in size,
2.25m high, 7m deep and 10m wide at its mouth,
commanding a panoramic view southwards across
the fertile valley below (Fig. 4.16). Zarzi was excavated
by Dorothy Garrod in 1928 (Garrod 1930) and by
Ghanim Wahida in 1971 (Wahida 1981; 1999). The
chipped stone assemblage from the cave defines
a distinctive Epipalaeolithic tradition, named as
the Zarzian after Garrod’s initial excavations, and
characterised by small blade-based tools including
notched and denticulated blades, scrapers and burins.
Geometric microliths are mainly found in the upper
levels and the industry is almost entirely chert based
with only two fragments of obsidian, both from the
Nemrut Dag source in eastern Anatolia (Renfrew et
al. 1966: 42; Barge et al. 2018; Frahm and Tryon 2018).
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Figure 4.9. Zarzi survey, Zone C, Transect 10.

There are no radiocarbon dates but the stone tool
typology places the site between 14,000 and 11,000
BC, with evidence for a long duration of episodic use
of the cave. During our survey we noted a dispersed
distribution of Zarzian lithics on the slopes directly
below the cave mouth (Fig. 4.17), possibly washed
down from the excavation spoil heaps, which we
designated as site ZS2.

The evidence for human presence in the central
Zagros region from c. 14,000 BC provided by
excavations at cave sites, including Zarzi, brings to
an end a 10,000-year hiatus in evidence for any human
activity in Iraqi Kurdistan. Between the end of the

Upper Palaeolithic, as dated at Shanidar level C to c.
25,000 BC (Solecki and Solecki 1983), and the earliest
dated Epipalaeolithic evidence from the cave sites of
Zarzi, Palegawra and Shanidar level B2, at c. 15,000
BC, there are as yet no detected cave or open-air sites
at all (Matthews 2000: 24-29). The apparent absence
of significant, or any, human presence in this elevated
region for the millennia between 25,000 and 15,000
BC can be associated with the onset and peak of the
Wiirm Pleniglacial, characterised in this region by
extreme dryness, coldness and a lowering of the snow
line, as supported by analysis of the pollen record
from Lake Zeribar (Bottema and van Zeist 1981).
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Figure 4.10. The Epipalaeolithic site of ZS3 in the foreground. Arrow indicates Zarzi cave.

Figure 4.11. Chipped stone artefacts from site ZS3. Scale: 10cm.
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Figure 4.12. Boulder with cupholes from site ZS3. Scale: 25cm.

Figure 4.13. Ground-stone polisher or rubber from site ZS3. Scale: 10cm.



4. Intensive Field Survey in the Zarzi Region

Figure 4.14. Location of Zarzi cave within a natural amphitheatre, looking northeast. Arrow indicates Zarzi cave.

Figure 4.15. Zarzi cave, centre, looking north.
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Figure 4.16. View from mouth of Zarzi cave, looking southwest. Arrow indicates location of site ZS3, on opposite bank of

Chemi Tabin stream.

Figure 4.17. Chipped stone items from Zarzi slopes, site ZS2.

Initially, the Epipalaeolithic environment of Zarzi
appears to have been steppic and dry, with oak,
pine, lilac and almond trees attested only in the
latest levels of occupation towards the end of the
Pleistocene (Wahida 1999: 194). At about the same time,
environmental evidence from the nearby cave site of

Palegawra, dated to c. 12,500 BC, indicates spread of
oak, tamarisk, poplar and conifers (Braidwood and
Howe 1960: 59). The valley below Zarzi cave, with its
perennial fresh water resources, would have been a
major factor in attracting seasonally migrating herds
of animals such as gazelle, commonly attested in the
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Figure 4.18. Retouched obsidian tool from Transect 9, Zone
A. Scale: 5em.

faunal remains from the cave (Bate 1930), and onager
as attested at Palegawra (Turnbull and Reed 1974).
The river would have provided a good supply of fish,
also well-attested in the Zarzi deposits (Wahida 1999:
190). Edible land snails, Helix salomonica, occur in
large quantities in the upper levels of Zarzi (Wahida
1999: 194) and Palegawra (Braidwood and Howe
1960: 59), arguably the start of a long local tradition
of consumption of this seasonally available food
resource (Chapter 17).

Wahida (1981: 31; 1999: 207) argued that cave
sites of the region, such as Zarzi, Palegawra and
Shanidar, should be viewed as only one component
of multi-sited habitation of an extensive landscape,
whereby hunter-foragers made use of food and
other resources according to seasonal availability
and to long-standing cultural traditions. Within
this model, he argued that there should be open-
air sites contemporary with the cave occupations,
and that they would only be located through
programmes of intensive field survey. Prior to our
survey, the only known Epipalaeolithic open-air sites
in Iraqi Kurdistan were Turkaka and Kowri Khan
on the Chemchemal plain, which Braidwood and
Howe (1960: 55-57) theorised as possible habitation
components in a seasonally structured way of living
using both caves and open-air sites. More recent
regional survey in northwestern Sulaimaniyah
province (Van Ess and Luciani 2015) focused on
known mounded sites and did not locate occupation
earlier than Late Neolithic, as is also the case with
the Shahrizor Survey Project (Altaweel et al. 2012:
20). The new evidence from site ZS3 provisionally
confirms the hypothesis of Braidwood and Howe
and Wahida that Epipalaeolithic groups of this
region moved between cave and open-air sites
perhaps in seasonal or longer-term patterns of
mobility, maximising their opportunities for hunting
and gathering of a wide range of plant and animal

resources. Pending excavation, site ZS3 may be
comparable to the Late Epipalaeolithic open-air
occupation at Zawi Chemi Shanidar, at a similar
altitude on the banks of the Greater Zab, at 425m
above sea level, where boulder mortars were also
found (Solecki 1981).

Other than sites ZS5 and ZS3, finds from the
intensive survey transects included small quantities
of isolated finds of sherds, ground-stone, chert and
obsidian artefacts, including a single retouched
obsidian blade in Transect 9 of Zone A, which could
have served as a barb on an arrow fired at moving
prey in this upland landscape, possibly during the
Neolithic period (Fig. 4.18). Impact damage along the
retouched edge suggests that this arrow hit its target
(or a nearby solid object). The small mounded site of
756 in transect C/10 (Fig. 4.9) yielded a small scatter
of lithics and sherds of Chalcolithic and Early Bronze
Age date, while on the mound at Holina, site Z54 in
transect A/1, a single piece of worked obsidian was
found. Portable x-ray fluorescence analysis of the
Holina obsidian confirms the material’s origin as the
east Anatolian Nemrut Dag source.

We did not locate sites of definite Neolithic date
during the survey and, although we sampled only
three small sub-regions of the survey area (Fig. 4.2),
taken in conjunction with earlier survey work in the
area, in particular the Van Ess-Luciani 2011-13 survey
(Van Ess and Luciani 2015), we can at least state that
the Epipalaeolithic and Early Neolithic occupation
of this region of Sulaimaniyah province is sparse, at
most. At present, we know of no sites in this region
that fall within the period c. 11,000 to 6000 BC, but
much further work remains to be carried out.

Cave survey

Initial visits were made to two major caves of the
region (Fig. 4.2), within an ongoing programme
of palaeoclimate research through analysis of
speleothems (Chapter 3). To the east of the survey
region, Gejkar cave (Fig. 4.19) was visited and a
speleothem sample collected for analysis (Chapters
3, 24; Flohr et al. 2017). In the west of the survey
region, Sahra cave (Fig. 4.20) was visited and was
found not to contain suitable material for sampling.
Other caves in the region will be visited in future
field activities along with further intensive survey
in this key region for integrated palaeoclimatic,
geomorphological and archaeological investigations,
including targeted excavation, to investigate further
the important early prehistory of this region.
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Figure 4.19. Entrance to Gejkar cave.

Figure 4.20. Approach to Sahra cave.



5. FLUXGATE GRADIOMETRY
SURVEY AT BESTANSUR

David Thornley

Introduction: aims and approaches

A geophysical survey at Bestansur was undertaken to
investigate the possible presence of sub-surface traces
of structures, features and alignments, in particular
in the fields surrounding the mound at Bestansur.
We hoped to detect traces of possible Neolithic
buildings and features, as well as wall alignments
that might relate to the spreads of Iron Age and later
pottery recovered from the ploughed fields around
the mound.

A Bartington Grad 601-2 dual fluxgate gradiometer
was used for the survey, conducted by David Thornley
and William Owen over six days in August-September
2012 (Fig. 5.1). Fluxgate gradiometry was used to
record magnetic anomalies associated with both
natural and human-made features beneath the

ground surface. The depth of investigation for the
Bartington gradiometer is generally considered to be
up to 1.5m. The surface of the mound itself was not
surveyed due to the depth of deposits and extensive
modern activity.

Features such as mudbrick walls, pits, ditches,
fire installations and materials such as ceramics and
metals all have magnetic fields of different strengths
which create distortions in the earth’s magnetic field
just above the surface of the ground. The magnitude
of these distortions can be measured using the
gradiometer and are seen as a contrast in magnetic
signature between the feature or material and its
surrounding matrix. Stone or limestone walls may
also be recognised as they often have a magnetic
signature that is less than the surrounding matrix.

Figure 5.1. Fluxgate gradiometry survey over the area southeast of the mound.
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Figure 5.2. Results of the fluxgate gradiometer survey with site elevations and location of trenches.

Areas of burning caused by lighting of fires or fire
installations can also have an enhanced magnetic
signature (Schmidt 2007).

Methodology

The grid system

The gradiometry was carried out using a system of 30
x 30m grids and partial grids. The whole area to be
surveyed was laid out by triangulating the position of
the grid corners using tapes and marking these with
pegs, which were surveyed in by Ahmed Rasheed
Raheem, an expert surveyor from Sulaimaniyah.
This enabled us to position the results of the fluxgate
gradiometry survey on to a map of the site, in order
to target areas for future excavation.

Survey method, data collection and processing

First the instrument was adjusted to give a reading
of OnT at a fixed location to the northwest of the
survey area, where very low readings of magnetic
signature were encountered. The data was collected
in zig-zag fashion, starting in the northeast corner of
each grid. The first traverse was made by walking in
a southerly direction then turning at the end of the
traverse and walking in a northerly direction and so
on. The traverse intervals were 0.5m with the sample

intervals along each traverse being 0.25m. Yellow
plastic washing lines, fixed at each end with a tent
peg, were used as a guide to ensure that each traverse
was walked in a straight line. These were moved for
each traverse. The post processing techniques used
were destagger, zero mean traverse, interpolation
and low pass filter.

Summary of results

A grey-scale image of the full fluxgate gradiometry
survey, in the range -5nt white to +5nt black, is shown
in Figure 5.2, overlain onto a map of the site from
total station survey.

One aim in this geophysical survey was to
detect mudbrick or pisé walls of Neolithic building
structures, fire installations and any pits or refuse
and midden areas that may be associated with past
human activity. Many large almost circular areas of
high magnetic response were detected mainly to the
east, southeast and south of the mound (Fig. 5.2).
They range in size between 10m and 25m and in some
areas they overlap, which may represent enclosures
or animal pen areas.

The survey also revealed a large rectilinear
building that occupies an area of approximately
50 x 60m, located to the southeast of the mound
and associated with ceramics datable to the first
millennium BC. Trench 14, measuring 10 x 10m and
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Figure 5.3. Fluxgate gradiometry of the settlement to the southwest of the mound, with interpretation.

located 32m southeast of the mound, was excavated
by Lisa Cooper during 2013 in order to investigate
this structure and to establish its dating to the Neo-
Assyrian period (Cooper et al. 2017). Also revealed
in the geophysics were rectilinear buildings to
the southwest of the mound occupying an area of
approximately 50 x 80m, partly bound by wall or ditch
enclosures (Fig. 5.2). In some places these buildings
appear to be separated by tracks or streets. As yet
this area is undated.

Where the survey was conducted near the base
of the mound, there was a continuous strip of low
magnetic signature that may be associated with the
foundation of a boundary wall or drainage ditch.
Fluxgate gradiometry also detected plough lines
spaced approximately 1m apart as visible in Figure
5.2. As the fluxgate gradiometry has revealed a
complex set of data, the evidence and interpretations
are analysed separately for five distinctive areas.

Interpretation

Plough lines

In the field to the west of the mound faint plough
lines 1m apart were noted, orientated in a north-south
direction. These show up weakly on the gradiometry
survey. In the field to the south and east of the mound,
however, the plough marks are more clearly visible

as a series of closely spaced lines, Im apart. Here
they are orientated in an east-west direction, giving
readings of +1 to -1 nT.

Settlement to the southwest of the mound with
wall or ditch enclosures

A series of buildings was detected by fluxgate
gradiometry survey to the southwest of the mound
occupying an area of approximately 50 x 80m (Fig.
5.3). There are many dark areas of positive magnetic
signature, in the range +20nT to +50nT, which could
be interpreted as the floors of buildings. Many of
these, but not all, are surrounded by lighter areas
of negative magnetic signature in the range -8 to
-12nT, which are possibly stone walls or foundations,
shown in pink in the interpretation. One structure
was investigated and confirmed the presence of stone
walls (Trench 11, Chapter 9). Dark areas of positive
magnetic signature that are not surrounded by an
area of negative magnetic signature could perhaps
be associated with pits or middens containing burnt
materials.

The magnetic appearance of the buildings is very
regular and similar to a set of military barracks, for
example, seen in a Roman fort (Schmidt 2007: fig. 5).
At Bestansur these are most likely to be buildings of
a Neo-Assyrian period or later settlement.

There appear to be two tracks that lead into
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Figure 5.4. Fluxgate gradiometry, with interpretation, of the large rectilinear building to the southeast of the mound, in area

later excavated as Trench 14 (Cooper et al. 2018).

the settlement from the west, outlined in black in
the interpretation figure (Fig. 5.3). Areas of very
high positive magnetic signature associated with
an adjacent area of very high negative magnetic
signature would normally be indicative of metal
objects, here shown in blue. In the southeast corner
there are indications of linear walls or enclosures,
outlined in yellow.

A building to the southeast of the mound

Alarge almost rectilinear building complex occupying
an area of approximately 50 x 60m was detected to the
southeast of the mound (Fig. 5.4). The complex has a
clear courtyard within its interior. The darker areas,
shown in red in the interpretation, give readings in
the range +20nT to +50nT. The main entrance appears
to look out in a north-westerly direction towards the
mound. The magnetic signature gets steadily weaker
towards the southeast but the outline of the building

is clearly visible. Excavation of this structure in Trench
14, marked in yellow in Figure 5.4, confirmed the
interpretation from surface ceramics that this building
dates to the Neo-Assyrian period and was destroyed
by fire in the seventh century BC, probably during
the Median assault on Assyria in 614-612 BC (Cooper
et al. 2017).

In the interpretation of the settlement to the
southwest of the mound, Figure 5.3, the areas of
negative magnetic signature that surround the
floors of buildings are shown in pink. However, for
interpretation of this southwestern area they have
been left as white in Figure 5.4, as it is easier for
the eye to see the complexity of this building in this
greyscale image.

Comparison of the excavated walls and features
in Trench 14 with the magnetic signatures (Fig. 5.5),
suggests that the darker areas, highlighted in red in
Figure 5.4, represent not the walls of the building
but areas of intensive burning perhaps during the
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Figure 5.5. Juxtaposition of excavated walls in Trench 14 (left) with results (centre) and interpretation (right) of geophysical prospection.

building’s destruction by fire. This is clearly indicated
in Figure 5.5 (bottom left) where the excavated walls
are indicated in solid green, an area of burnt collapsed
pottery in pink and the interior of a room in blue.

There appear to be substantial roughly circular
areas of high positive magnetic signature to the north
of the building, visible in Figure 5.4, which may
represent enclosures or animal pen areas, as they are
very large at 10-25m in diameter. There is a possibility
that circular anomalies with a diameter closer to 10m
may represent Neolithic circular buildings, similar to
those at Asiab in highland Iran (Darabi et al. 2018),
an interpretation to be investigated through future
excavation.

The area immediately to the south of the
mound

Near the base of the mound there is a continuous
strip of low magnetic signature in the range between
-6nT to —12nT, indicated in yellow (Fig. 5.6). This
gently curving feature, which follows very closely the
base of the mound, may perhaps be the foundation
of a boundary wall or drainage ditch which could
be relatively recent. Geophysical prospection of the
Neolithic and multi-period site of Qalat Said Ahmadan
on the Peshdar Plain, to the northeast of Shimshara,
has detected similar traces of circumvallation of the
mound by at least one major stone wall (Tsuneki et
al. 2015: 41, figs 10.1-10.2).

There is one building similar to that detected in the
settlement to the southwest of the mound, with the
foundation walls shown in pink in the interpretation
figure. Once again there appear to be large-scale
broadly circular areas of high positive magnetic
signature to the east of this building, which may
represent oval ditched structures of an as yet unclear
date or nature.

Area to the east of the mound

To the east of the mound there are many obscure
circular areas of high positive magnetic signature,
some of which appear to overlap (Fig. 5.7). Again,
near the base of the mound there is a continuous
strip of low magnetic signature in the range between
—-6nT to —12nT, in yellow in Figure 5.7, probably
from the same circumvallation or drainage ditch as
illustrated in Figure 5.6. The magnetic signatures
show little evidence for the Early Neolithic buildings
subsequently identified in this area (Trench 10,
Chapter 9).

Area to the west of the mound

To the west of the mound and situated immediately
north of the possible settlement, there is a circular
feature of approximately 10m diameter (Fig. 5.8).
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Figure 5.6. Area immediately to the south of the mound, with interpretation.

Figure 5.7. Area to the east of the mound, with interpretation.

Within the circular feature, outlined in green, there
are regions of high magnetic signature of up to
+80nT, which are all enclosed by a halo of negative
magnetic signature of —20nT. It is highly likely that
this is an area in which burning took place, and it is
probable that this was the location of a kiln, perhaps
for pottery production.

There are at least four long slightly curving lines,

outlined in yellow, of negative magnetic signature
-5nT, that appear to converge on this area. Several long
linear lines of high magnetic signature +5nT are also
shown in orange. These features may be associated
with walls or ditches, or even with water courses.
No clear building plans of Neolithic date
were detected by the geophysical survey, due
to the overburden of colluvium and later period
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Figure 5.8. Area to the west of the mound, with interpretation.

architecture or cobble and ceramic-rich horizons
(Chapter 9). Excavations have revealed that all of
the mudbrick architecture from the Neolithic is
rectilinear and aligned northwest to southeast. No
clear features with this alignment have been detected
by geophysical survey in the areas close to the
edges of the mound and in the vicinity of excavated
trenches which have revealed Neolithic architecture
(Fig. 5.2; Chapter 9).

Conclusions and possible future
directions

The results of the fluxgate gradiometry survey have
been extremely informative in revealing a large well
laid-out building to the southeast of the mound
and a settlement of several small buildings to the
southwest of the mound, which excavations have
shown in Trench 14 are of first millennium BC date,
of the Neo-Assyrian period. At the base of the mound
there appears to be a continuous strip of low magnetic
signature that indicates the presence of a possible

foundation wall or drainage ditch that surrounds
the mound.

To the south and the west of the mound there are
several substantial, roughly circular areas of high
positive magnetic signature which may be associated
with enclosures or animal pen areas, as they are very
large at 10-25m in diameter. These features, which
may be early in date, do not appear to be present to
the east of the mound nor in the area occupied by the
large rectilinear building to the southeast.

Long linear strips of positive magnetic signature
and slightly curving strips of negative magnetic
signature are seen almost exclusively to the west of the
mound and these may be foundation walls or ditches
or perhaps features associated with water courses.
The circular feature immediately to the west of the
mound is associated with an area of burning and may
be the site of a pottery kiln. The survey has highlighted
many extremely interesting sub-surface features
but the interpretations given throughout this report
can only be substantiated through archaeological
excavation, as discussed above.
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Introduction: aims and objectives

The aim of this research was to conduct pilot invest-
igations into the geoarchaeological context of the
mound at Bestansur, in order to:

e investigate the horizontal extent and vertical
depth of the Neolithic occupation deposits buried
under plough-soil around the visible mound;

e characterise the sedimentary sequences to evaluate
the diversity of sediment sources, deposition,
post-depositional alterations and preservation
conditions;

e recover evidence for the ancient environmental
and vegetation regimes in the immediate
surroundings of Bestansur.

The site of Bestansur takes the form of a substantial,
sharply defined mound rising 7.5-8.0m above the
level of the surrounding plain. The eastern edge
of the mound is c. 100m west of a small perennial
stream and the surface of the plain slopes down
gently from a level of c. 560.48m asl to the west of
the mound to ¢. 556.73m asl close to the stream. The
stream is entrenched below this level and the alluvial
surface adjacent to the stream is between c. 544m asl
and 548m asl. The surface of the plain is currently
used for agricultural land under arable cultivation.
In spring 2015 large-scale excavation of the topsoil in
the fields to the north of Bestansur was conducted by
a fish-farming enterprise to create artificial ponds.

Methodology

Coring

In spring 2014, ten geoarchaeological boreholes were

put down, of which nine formed an approximate
transect across and around the southern slopes of the
mound from BHS8 to the west of the mound to BH10
cored through the alluvial surface close to the stream
to the east of the mound (Fig. 6.1). Borehole BH5 was
put down within Trench 12/13 on the northern edge
of the mound. The boreholes were all carried out by
hand auger (Fig. 6.2). In the sediments around the
mound, gouge and screw augers were used. In the
alluvial sediments adjacent to the stream, a Dutch
auger (BH10) and a Russian corer (BH11) were
used. Augering terminated where it was impossible
to advance the auger further by hand, but it is not
known whether the auger was obstructed by bedrock
or by coarser sediments.

Monolith and micromorphology samples

Four overlapping 0.5m monolith samples (SA1946,
SA1947, SA1948, SA2269) were taken from excavated
settlement deposits in the southern section of the
sounding at the base of Trench 10 on the eastern
edge of the mound to provide an important base-
line of known sediment characteristics to inform
interpretation of sediments recovered from coring
(Fig. 6.3). In addition, two micromorphology
samples were analysed to characterise occupation
and sediment-rich deposits from the same sequence
as the monoliths, SA1283 and SA2302 and one from
natural sediments at the base of Trench 4, SA447
(Chapter 12).
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Figure 6.2. Coring by hand between the mound of Bestansur and the local stream.

Sediment descriptions

All the samples were returned to the laboratories at
the University of Reading for detailed description,
sub-sampling and assessment in 2014. Further
assessment of the cores in 2019 identified additional
units. Due to fragmentation and compression of the
cores, the boreholes are represented with approximate
depths and illustrated with sediment descriptions
(Figs 6.10-6.15). Monolith samples were not looked
at during the 2019 re-assessment due to degradation
of the samples.

The lithostratigraphy was described using
standard procedures for recording unconsolidated
and organic sediments, noting colour (Munsell
values), textural composition and sorting (gravel,
sand, silt, clay), structure (compact, blocky, crumby),
organic matter (peat, detrital wood/plant remains),
charcoal, archaeological remains (burnt clay, flint
debitage, bone) and unit boundaries (sharp, diffuse).

Sedimentary and microfossil analyses

Following detailed examination and description of
the samples, three boreholes (BH2, BH9 and BH11)
were selected for sub-sampling to determine particle
size distribution, and organic matter and calcium
carbonate content, and to assess the preservation in

the sediments of pollen, non-pollen palynomorphs,
phytoliths, diatoms and microcharcoal. The processing
of these samples followed standard techniques
(Bengtsson and Enell 1986; Battarbee et al. 2001;
Branch et al. 2005) and the microfossils were identified
using type collections, keys and photographs (Moore
et al. 1991; Reille 1992; van Hoeve and Hendrikse
1998; van Geel et al. 2003; Doveri 2004; van Geel and
Aptroot 2006). The boreholes selected for detailed
examination sample the alluvial sediments adjacent
to the stream (BH11) and the two deepest sequences
(2.60m) from the surface of the plain surrounding the
mound (BH2 and BH9).

Spot sub-samples from micromorphology block
samples collected prior to impregnation and bulk
samples from natural deposits at the base of Trench 4
were subject to particle size, pH, and XRD analyses as
part of a wider study to characterise the geochemistry,
mineralogy and properties of sediments, architectural
materials and occupation deposits at the site in order
to evaluate the diversity of sources, deposition,
post-depositional alterations and preservation
conditions (Chapter 12). Portable XRF analysis was
conducted on impregnated resin-slices that mirror
the micromorphology thin-sections to characterise the
elemental composition of sediments and occupation
deposits (Chapter 13).
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Figure 6.3. Overlapping monolith samples from Trench 10
sounding. Looking south, scales = 50cm and 25cm.

Results of the sedimentary sequence
analysis

In evaluating the core samples, it is important to note
that the depth to which the boreholes penetrated
was variable due to the hardness of the clay-rich
sediments. The borehole depths varied from 0.50m
to 2.60m (Fig. 6.4).

The sediments preserved in the core samples from
boreholes put down from the surface of the plain

surrounding the mound were seen to be relatively
uniform in the field, displaying only minor visible
variations either between or within samples (Tables
6.1-6.11; Figs 6.4-6.5). The sediments are calcareous
and fine-grained, silt-rich with subsidiary sand
and clay and scattered and localised small clasts of
limestone. Sediment colour is brown or yellowish
brown, ranging to dark grey to very dark grey for the
spring sediment (Tables 6.1-6.11). It was possible in the
laboratory, however, to recognise stratigraphic units
within the sediment based on variations of colour and
texture and/or the amount of anthropogenic material
present. Individual units ranged in thickness from less
than 0.0lm up to 0.80m with an average thickness
of ¢. 0.25m. The presence of common and/or varied
material of anthropogenic origin (mainly baked clay
and charcoal with occasional pieces of chipped stone
debitage) was often associated with slightly darker
sediment colour, and units with these characteristics
were recorded as ‘occupation layers’.

The cores recovered from boreholes put down in
the alluvial sediments adjacent to the stream (BH10
and BH11) were distinguished mainly in terms of
colour — dark to very dark grey (7.5YR 4/1 to 10YR
3/1 and 7.5YR 3/1) — and by the complete absence of
visible anthropogenic material.

From the selected deep sequences through the
plain around the mound, in borehole BH2, six
‘occupation layers’ were identified, with the thickest
deposit measuring 0.50m, and in borehole BHY,
eleven ‘occupation layers” were identified in the re-
assessment (Fig. 6.15).

Insights into the stratigraphic sequences in and
around the mound and the immediate environs were
established by combining the data from these cores
and the excavated trenches (Fig. 6.6). These indicate
that natural deposits occur at a depth of 1m below the
surface (559.57m asl) in Trench 4 to the south-west of
the mound, and at a depth of 1.82m (559.85m asl) in
Trench 5 to the west of the mound. According to the
re-assessment, natural deposits were also reached in
BH4, to the east of the mound, at a depth of 1.25m
(555.72m asl).

To the south of the mound, Neolithic sediments
were encountered 0.20m below the surface, measuring
>0.04m thick in Trench 9, and 0.50m below surface
measuring >0.02m thick in Trench 8. The deposit
overlying the Neolithic is c. 0.20-2m thick off the
mound. Iron Age and later deposits occur at depths
of >0.35m. Topsoil is c. 0.25m deep to the south
of the mound. This corresponds with the results
from BH9, which demonstrated 0.22m of topsoil,
which overlay a continuous stratigraphic sequence
of occupation deposits. The data obtained from
BHY further complemented the results of Trench
9, showing that to the south of the trench, there is
>2.20m of Neolithic deposits exhibiting a range of
sedimentary layers (Table 6.8; Fig. 6.15).
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Figure 6.5. Borehole logs of BH5, BH9 and BH11 at Bestansur (distances between sequences are not to scale).

To the east, anthropogenic deposits were
encountered as far as 40m from the centre of the
mound in BH4, at 0.74m below the surface (559.98m
asl), 0.15m thick, and directly overlay a natural sandy
clay. Anthropogenic deposits were also encountered
(557.19-556.40m asl) in BH3 and 0.15m below
the surface (558.14m asl) in BH2. Nearby, closer
to the mound and to the west of BH2, Neolithic
deposits were encountered in Trench 10 at a depth
of Im below surface (560.73m asl). Borehole BH2
shows that c. 20m to the west of the mound there
is significant stratigraphic depth to anthropogenic
deposits. When assessed in relation to nearby

trenches, it is most likely that these deposits largely
relate to the Neolithic period and demonstrate a
variety of sedimentary layers including thicker
packing or levelling deposits, and finer occupation
layers and surfaces. Similarly, the lowest deposit
in BH3, may also be ascribed to the Neolithic as
inferred by inclusions of small pieces of burnt clay,
much like those found during excavation in Trench
10, and mollusc shell. However, no surfaces were
identified in this core, but this may be because the
borehole only reached a maximum depth of 1.15m
below surface level (556.40m asl). If this is compared
to the level in which natural deposits were identified
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Figure 6.6. North—south and East—west elevation cross-sections of Bestansur with trenches and boreholes (highlighted in red).

in BH4 (555.72m asl), it is possible that there is  were encountered in all three boreholes: BH6,
another 0.50m of Neolithic deposits below the lowest =~ BH7 and BHS8. The overlying topsoil ranged from
deposit identified in BH3. 0.14-0.17m in thickness. In comparison to Trenches

To the west of the mound anthropogenic deposits 2 and 3, in the immediate vicinity of boreholes BH6
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and BHY7, it is likely that the anthropogenic deposits
identified in the cores, ranging from 559.95-559.59m
asl and 560.32-559.46m asl respectively, relate to Iron
Age or later activity. Neither two of these boreholes
are considered to have reached Neolithic levels.
This is reinforced by excavations in nearby Trench
2, which reached Neolithic deposits 2m below
surface level (560.01m asl), with both Trenches 2
and 3 demonstrating later activity at a higher level.
The difference in height of these two phases seen
in Trench 2 and BH6 and BH7 can be explained by
the rise of the mound. Borehole BH8 was located
to the south of Trench 11, further west of the two
aforementioned boreholes. Anthropogenic deposits
were identified at a depth of 0.23m from the surface
(559.93m asl), containing inclusions of pottery
fragments, which allowed for identification of these
units as later activity. This matches the information
obtained during the excavation of Trench 11, in
which later deposits and structures were excavated
directly below the topsoil. In turn these later features
overlay Neolithic deposits at 0.73m below surface
(560.39m asl), as reflected in BH8, where deposits
devoid of later material, and similar in terms of
both inclusions and structure to those of other
Neolithic deposits across the site, were seen at 0.5m
below surface (559.58m asl). During the excavation
of Trench 4, located 12m south-southeast of BHS,
Neolithic deposits (560.07m asl) were encountered
directly below topsoil, indicating that an area
approximately 5-10m around Trench 11 and BHS8
witnessed later activity. Furthermore, the levels from
excavation and borehole survey indicate a slightly
depressed area on the location of BH8 and between
Trenches 7 and 4. The stratigraphic units of BH8
do not show as dense and finely stratified units as
seen in boreholes BH2, BH5 or BH9, neither does it
show a wide variety of sedimentary deposits, which
also reflects the information recovered from nearby
Trench 4.

Results from BH5, which was put down through
Trench 13 to the north of the mound, reveal that there
are 2.50m of Neolithic deposits in this area, down to
a total depth of 558.16m asl. This complements the
results of the excavations undertaken in Trenches
12 and 13 which revealed architectural features,
surfaces and Neolithic deposits to a maximum
depth of 561.85m asl. Analysis of the deposits in
2019 revealed a detailed stratigraphy within the
core, which consisted of finely layered occupation
deposits, surfaces, plastered floors, architectural
material and structures, and episodes of packing
material or levelling deposits. Considering the level in
which natural deposits were encountered elsewhere
across the site, we might expect to find another Im
of Neolithic deposits below the lowest point reached
in BHS5.

Results of the particle size analysis,
calcium carbonate and organic matter
determinations

Particle size analysis showed that the sediments
in Boreholes BH2 and BH9 were broadly similar,
consisting of 55-60% silt with subsidiary and
approximately equal amounts of sand and clay
(Fig. 6.7). The occupation layers show considerable
variability in particle size, suggesting they represent
a range of material sources and activities. In both
boreholes there is obvious clay enrichment at levels
between 0.32m and 0.64m below the ground surface
(bgs), almost certainly representing evidence of
pedological processes associated with the present-day
topsoil. In BH9 in which anthropogenic material is
present at most levels, particle size distributions are
more varied than they are in BH2. Thus for example,
although silt values for units below the soil horizons
(below c. 0.64m bgs) are similar in the two boreholes
(mean values: BH2=57.69%; BH9=56.95%) standard
deviations are significantly different, respectively 3.57
(n=11) in BH2 and 11.46 (n=15) in BH9.

Mean calcium carbonate (CaCO,) values are
broadly similar in BH2 (14.93%) and BH9 (16.93%)
(Fig. 6.7), but in BH2 there is a greater difference
between near-surface and deeper calcium carbonate
values than there is in BH9. The down-hole increases
in CaCO, between the upper and lower halves of the
two cores are +5.4% in BH2 and +1.4% in BH9. Given
the variability in construction materials and calcitic
ash-rich hearth and oven rake-out in occupation
deposits recorded in excavations across the mound
(Chapters 7 and 12), these variations in CaCO,
are more likely to represent variation in building
materials, floor surfaces, packing and occupation
deposits and occupation deposits than downward
leaching of CaCO, in the vicinity of BH2.

Organic matter content is low in both boreholes
(means: BH2=4.65; BH9=4.33) and rather constant
throughout the depth of the core in BH2 but displaying
a slight downward decrease in BH9 (Fig. 6.7). There
is no evidence that either calcium carbonate values or
organic matter values in units tentatively recognised
as ‘occupation layers’ are consistently different from
values in other units.

The particle size data for BH11 relates entirely to
levels above 0.5m bgs that lie within the depth range
probably affected by pedological processes. There is
evidence in the profile of clay (and silt) enrichment at
shallow depth which might be of pedological origin,
but which alternatively may reflect changes in the
historic depositional environment on the alluvial
surface. Calcium carbonate content (mean=12.26%)
is slightly lower than in Boreholes BH2 and BHOY,
but organic matter content is significantly higher
(mean=26.64%) (Fig. 6.7).
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Microfossil assessment

The microfossil assessment was based on examination
of sub-samples from the cores recovered in Boreholes
BH2, BH9 and BH11 and was mainly focused on the
units tentatively identified as ‘occupation layers” and
on the organic-rich layers in BH11. Pollen, non-pollen
palynomorphs (fungal spores) and microcharcoal were
assessed from each borehole, diatoms were assessed
from Boreholes BH9 and BH11, and phytoliths were
assessed from BH9 only (Tables 6.12-6.15).

Pollen

No pollen was recorded in samples taken from BH9
(Table 6.12) and pollen was present in only four of the
samples taken from BH2, but only as a small number
of Poaceae grains, a single grain of Pinus from a
sample midway down the core and a single grain of
Betula near the bottom of the core. None of this sparse
pollen assemblage came from apparent ‘occupation
layers’. Pollen was present in samples from BH11, but
again in very low concentrations consisting entirely
of herbaceous taxa, including Chenopodium sp.,
Taraxacum sp., Poaceae, Cyperaceae and Asteraceae.
On account of the absence or very low concentration
of pollen grains in Boreholes BH2 and BH9 it is not
possible to draw any significant conclusions from
these results regarding the history of vegetation
around the archaeological site. For discussion of
other plant remains including phytoliths and charred
macro and micro-fossils and the diverse plant remains
preserved in micromorphological thin-sections, see
Chapters 12, 13 and 18. For further discussion of
pollen studies in this region, see Chapter 3.

Non-pollen palynomorphs

Fungal spores were present in all samples examined
from boreholes BH9 and BH11 and in nine of the 11
samples from BH2 (Table 6.13, Fig. 6.8). Concentrations
were generally low throughout BH2 and most of BH9
but higher in BH11. Glomus, Zygnema, Coniochaeta,
Chaetomium and Sordaria were among the taxa
identified. Glomus is an arbuscular mycorrhizal
fungus that forms symbiotic relationships with plant
roots; Zygnema is a freshwater alga indicative of
shallow stagnant water; and Coniochaeta, Chaetomium
and Sordaria are all taxa flourishing in a wide variety
of environments including soil, plant debris and
the dung of herbivores, which has been widely
identified in Neolithic deposits through thin-section
micromorphology and spot smear slides (Chapters
12 and 16).

Despite an increase in the use of non-pollen
palynomorph (npp) analysis, which highlights their
increasing significance in palaeoecological studies,
there is a scarcity of such studies in this region (see
Djamali et al. 2009). As can be seen, npp analysis

provides ecological information to provide a better
picture of the environmental conditions and since
some npp producing organisms react faster and to
more subtle changes in environmental conditions than
flowering plants (Barthelmes et al. 2006: 47) they can
play an important part in studies investigating human
and climatic impact upon changes in vegetation, as
well as the presence of herbivores (Van Geel 2006).

Phytoliths

Phytoliths were present in all nine samples from
BHO (Table 6.14, Fig. 6.9). Phytoliths of inconsistent
morphology, which are typically produced by trees,
were common in the sample closest to the bottom of
the borehole but were scarce or absent at shallower
depths higher up in the sequence. Bulliform phytoliths,
typically produced by reeds, and two specimens of
cereal-like forms were recorded midway down the
core between 1.29m and 1.59m bgs (557.70-557.40m
asl). At this same level (1.40m bgs, 557.59m asl) well-
preserved multicellular phytoliths were common. As
they are easily destroyed by soil disturbance, this
may indicate that low energy conditions prevailed
during the primary deposition of sediment at this
level. Elsewhere in the core single cell phytoliths are
dominant.

Phytoliths are also ubiquitous and well-preserved
in excavated deposits across the site, as attested in a
wide range of spot and micromorphological samples
discussed in Chapters 12 and 16. The presence
of cereal-like phytoliths in BH9 is particularly
noteworthy, given the sparsity of charred cereal-like
grains recovered by water-flotation from Neolithic
levels (Chapters 12 and 18).

Diatoms

No diatoms were present in the samples from BH9
and only two complete specimens and two broken
specimens were recorded in the four samples from
BH11 (Table 6.15).

Microcharcoal

Microcharcoal was present in low concentrations
throughout BH11 and in most samples from BH9
but was absent from the two deepest samples in BH9
at depths of 557.39-556.61m asl (Table 6.12). In BH2
microcharcoal was present in four of the 11 samples
examined, with a high concentration at 556.15m asl,
at the top of one of the units tentatively identified as
an ‘occupation layer’.

Interpretation and discussion

The geoarchaeological borehole investigations,
coupled with excavations, have provided new
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Figure 6.8. A selection of the non-pollen palynomorphs recorded during the assessment: (a) unknown spore in SA242, BH2;
(b) Zygnema type spore (left) and Coniochaeta spore (right) in sample 80, BH9; (c) HAV7B spore; (d) Sordaria spore (right);
(e) aquatic spore (algae?); (f) parasite egg?; (g) unknown spores recorded in every sample in BH11

insights into the processes forming the sediments both
surrounding and making up the archaeological site
of Bestansur and the floodplain of the nearby stream.

1. Natural deposits include: a) dark grey organic-
rich deposits in the vicinity of the spring that are
likely to include better preserved pollen and will be
investigated in the future; and b) a yellowish brown

silty clay loam that overlies bedrock geology, and
represents sedimentary type deposits and processes,
present in Trench 4, C1087-88, SA447 for example
(Chapters 7 and 12). It is likely that natural deposits
were also reached in BH4. The natural deposits in
BH4 exhibit a similar matrix to those of C1087-88 in
Trench 4 although it varied in colour. As BH4 is in
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Figure 6.9. A selection of the phytoliths recorded during the assessment: (a) Multi-cell, long cell dendritic with short cells — c.f.
phragmites culm (Ramsey et al. 2016); (b) Selection of dendritic long-cells from the husks of grasses. Potentially some rondel
short cells which are generally formed in Pooid grasses (Twiss et al. 1969); (c) Multi-cell long cell dendritic with short cells,
grass husk; (d) cereal-like — resemblance to c.f. Triticum sp. (Rosen 1992); (e) dendritic long-cells — grass husk.

the vicinity of the river the difference in colour may
be because the deposit had been affected by fluvial
activity or waterlogging from the nearby spring.

2. The sedimentary sequences from Neolithic
levels identified in boreholes BH2, BH3, BH4, BH5,
BH8 and BHY surrounding the mound and in the

monoliths include: a) deliberately laid silty clay-
packing as a foundation for floors and levelling prior
to construction; b) plastered floors; and c) accumulated
occupation deposits as both thick, 0.50m, and thin,
0.13m, layers with highly variable anthropogenic
inclusions, such as micro and macro-charcoal, burnt
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aggregates, lithics and mollusc shells. The monolith
samples have provided an important baseline for
comparison to sediments from the boreholes.

3. The boreholes indicate that the proportions of
packing/levelling and occupation deposit vary across
the mound, with the highest number of deposits
identified as packing/levelling/construction materials
and occupation deposits in BH5. This aligns with the
results of the excavation of Trenches 12 and 13.

4. No buried soil horizons were observed in
Neolithic levels, indicating relatively continuous
occupation. The deposits representing the interval
between the Neolithic and Iron Age are at least
0.50m thick as evidenced in BH6 and BH7 with
little occupation debris, suggesting a long period of
abandonment of this site from c. 7000-900 BC. These
boreholes show evidence of clay packing/levelling
and occupation deposits. However, when considered
in reference to Trenches 2 and 4 in the immediate
vicinity it is most likely that these deposits represent
later periods of activity.

5. The evidence in topsoil of soil development
associated with the present ground surface includes
clay enrichment and calcium carbonate redistribution,
indicating a substantial period of ground surface
stability during the historic past.

Evidence from the borehole record relating to
the vegetation and occupation histories of the site
is limited but not without interest. The presence
throughout the sediment sequence of phytoliths and
spores of fungi that form symbiotic relationships with
plants suggests more or less continuous vegetation
cover during the period of sediment accumulation.
The spores associated with herbivore dung correlate
with the micromorphological evidence for widespread
use of dung as fuel (Chapters 12 and 16). In addition,
the presence of arboreal phytoliths at the bottom
of the sediment sequence in the boreholes, as well
as from elsewhere at the site (Chapters 12 and 13),
suggests the possibility that there was woodland
within the vicinity of the site, as also attested by the
fauna (Chapter 15). The absence of microcharcoal
at the same level may indicate that these deposits
represent burning temperatures exceeding c. 500°C,
as attested repeatedly in micromorphological samples
of deposits rich in plant remains and hearth and oven
fuel and rake-out (Chapter 13, see also Chapter 18).

Conclusions

The natural sediments on the plain that surround the
archaeological site today can be characterised as a
deep phased chestnut soil type (Chapter 3; Buringh
1960; Zakaria et al. 2013) on a pale brown calcitic
silty clay substrate that was only reached in Trench
4 and BH4. The absence of buried soil horizons
within Neolithic levels suggests relatively continuous
occupation. The total depth of Neolithic occupation
is at least 2m deep across the mound, and up to 4m
deep when Neolithic levels on the mound above
the level of the plain are included (Chapter 24). The
mound deposits comprise varying accumulations
of packing/levelling, construction materials, and
occupation deposits.

The pilot analytical studies have informed current
and future research strategies. Although pollen
preservation is limited in occupation deposits, pollen
was better preserved in more organic deposits close
to the spring and will enable an ongoing programme
of palaeoenvironmental excavation to provide high-
resolution local environmental data to complement
the regional scale coring by Altaweel et al. (2013).
Non-pollen palynomorphs are better preserved than
pollen across the settlement and include Sordaria
which is commonly associated with herbivore dung
and provides additional evidence of the major
importance of herbivore dung as a source of fuel and
energy in the Neolithic, as independently attested
in the zooarchaeological and micromorphological
data (Chapters 12, 15 and 16). The identification
of cereal-like phytoliths within BH9, as well as
elsewhere within the settlement (Chapters 12 and
13) is particularly important, as few cereal or cereal-
like grains have been recovered by water-flotation
(Chapter 18). Explanations for this discrepancy
include post-depositional bioturbation, as argued in
Chapter 18, to sparse use of cereals and oxidation of
carbon in high combustion temperatures >500-850°C
that are attested across the settlement based on
analysis of >100 micromorphological thin-sections
(Chapter 12, see also Chapter 15). This pilot study has
laid the foundations for a more ambitious programme
of environmental and geoarchaeological investigation
at and around the Early Neolithic site of Bestansur,
which we plan to build on there and at Shimshara
in future seasons.
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Figure 6.10. Analysis of borehole BH2.
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Figure 6.11. Analysis of boreholes BH3 and BH4.
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Fiqure 6.12. Analysis of borehole BH5.
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Figure 6.13. Analysis of boreholes BH6 and BH7.
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Figure 6.14. Analysis of borehole BHS.
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Figure 6.15. Analysis of borehole BH9.
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Table 6.1. Lithostratigraphic description, borehole BH2.
Depth Depth Unit Description
(m asl) (m bgs) number
558.29— 0-0.15 8 7.5YR 3/2 dark brown; moderate sorted slightly sandy clay with clasts (up to 5Smm) which
558.14 are probably limestone; traces of calcium carbonate throughout; the structure is bulky and
slightly crumbly; fragments of mollusc shell (a few), probably Helix Salomonica; a few
roots; gradual contact with:
558.14— 0.15-0.48 7 7.5YR 5/4 brown; moderate sorted sandy clay with clasts (up to 7mm), traces of calcium
557.81 carbonate; the structure is blocky; a few roots; charcoal; burned clay; two pieces of flint
debitage; void between 0.48-0.50m.
557.81— 0.50-1.00 6 7.5YR 4/3 brown; moderate to well sorted slightly sandy clay with clasts (up to 26 mm);
557.31 structure is compact and blocky; a few roots; fragments of a few mollusc shell; gradual
contact with:
557.31- 1.00-1.80 5 7.5YR 4/4 brown; well sorted very slightly sandy clay with clasts (up to 23mm); very
556.51 compact and blocky; traces of calcium carbonate; fragments of a few mollusc shell; well-
marked contact with:
556.51- 1.80-1.84 4 10YR 4/3 brown; moderate to well sorted sandy clay; compact structure; fragments of
556.47 mollusc shells are common; charcoal; burned clay; gradual contact with:
556.47— 1.84-2.27 3 7.5YR 5/4 brown; well sorted slightly sandy clay; compact in structure; traces of calcium
556.04 carbonate; calcium carbonate nodule?; fragments of mollusc shell; gradual contact with:
556.04— 2.27-2.45 2 10YR 4/3 brown; moderate sorted clay with clasts (up to 8mm); compact to slightly
555.86 crumbly structure; fragments of mollusc shell are common; charcoal; traces of calcium
carbonate; traces of burned clay; gradual contact with:
555.86— 2.45-2.60 1 7YR 4/4 brown; moderate sorted slight sandy clay with clasts (up to 14mm); compact
555.71 structure; fragments of a few mollusc shell; traces of calcium carbonate; reprecipitated
calcium carbonate; top of the base is probably calcite.
Table 6.2. Lithostratigraphic description, borehole BH3.
Depth Depth Unit Description
(m asl) (m bgs) number
557.55— 0-0.36 3 7.5YR 3/2 dark brown; well sorted sandy clay with clasts (up to 15mm); crumbly
557.19 structure; a few roots; fragments of a few mollusc shell; charcoal; traces of burned clay;
traces of calcium carbonate; gradual contact with:
557.19— 0.36-0.56 2 7.5YR 4/3 brown; moderate sorted sandy clay with clasts (up to 3mm); crumbly
556.99 structure; a few roots; traces of burned clay; gradual contact with:
556.99— 0.56-1.15 1 7.5YR 4/4 brown; moderate sorted slight sandy clay with clasts (up to 4mm); fragments
556.40 of a few mollusc shell; traces of calcium carbonate.
Table 6.3. Lithostratigraphic description, borehole BH4.
Depth Depth Unit Description
(m asl) (m bgs) number
556.72— 0-0.74 3 7.5YR 3/2 dark brown; well sorted clay with clasts (up to 10mm); slightly crumbly but
555.98 otherwise compact structure, roots are common; fragments of mollusc shell; charcoal;
traces of calcium carbonate; gradual contact with:
555.98- 0.74-0.89 2 7.5YR 4/3 brown; moderate sorted slight sandy clay with clasts (up to Smm); compact
555.83 structure; a few roots; traces of calcium carbonate; Void between 0.89—1.00m.
555.83— 1.00-1.80 1 7.5YR 4/2 brown; moderate sorted slight sandy clay with clasts (up to 6mm); compact
554.92 structure; a few roots; fragments of a few mollusc shell; traces of calcium carbonate.
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Table 6.4. Lithostratigraphic description, borehole BH5.

Depth Depth Unit Description

(m asl) (m bgs) number

560.54— 0-0.25 8 Not captured

560.29

560.29— 0.25-1.00 7 7.5YR 5/4 brown, moderate sorted clay with clasts (up to Smm); compact blocky

559.54 structure; charcoal; traces of calcium carbonate; a few pieces roots (wood?) between
0.52-0.54m, 0.67-0.69, 0.74-0.80m (root penetration downward) and 0.98—1.00m; void
between 0.55-0.60m and 0.97-1.00m.

559.54— 1.00-1.31 6 7.5YR 4/4 brown; moderate sorted slight sandy clay with clasts (up to 3mm); compact

559.23 structure; traces of calcium carbonate; gradual contact with:

559.23— 1.31-1.45 5 7.5YR 4/2 brown; moderate sorted sandy clay; compact structure; a few roots; a few

559.09 fragments of mollusc shell; charcoal; traces of burned clay; gradual contact with:

559.09- 1.45-1.60 4 7.5YR 4/3 brown; moderate to poor sandy clay with clasts (up to 27mm); compact

558.94 structure; fragments of a few mollusc shell; a piece of bone at about 1.56m; void
between 1.57— 1.60m.

558.94— 1.60-1.80 3 7.5YR 4/4 brown to 7.5YR 3/2 dark brown; moderate to well sorted sandy clay; compact

558.74 structure; fragments of mollusc shell are common; charcoal; traces of calcium carbonate;
gradual contact with:

558.74— 1.80-1.98 2 7.5YR 5/4 brown; moderate to well sorted slight sandy clay with clasts (up to 2mm);

558.56 compact structure; fragments of a few mollusc shells; charcoal; traces of calcium
carbonate; void between 1.98-2.00m.

558.56— 2.00-2.40 1 7.5YR 4/4 brown, moderate sorted to well sorted very slight sandy clay with clasts (up to

558.16 3mm); compact structure; charcoal; light banding/layer between 2.05-2.06m; dark
banding/layer between 2.26-2.27m; traces of calcium carbonate.

Table 6.5. Lithostratigraphic description, borehole BH6.

Depth Depth Unit Description

(m asl) (m bgs) number

560.45— 0-0.17 3 10YR 3/2 very dark greyish brown; moderate sorted slight sandy clay with clasts (up to

560.28 30mm); compact and bulky structure; a few roots; a few fragments of mollusc shell; traces

of calcium carbonate; gradual contact with:
560.28— 0.17-0.50 2 7.5YR 4/2 brown; moderate sorted sandy clay with clasts (up to 8mm); partly broken
559.95 (between 0.30-0.50m) but otherwise compact; a few roots; a few fragments of mollusc
shell; traces of calcium carbonate; contact difficult to tell as it is broken into fragments.
559.95— 0.50-0.86 1 7.5YR 5/4 brown; moderate sorted slight sandy clay; compact in structure; a few fragments
559.59 of mollusc shell; traces of calcium carbonate.
Table 6.6. Lithostratigraphic description, borehole BH7.

Depth Depth Unit Description

(m asl) (m bgs) number

560.46— 0-0.26 4 7.5YR 3/2 dark brown; poor to moderate sorted slight sandy clay with clasts (up to

560.20 15mm); compact structure; a few roots; a few fragments of mollusc shell; burned clay;
traces of calcium carbonate; gradual contact with:

560.20- 0.26-0.50 3 7.5YR 4/3 brown; poor to moderate sorted slight sandy clay; a few roots; a few

559.96 fragments of mollusc shell; traces of calcium carbonate; gradual contact with:

559.96— 0.50-0.63 2 10YR 3/3 dark brown; poor to moderate sorted slight sandy clay with clasts (up to

559.86 12mm); blocky structure and slightly crumbly; a few roots; fragments of mollusc shell
are common; flint fragment; green/grey colour maybe plaster; a woody fragment maybe
plant material; traces of calcium carbonate; gradual contact with:

559.83— 0.63-1.00 1 7.5YR 4/3 brown; well sorted clay silt with clasts (up to 12mm); compact structure; a

559.46 few roots; a few fragments of mollusc shell; traces of calcium carbonate.
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Table 6.7. Lithostratigraphic description, borehole BHS.

Depth Depth Unit Description
(m asl) (cm bgs) number
560.08— 0-0.15 6 10YR 3/3 dark brown; moderate sorted slightly sandy clay; crumbly structure; a few roots;
559.93 a few plant material; traces of calcium carbonate; strong HCI reaction; gradual contact
with:
559.93- 0.15-0.23 5 10YR 4/3 brown; poor sorted sandy clay with angular limestone clasts (up to 16mm);
559.85 blocky/crumbly structure; a few roots; charcoal?; small pieces of CBM or burned clay?;
strong HCI reaction; gradual contact with:
559.85- 0.23-0.50 4 10YR 4/3 brown; poor sorted slightly sandy clay with angular limestone clasts (up to
559.58 18mm); massive/ blocky and compact structure; a few very fine roots; a few pieces of
broken mollusc shell; charcoal?; soft dull red particles maybe burned clay?; strong HCI
reaction; gradual contact with:
559.58- 0.50-0.68 3 10YR 4/3 brown; poor sorted slightly sandy clay with clasts (up to 18mm); massive/blocky
559.40 structure; a few roots; a few fragments of broken shell; strong HCI reaction; void between
0.68-0.75m.
559.40- 0.75-0.84 2 7.5YR 4/2 brown; matrix clay well sorted and sand grains and limestone clasts (up to
559.31 20mm); very compact structure; a few broken mollusc shell; strong HCI reaction; void
between 0.84-0.93m with broken pieces as above.
559.31- 0.93-1.00 1 0YR 4/3 brown; poor sorted slightly sandy clay with clasts (up to 18mm); massive/blocky
559.24 structure; a few roots; a few fragments of broken shell; strong HCI reaction; void between
0.68-0.75m.
Table 6.8. Lithostratigraphic description, borehole BHO.
Depth Depth Unit Description
(m asl) (m bgs) number
558.99— 0-0.23 6 10YR 3/3 dark brown; moderate to well sorted clay with clasts (up to 13mm); crumbly in
558.76 structure; many roots; a few fragments of mollusc shell; well-marked contact with:
558.76— 0.23-0.87 5 10YR 4/4 dark yellowish brown; moderate sorted clay; compact and crumbly structure;
557.99 roots are common; a few fragments of mollusc shell; charcoal; burned clay; traces of
calcium carbonate; void between 0.87—1.00m bgs.
557.99- 1.00-1.34 4 7.5YR 4/4 brown; moderate to well sorted clay with clasts (up to 9mm); compact
557.65 structure; a few roots; a few fragments of mollusc shell; large root between 1.14—1.17m
(going downward); burned clay; gradual contact with:
557.65— 1.34-1.53 3 10YR 4/3 brown; moderate sorted sandy clay with clasts (up to 10mm); crumbly/ blocky
557.46 structure; a few fragments of mollusc shell; charcoal; burned clay; flint fragment;
gradual contact with:
557.46— 1.53-1.60 2 7.5YR 4/3 brown; moderate sorted clay; compact structure; a few fragments of mollusc
557.39 shell; gradual contact with:
557.39— 1.60-2.60 1 7.5YR 4/3 brown; well sorted clay with clasts (up to Smm); compact structure; a few
556.39 roots; charcoal; burned clay; green colour probably plaster at about 222cm; large piece of

flint at 1.80m; large CaCos nodules (up to 20mm); only 245cm captured.
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Table 6.9. Lithostratigraphic description, columns SA1948 to SA1946 and SA2269.

Depth Depth Unit Description
(m asl) (m bgs) number

Column SA1948

558.20- 0-0.23 2 7.5YR 5/4 brown; poor to moderate sorted sandy clay; a few roots; a few fragments of
557.97 mollusc shell; burned clay?; Plaster?; greyish surface; charcoal; gradual contact with:
557.97- 0.23-0.50 1 7.5YR 5/4 brown; poor sorted sandy clay with clasts (up to 20mm); crumbly; stony and
557.70 compact structure; traces of calcium carbonate.

Column SA1947

557.88— 0-0.50 1 7.5YR 4/3 brown; sandy clay with clasts (up to Imm); compact to slightly crumbly
557.38 structure; few fragments of mollusc shell; Charcoal; greyish surface (dots); traces of

calcium carbonate
Column SA1946

557.51- 0-0.28 1 7.5YR 4/4 brown; well sorted sandy clay with clasts (up to 3mm); compact structure; a few

557.23 fragments of mollusc shell; a few roots; charcoal; burned clay; traces of calcium carbonate;
gradual contact with:

557.23— 0.28-0.50 2 7.5YR 4/3 brown; moderate to well- sorted sandy clay with clasts (up to 2mm); crumbly to

557.01 compact structure; large fragments of mollusc shell (up to 11mm) and smaller pieces;

charcoal; burned clay; traces of calcium carbonate.
Column SA2269

557.36— 0-0.13 4 7.5YR 5/4 brown; poor to moderate sorted sandy clay with clasts (up to 15mm); very

557.23 crumbly structure; a few fragments of mollusc shell; traces of calcium carbonate; well-
marked contact with:

557.23— 0.13-0.27 3 7.5YR 4/3 brown to 7.5YR 3/2 dark brown; moderate sorted sandy clay with clasts (up to

557.09 50mm); blocky and compact structure; a few fragments of mollusc shell; charcoal; small
flint (6mm); traces of calcium carbonate; gradual contact with:

557.09— 0.27-0.38 2 7.5 YR brown; moderate to well sorted sandy clay with clasts (up to 3mm); a few

556.98 fragments of mollusc shell; traces of calcium carbonate; well-marked contact with;

556.98— 0.38-0.50 1 7.5YR 4/3 brown; poor sorted clayey sand with clasts (up to 10mm); crumbly and stony

556.86 structure; charcoal; traces of calcium carbonate.

Table 6.10. Lithostratigraphic description, borehole BH10.

Depth Unit Description

(m bgs) number

0-0.11 3 7.5YR 4/1; As2 Ag2 Dh+ Gg+; dark grey clay silt with traces of detrital plant remains and gravel;
gradual contact with:

0.11-0.26 2 10YR 3/1; As3 Agl Sh+ Dh+; very dark grey clayey silt with traces of organic matter and detrital
plant material; gradual contact with:

0.26-0.67 1 7.5YR 4/1; As3 Agl DI+ Dh+ Sh+; dark grey clayey silt with traces of detrital wood and plant

remains and organic matter.

Table 6.11. Lithostratigraphic description, borehole BH11.

Depth Unit Description

(m bgs) number

0-0.06 6 7.5YR 3/1; Ag2 Asl Shl DI+ Dh+; very dark grey silty clay with traces of detrital wood, detrital plant
remains and organic matter; well- marked contact with:

0.06-0.20 5 7.5YR 4/1; Ag2 As2 Dh+; dark grey silty clay with detrital plant remains; gradual contact with:

0.20-0.40 4 7.5YR 3/1; Ag2 As2 Dh+ Sh+; very dark grey silty clay with detrital plant remains and organic matter;
well-marked contact with:

0.40-0.46 3 7.5YR 3/1; Sh2 Th21 Asl roots+; very dark grey with high amount of organic matter; diffuse contact
with:

0.46-0.49 2 7.5YR 3/1; Sh1 Th?1 Asl Agl roots+ Gg+; very dark grey colour; well-marked contact with:

0.49-0.50 1 7.5YR 3/1; Gal Gg3; very dark grey colour with small pieces of gravel.
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Table 6.14. Results of the phytolith assessment from borehole BH9.

Depth (m asl) 558.51 558.31 558.19 557.71 557.63 557.6 557.49 55741 557.39  556.61
Long smooth 12 5 7 13 12 4 6 13

Dendritics 6 7 13 24 20 10 10 9 2
Sinuous 1 1

Key stone 9 8 2 8 3 3 5

Hair 1

Bulliform 1 1

Bilobes 1

Multicells 3 1 3 1 1

Phytoliths of few few few few v. low many
inconsistent

morphological

shape (overall)

Total counted - 30 22 23 42 46 19 22 29 2
phytoliths

Concentration*® 2 2 3 2 3 3 3 2 1
Preservation** 4 3 4 4 4 4 3 4

Table 6.15. Results of the diatom assessment from boreholes BH9 and BH11.

Depth
m asl

Concentration

Preservation

BH9

Diversity

558.99
558.91
558.83
558.27
557.71
557.49
557.39
557.08
556.7

[eRelolole ol ol =Ne]

m bgs

BHI

0.38m bgs
0.42m bgs
0.46m bgs
0.5m bgs
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7. ETHNOARCHAEOLOGICAL
RESEARCH IN BESTANSUR:
INSIGHTS INTO VEGETATION,
LAND-USE, ANIMALS AND ANIMAL

DUNG

Sarah Elliott, Robin Bendrey, Jade Whitlam and Kamal Raeuf Aziz

Introduction

We conducted an ethnoarchaeological pilot study
in and around the modern village of Bestansur to
contribute towards the framework of archaeological
analyses being carried out at the Early Neolithic
site during the field seasons in spring/summer 2012
and spring 2013. Preliminary results are reported
in Elliott et al. (2015) and Bendrey et al. (2016). The
aim of this chapter is to discuss the programme
of research that was undertaken and its role in
informing archaeological interpretation as well as
to consider potential avenues of future research.
Although a modern comparison cannot provide direct
parallels for examination of Neolithic villages in this
research, the selection for study of a modern village
community in a rural setting in the same geographic
area with traditional practices does enable exploration
of similarities and differences in parameters and
material characteristics to aid interpretation.
Ethnoarchaeology can contribute significantly to
archaeological understanding and has been used in
many studies to provide a basis for interpretations
about past human behaviour and society (Gould
1978; Middleton and Price 1996; Tsartsidou et al.
2008; 2009; Jenkins et al. 2011; Gur-Arieh et al. 2013;
Portillo et al. 2014). Ethnoarchaeological studies are
not without limitations, however. Crucially, they
cannot inform us about prehistoric behaviour patterns
that have no modern counterpart nor analogue
(Gould 1978: 254). Nevertheless, when modern
societies are identified with apparently similar
practices to the archaeological communities being
examined, the information obtained may be highly

valuable within archaeology. A contrastive approach
to ethnoarchaeology should not replace analogy
but be used to supplement and extend it (Gould
1978). Schiffer (1978) argues that participants from
interviews in any behavioural system do not encode
their memories in sufficient detail about all events
and activities to form the basis of sound behavioural
observations and generalisations. It is therefore
difficult to make statements about the reliability of
information gathered during interviews conducted
in ethnoarchaeological research. In addition, the
use of translation within the interviewing process
highlights further issues regarding accuracy and
detail, therefore adding to potential inconsistencies
in information. Even with these limitations, however,
there is an important place for ethnographic research
within archaeology. Ethnoarchaeological research
increasingly plays a key role in helping us understand
and interpret archaeological signatures (David and
Kramer 2001). Ethnoarchaeological research was a key
component of previous research on the Neolithic in
the highland Zagros in Iran and included the study
of land, plant and animal resources and management
(Watson 1979; Kramer 1982). Little ethnoarchaeological
research, however, has been conducted in the lower
Zagros in Iraq. A key aim in this research therefore
is to conduct ethnoarchaeological research in this
region of the lower Zagros and to develop the range
of scientific techniques that are applied to analysis
of ethnoarchaeological materials in order to aid
and to test archaeological methodologies, data and
interpretations of traces of activities and animal
management practices, in order to provide greater
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rigour and insights into archaeological approaches
(Portillo et al. 2014; Elliott et al. 2017; Jenkins et al.
2017).

Research rationale, aims and objectives

Living near the archaeological site of Bestansur and
being embedded within the local community provided
an opportunity to conduct ethnoarchaeological
research within the small, rural village of Bestansur
(Fig. 7.1). This situation gave us a unique insight
into everyday lives and allowed us to observe first-
hand the rural rhythms of the village as well as the
nuances of the interactions between people, animals,
plants and the environment (Bendrey et al. 2016).
The inhabitants of Bestansur live mainly in houses
of modern construction but they are connected to
the land through their animals and plants as well as
through familial and cultural traditions. Studying
these interactions and the evidence they leave behind
can, therefore, potentially provide information to help
us interpret archaeological signatures within the same
geographical context as the excavations.

The main aim of the pilot ethnoarchaeological
study at Bestansur was to determine whether
ethnoarchaeological studies of environment, ecology,
modern animal management and husbandry can
provide evidence to help interpret the archaeological
datasets. The methodology included interacting with,
observing and studying how families in the modern
village used and managed their livestock within the
local landscape to develop an understanding of locally
contextualised animal and plant use and economies
which might be compared to the Neolithic site of
Bestansur. This involved investigating the interplay
and impact of different environmental factors, at a
local and regional level, to observe the influences
that they have on animal husbandry, (Bendrey 2011)
and arable farming practices (Dreslerova et al. 2013).
This research uses a multi-proxy ethnoarchaeological
methodology combining a range of interdisciplinary
approaches to the study of modern rural societies,
with a focus on vegetation, land use, animals and
animal dung.

This chapter will introduce the main themes under
two headings: vegetation and land use, and animals
and dung. This will be followed by a section on the
research approaches and methods and then the key
results will be presented under three main headings;
1) interviews, observations and tracking herds, 2)
kitchen gardens and 3) animal dung. The results are
followed by discussion, conclusions and suggestions
for future directions.

Vegetation and land-use

Most of the Zagros today is within the Zagros
temperate zone with a mean annual temperature

of between 15-25 °C and considerable variability in
modern annual rainfall with strong seasonal variations
(Roustaei et al. 2006). The study area is within the semi-
arid temperate zone. Iraqi Kurdistan today has a semi-
arid climate with a strong continental component,
characterised by cold, snowy winters and long,
warm, dry summers (Maran and Stevanovic 2009).
The environment around the village of Bestansur can
be classified into different ecological and functional
domains (Elliott et al. 2015). There are three distinct
physical zones around Bestansur today within 3-5km:
the river catchment area, the farmed alluvial plains
and the limestone foothills (Fig. 7.1). There is one main
water source in the village, a spring from the large
karstic aquifer located directly below (Saeed Ali 2007).
The immediate land around Bestansur consists of a
gently sloping agricultural plain which now makes
up the main cultivation land in this area.

The present-day vegetation of the study area
is strongly influenced by environmental variables
such as precipitation and temperature, with both the
cold winter period and hot dry summer inhibiting
plant growth (Zohary 1973: 35). In phytogeographic
terms Bestansur falls into the Kurdo-Zagrossian
sub-division of the Irano-Turanian region (Zohary
1973: 87), which is dominated by climax vegetation
mostly in the form of steppe- or park-forests. On
the foothills of the Zagros a dense ground cover of
steppe vegetation is represented by pistachio—almond
(Pistacia—Amygdalus) scrub, along with herbaceous
communities largely dominated by Astragalus spp.,
and Salvia spp., and wild grasses. However, human
activity, particularly agriculture, has significantly
altered the natural vegetation of the study area in
recent times.

Arable agriculture is a key economic activity in
Iraqi Kurdistan and some 35% of Iraqi Kurdistan is
currently used as arable land, covering substantial
areas in the broad valleys and plains (Maran and
Stevanovic 2009: 103-104). The average size of a
single-family landholding is less than 10ha, with most
households maintaining a kitchen garden in which
some, or all, of the plants being cultivated are for
household consumption. Winter crops are normally
grown between October and May and summer crops
from March to September. Fruit production is also
widespread, due to favourable climatic conditions
and most villages have orchards, which are typically
irrigated during the summer. Poplar (Populus spp.)
and willow (Salix spp.) plantations can also be found in
many valleys and alluvial plains. The principal crops
cultivated in northern Iraq today are summarised in
Table 7.1. Forest and rangeland currently account
for 40% of the land use in Iraqi Kurdistan, while
altitudes higher than c. 1500m asl are mainly used for
the grazing of sheep and goats in the summer. In the
upland pastoral system, family-centered economies
are based on the sale of meat, milk and wool products.
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Figure 7.1. Top: Location of Bestansur modern village in relation to the archaeological site, river catchment area, the alluvial
plains and limestone foothills of the Zagros Mountains. Bottom: Google Earth view with location of top map marked in hashed box.

Small-scale poultry production is also practiced in
most villages. While tensions exist between the land
use needs of plant and animal husbandry, these two
practices are also closely linked within agricultural
strategies and have been for millennia.

The primary aim of the plant-based component of
this research was to gather information to enhance our
understanding of how plant and animal management
are integrated at the level of individual households
through, for example, the provision of fodder and/
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Table 7.1. Principal crops in northern Iraq today (Maran and Stevanovic 2009: 103-104).

Major crops

Wheat (Triticum spp.) and barley (Hordeum vulgare), sunflower (Helianthus annuus) and

sesame (Sesamum indicum), chickpea (Cicer arietinum), lentil (Lens culinaris), broad beans
(Vicia faba), and sugar beet (Beta vulgaris).

Vegetable crops (grown under
irrigated or locally favourable
conditions)

Crops grown under rotation in
the summer growing season
Fruit trees

Tomato (Solanum lycopersicum), cucumber (Cucumis sativus), onions (Allium cepa), eggplant
(Solanum melongena), and okra (Abelmoschus esculentu)

Rice (Oryza sativa), maize (Zea mays), sunflower and cotton (Gossypium hirsutum)

Apple (Malus domestica), pear (Pyrus communis), cherry (Prunus spp.) and walnut (Juglans

regia), figs (Ficus carica), apricots (Prunus armeniaca), pomegranates (Punica granatum),
peaches (Prunus persica) and almonds (Prunus amygdalus)

or the use of manure on cultivated plots. To examine
these inter-relationships, we focused on elucidating
the role and function(s) of informants’ kitchen gardens
in order to explore how plant and animal husbandry
relate to the village’s structure and economy as part of
a sustainable strategy operating at a household level.
An additional aim of the plant-based research was to
collect modern plant specimens from the surrounding
environs for strontium isotope analysis and to create
herbarium specimens for identification and curation
in the UK (Table 7.2).

Animals and dung

Archaeologists are increasingly turning to ethno-
graphic research to inform interpretations of different
archaeological signatures, particularly with regard
to dung studies (Hole 1978; Anderson and Ertug-
Yaras 1998; Shahack-Gross et al. 2003; Lancelotti and
Madella 2012; Wallace and Charles 2013; Portillo
et al. 2014; Berna 2017; Morandi 2018). A crucial
ethnoarchaeological line of investigation relating
to archaeological analysis of faecal material is the
creation of modern dung reference collections and
examination of faecal contents (Brochier ef al. 1992;
Canti 1997;1998; 1999; Anderson and Ertug-Yaras 1998;
Chame 2003; Lancelotti and Madella 2012; Portillo et
al. 2014; 2017). While dung studies are increasingly
collecting reference samples, collections are often
small and region or site specific. It is important
therefore to produce reference collections in relation
to the study area as previous studies have shown
differences in dung signatures from different regions
(Brochier et al. 1992; Portillo et al. 2014). Studies have
shown that, for example, faecal spherulite production
varies based on grazing locations particularly soil
pH (Canti 1999) and therefore is likely to be linked
to geology. Recent research has also related faecal
spherulite production to diet (Dalton and Ryan 2018),
which is therefore linked to grazing environment and
vegetation and/or foddering practices. An important
ethnoarchaeological approach to dung studies is

the examination of animal diet through the analysis
of macrobotanical, pollen or phytolith remains
extracted from dung deposits (Charles 1998; Valamoti
2013; Wallace and Charles 2013; Portillo et al. 2014).
Another ethnoarchaeological aspect of dung studies
which is important for recognising early animal
management and domestication is the identification
of animal pens. Shahack-Gross et al. (2003) and
other scholars have identified stabling or penning
deposits which characteristically were dominated by
organic material formed into layers (Anderson and
Ertug-Yaras 1998; W. Matthews et al. 2000; Macphail
et al. 2004: 189; Matthews 2005). By establishing the
microscopic signatures from modern animal dung
samples collected in Bestansur, the key aim of this
ethnoarchaeological research was to provide modern
faecal samples which would help in the interpretation
of faecal material in archaeological samples (Chapter
16).

Research approaches and methods

The ethnoarchaeological programme implemented in
Bestansur was carried outby a team of CZAP specialists
and involved a multi-method interdisciplinary
approach (Table 7.2). This methodology encompassed
semi-structured interviews with local families, plant
collection, personal observations/tracking the herds,
dung and penning analysis, modern village soil
sampling and finally environmental characterisation.
The environmental characterisation included
strontium isotope analysis of plants, elemental and
mineralogical analysis of soils, and oxygen isotope
analysis of water. The methods utilised in this
research are presented in Table 7.2 with details of
specific objectives, materials and methodologies.

Results

Initial data and interpretations have been published
in Elliott et al. (2015) and Bendrey et al. (2016) and a
summary of the main results is provided here.
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Figure 7.2. Bestansur family being interviewed in their ‘kitchen garden’ plot.

Interviews, observations and tracking herds

Families were interviewed (Fig. 7.2) and herds
observed (Fig. 7.3) to provide information on
vegetation, land use and animals. Four families from
Bestansur village were interviewed. Three families
(Households 1, 2 and 4) provided information on
present-day activities, one (Household 4) on past and
present activities and the fourth (Household 3) gave
information about activities c. 70 years ago in the
recent past. The tracking of the herd provided vital
first-hand observations of animal diet and offered
an opportunity to observe their grazing habits (Fig.
7.4), collect plants (Fig. 7.5) and to collect dung
directly from specific animals (Fig. 7.6). This activity
gave us the opportunity to conduct more extensive
interviewing. The grazing route during the spring
involved visiting several fields to the east of the
karst-spring in Bestansur (Fig. 7.7). The information
gathered during this aspect of the ethnoarchaeological
pilot study provided important additional insights
into animal diet and helped to clarify the information
we were given. The herders insisted, for example,
that the animals did not eat the reeds (Phragmites).
However, we observed that this was not the case,

with many animals recorded as grazing on the reeds
and bulrushes (Typha) along the edge of the spring
(Fig. 7.8). As CZAP excavations were conducted
in both the spring and summer we were able to
conduct fieldwork during these key periods and
therefore to observe Bestansur village and its animals
in contrasting seasons and weather to examine the
nature and impact of variation in environment on
animal management, grazing and browsing and
archaeologically detectable traces and faecal matter
(Figs 7.4, 7.9 and 7.10).

Kitchen gardens

Although modest, our preliminary dataset clearly
demonstrates that kitchen gardens serve several
purposes for the villagers of Bestansur including
provision of food, decoration and fodder, with
both continuity and variation in practices observed
between the two households interviewed (Elliott et
al. 2015; Bendrey et al. 2016). The function(s) of these
garden plots (Fig. 7.2) is linked to differences in plot
size, household gender roles, personal preferences
and family traditions, as well as the household’s wider
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Figure 7.3. Heading out with the herd. Observations of grazing route.

Figure 7.4. Goats browsing on shrubs and trees adjacent to the Neolithic archaeological mound.
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Figure 7.5. Plants being collected while observing the herds on the grazing route.

Figure 7.6. Dung samples being collected while observing the herds on the grazing route.

99
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Figure 7.7. Grazing route taken daily by sheep and goat herders, east of the village to the agricultural fields adjacent to the
river catchment area.

Figure 7.8. Sheep grazing on reeds alongside a spring.
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Figure 7.9. Sheep and goat herds grazing on the lush vegetation around arable crop fields in the spring.

Figure 7.10. Sheep and goat herds grazing on the fallow fields in the summer.
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Figure 7.11. Dung being collected from households and communal areas to be used as fertiliser on ‘kitchen garden’ plots.

agro-economic strategy. In both cases primary links
with animal management, which are the main focus
of this study, were expressed by (1) the collection and
use of manure to fertilise garden plots, with dung
being either collected from the households” own
animals (Household 1), or from another household’s
livestock (Household 4, Fig. 7.11), and (2) through
the production of fodder as a by-product of weeding
and, in the case of Household 1, also by intention.
It is clear even from this limited sample size that
plant and animal management are closely linked at
a household level and that this relationship extends
beyond the sphere of the individual group, with
dung and plant material being exchanged between
households within the village.

Animal dung

Initial results from the dung reference collection have
previously been published (Elliott et al. 2015). More
extensive results from the reference collection will be
compared in a separate publication to fully investigate
the differences between all the dung samples studied.
During the ethnoarchaeological fieldwork important

details were collected from the two households
relating to the diet of the animals which were later
correlated with and compared to the microscopic
dung analysis. Silica phytoliths (Fig. 7.12) extracted
from the dung deposits provide an indication of diet
and the interviews in the ethnoarchaeological pilot
study supplied the information to establish a ‘known
diet’ of the animals. Furthermore, both our personal
observations and the information gathered from the
shepherd during the tracking of the herds provides
information which correlates with some of the dung
samples.

The dung samples and the dung penning deposits
(Fig. 7.13) collected from Bestansur were analysed
using a combination of techniques. These samples
were collected for a range of analyses that would
enable the characterisation of the faecal material
and could later be compared to the archaeological
analyses. The dung reference collection compared
animal dung samples with a ‘known diet’ against
phosphorus values, spherulite numbers, phytolith
assemblages and micromorphological results.
Phosphorus is elevated in all dung samples and
spherulites and phytoliths are also present in them
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Figure 7.13. Small trench dung into modern animal pen for sampling of dung deposits, Bestansur village (scale 15cm).

all (Elliott 2015; Elliott et al. 2015). Phytoliths were
common in all dung samples and were dominated
by grass phytoliths (monocotyledons, Fig. 7.12). Most
samples contained low numbers of phytoliths from
shrubs and trees (dicotyledons). Wheat (Fig. 7.12),
barley husks (Fig. 7.12) and reed stems and leaves
were identified in some of the dung remains (Elliott
2015; Elliott et al. 2015).

In the dung samples analysed from the animal
pen (Fig. 7.13), phosphorus was elevated throughout
the profile, in the dung deposits and in the sediment
beneath. Spherulites in the animal pen deposits were
abundant and highest in the fresh dung and slightly
reduced in the older dung. The micromorphological
thin section showed clear degradation of the animal
dung with age, particularly a darkening in the colour
and reduction in numbers of spherulites.

Discussion

The aim of this pilot study was to determine whether
ethnoarchaeological studies of environment, ecology,
modern animal management and husbandry can
provide evidence to help interpret the archaeological

datasets. Whilst we applied a standard methodology
in the archaeological fieldwork each season, the
ethnoarchaeological programme varied and
was adapted and developed based on ongoing
results obtained both archaeologically and
ethnoarchaeologically. Modern ethnoarchaeological
comparative datasets can provide important insights
into materials, practices and environment for
archaeological investigations (Kramer 1979; Brochier
et al. 1992; Anderson and Ertug-Yaras 1998; Shahack-
Gross et al. 2003; Lancelotti and Madella 2012; Portillo
et al. 2014). Known information and scientific results
from modern datasets can be compared against
unknown archaeological results and can further
aid archaeological interpretation by identifying and
evaluating similarities and differences in signatures.
One example where this approach was successful
at a Neolithic site was at the site of Makri, Greece
(Tsartsidou et al. 2008; 2009). This study specifically
used ethnoarchaeological phytolith analysis in order
to interpret use of space. Results suggested that the
archaeological site was both a mixed pastoral and
agricultural economy at a permanently occupied
site. Another example of successful integration of
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scientific ethnoarchaeology with archaeological
interpretation is from sites in Mexico analysed
by Middleton and Price (1996). This study used
modern floor deposits to examine geochemical
signatures which enabled successful identification
of archaeological floor deposits. In Syria, Portillo
et al. (2014) used analyses of ethnoarchaeological
phytoliths and dung spherulites to examine Neolithic
household behaviour, specifically identifying
domestic activities and spatial distributions. This
study successfully identified activities such as
storage and cereal processing, and they were
able to identify room-use patterns and household
behaviours (Portillo ef al. 2014).

The ethnoarchaeological pilot study included in
this research was carried out in the modern village
of Bestansur 620m from the archaeological mound,
and the selection of a modern village community in
a rural setting with traditions and practices arguably
similar to those of the Neolithic enables exploration
of similarities and differences in parameters and
material characteristics to aid interpretation. This
investigation correlated what can be observed
microscopically with known information from field
observations and interviews. The overall aim was to
develop scientific datasets from controlled sampling
for comparison to ancient materials to provide a more
robust framework for interpretation of archaeological
deposits. However, a margin of error should be
taken into account because all aspects of animal
husbandry and animal practices such as foddering
and grazing cannot be ascertained in the limited
time of observation in this pilot study. Furthermore,
the vegetation and crops grown will not directly
represent the conditions in the Neolithic, especially
with the introduction of newer domesticates such as
tomatoes and watermelon.

Conclusions and future directions

The ethnoarchaeological methods used in this
research were designed to test and help inform the
archaeological analysis (Elliott 2015). In this pilot
study we recognise the requirement for a combination
of interviews and personal observations to compile
the overall knowledge utilised as the foundation of
the research. The information provided by the families
and the observation of grazing herds provided

a detailed account of the local environment and
vegetation and animal diet, including foddering,
grazing and browsing practices. A cycle of plant
growth, animal foddering and application of manure
as fertilisation was observed. Obtaining an informed
and contextualised account of the modern plant,
environment, animal and human interactions enables
us to consider wider research questions regarding
interactions between these elements in the past.
Examining these relationships today allows us
to develop interpretations on how people and
animals might have interacted with the surrounding
environments in the past, and how everyday life
and habituation practices may have left signatures
which can be identified and interpreted today.
By analysing modern signatures of both human
and animal activity we can successfully integrate
scientific methodological results into archaeological
interpretation in order to address questions such
as plant and animal domestication, animal diet,
foddering and grazing regimes, village structure,
use of space and identification of different activities
(Elliott et al. 2015; Bendrey et al. 2016).

In this study evidence for animal diet was
observed in the dung samples, and animal penning
deposits were documented in micromorphological
thin sections which provided evidence to interpret
penning deposits archaeologically (Chapter 16).
Different environmental and ecological zones were
recognised around Bestansur and these were also
recognised in the strontium isotope results conducted
on soil samples collected from around Bestansur
(Elliott et al. 2015).

This ethnoarchaeological dataset at Bestansur
highlights the value of integrated interdisciplinary
ethnoarchaeological approaches that link the study
of environment, plant and animal management and
socio-economic and cultural practices, and the need
for further work that extends the household data-set
and conducts a similar seasonal approach, to visit
the study area in all four seasons and obtain yearly
rhythms and patterns. Additional interdisciplinary
ethnoarchaeological and experimental combustion
research on animal management, diet and dung fuel
use was conducted in 2017 by Portillo and Matthews
(Chapter 13) focusing also on sustainable architecture
materials, construction and the built environment and
building on the studies here.






8. CONSERVATION

Jessica S. Johnson

Conservation at Bestansur

Artefact conservation as an integrated element of
excavation activities helps to ensure better recovery
of fragile items, careful reconstruction of broken
artefacts for documentation and analysis, and support
for materials identification. Some of the earliest
techniques and ideas about the importance of ‘field
conservation’ were developed in the Middle East, and
the field of conservation, particularly in the UK, has
been heavily influenced by concern about immediate

preservation during and after excavation (Petrie 1888;
Sease 1992).

Conservation and preservation of the site and the
finds are given careful consideration at Bestansur.
Numerous simple but thoughtful practices are part
of the day-to-day work and help to ensure that the
site and the finds are kept as stable as possible during
on-going excavations. These include shade cover
over the entire site (Fig. 8.1), covering the site with
plastic each evening, and making suitable supplies

Figure 8.1. View of Trench 10, with shelter and coverings to slow drying of excavated areas and artefacts.
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and materials such as plastic boxes, Japanese tissue
and aluminium foil available for storage of fragile
finds immediately upon excavation. At the end of the
season, walls are given physical support with plastic
woven bags filled with soil and the site is backfilled
(Chapter 2). All of these practices are part of normal
excavation practice of Bestansur and should serve as
a model for other excavations.

This chapter discusses observations and work
undertaken on-site as well as ideas for how excavation
projects such as Bestansur can help support the
future of heritage conservation in Iraq. The chapter
specifically documents activities carried out at
Bestansur, Sulaimaniyah, Iraq, 1-21 April 2014,
highlights the conservation challenges encountered
at sites such as this, and provides recommendations
on this basis. Further conservation treatments and
training were conducted by Julie Unruh in April 2017
and are detailed in the open access CZAP archive
report: https://www.czap.org/archive-reports .

Artefact conservation in Iraq

The field of conservation developed early in Iraq
with a laboratory established at the Iraq Museum in
Baghdad in 1932 (Al-Nagshbandi 1973). To highlight
the early significance of this, the first laboratory in the
UK opened at the British Museum in 1920 and the first
laboratory in the US opened at the Fogg Museum at
Harvard in 1928. The Baghdad laboratory still exists,
and until recent years was the only active conservation
laboratory in the country.

In 2009 a new conservation education facility opened
as a partnership between the US State Department,
the State Board of Antiquities and Heritage and the
Kurdistan Regional Government. Based in Erbil, the
Iraqi Institute for the Conservation of Antiquities and
Heritage (IICAH) is now managed by a five member
Iraqi Board of Directors with an international Advisory
Council. Programmes in artefact conservation,
architectural conservation and archaeological site
preservation, sponsored by the US State Department
and managed by the University of Delaware, have
developed since its foundation, led by Executive
Director Brian Lione. A variety of shorter courses have
also been offered by a number of other international
academic and non-governmental institutions (Johnson
et al. 2014). At least two museums in the Kurdistan
Regional Government have now opened conservation
labs staffed and supported by graduates of IICAH
programs (at the Slemani Museum and the Erbil
Civilizations Museum). However, there is a dearth
of opportunities for practical, hands-on experiences
for students trained at the IICAH - a standard part of
conservation training. The 2014 CZAP field season was
an opportunity for three young Kurdish archaeologists
and conservators, staff of the Slemani Museum, to gain
some knowledge and experience in archaeological field
conservation techniques through both observation and

participation, as described below. Kamal Raeuf Aziz,
Nyan Nasser and Hero Salih were exemplary in their
work and their help in the field.

Conservation on-site

The majority of time was spent working on site lifting
a number of very fragile artefacts. These included
woven material at first thought to be textile (later
identified as degraded matting), small clay balls
and shapes that may be figurines, a large fragment
of burnt or bitumen-lined matting, and a few other
materials. Two basic methodologies were used —
facing with Japanese tissue and block lifting, or careful
excavation of soil away from the edges of artefacts,
with or without consolidation, and then removal.
Because of the damp soil conditions, maintained
during excavation by the shade cover and daily
covering of the site with plastic, fragile artefacts are
kept physically supported by the clayey soil until it
dries (Roth and Tsu 2002).

Fragile in situ materials

Three block lifts were undertaken on areas of fragile
organic remains in C1771 (Fig. 8.2). A block lift is a
method of removing a fragile artefact while keeping
it supported by the surrounding soil (Payton 1992).
In situ macro-shots of the artefacts were taken by
project photographer Chris Beckman before lifting,
in case the block failed. Viewing these images after
excavation at the laboratory, it became clear that,
though at first glance the first two artefacts lifted
had a woven structure of fine threads, in fact there
was no place where a finely divided weave pattern
could be discerned. The fibres were not twisted which
would have indicated that they were spun. Instead,
the interwoven structure seems to be composed of
fine fibres that are the remains of wider grasses or
reeds. A third, separate area of interwoven material in
C1781 is a better-preserved black area where complete
elements of the interwoven material are visible —
either as carbonised material or perhaps bitumen
lining and white traces of phytoliths preserving the
surface shape of the material (Fig. 8.3).

In each case the organic material was faced
with Japanese tissue using Paraloid B-72 (see
information on materials below) to keep it from
shifting and then block lifted. Antiquities Directorate
Representative Kamal Raeuf Aziz did much of the
physical removal of soil for all the blocks and was
assisted by conservation intern Nyan Nasser (Fig.
8.4). After excavation, all blocks were taken back
to the laboratory and given additional physical
support around the base using several layers of
aluminium foil strapped tight with locally purchased
tape (which will not be stable long term). Each was
then inserted into a support cut into polyethylene
foam inside a plastic box for drying and storage.
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Figure 8.2. Organic materials in situ, before lifting, C1771 Sp50 B5 T10.

Figure 8.3. Grass or split-reed matting, C1781 Sp50 B5 T10.
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Figure 8.4. Kamal Raeuf Aziz (left) and Nyan Nasser removing a block with matting stabilised with Japanese tissue and adhesive.

There was not time to remove the facings, and a
stable reversible adhesive was used, so they can be
removed in the future if desired. The black matting
(Fig. 8.3) in particular, would make an informative
example for display if treated in the future.

Small unfired and low-fired clay objects

A number of small clay objects were uncovered in
several places during the site visit (Fig. 8.5; Chapter
21). They are often partially burnt, but rarely fired
(though one unmistakable fired clay figurine was
recovered from the site during our time on site:
SF532, Fig. 8.8). Because of their fragility, usually from
cracking throughout the structure, a methodology of
facing the artefacts with Japanese tissue and Paraloid
B-72 after applying ethanol to the surface was devised
and shared with several excavators. Application of the

ethanol was an attempt to push some of the water out
of the surface of the clay so the Paraloid B-72 would
not emulsify. This technique gave some support to
the objects allowing them to be excavated in some
cases. The facing is removable with acetone — and
several objects were treated back in the laboratory
to remove the facing.

Humic material

One morning was spent excavating an area of
dark ‘humic’ material found under a stone mortar
in C1773 (Fig. 8.6). This black material had no
identifiable structure that could be seen in the field.
The material was curved in the shape of the stone,
but discontinuous. The edges found under the stone
were clarified, but the material continues into the
profile so the total extent could not be defined. It was
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Figure 8.5. Clay shapes in situ in the field, C1772 Sp27 T10.

photographed in situ. Four samples (SA2239-5A2242)
were taken of the material for further study.

Human remains

We assisted physical anthropologist Sam Walsh in
her work uncovering human remains as so many
partial skeletons were found in Space 50 of Building
5. In particular, one skull was thought to have a black
material applied on the temple and forehead area.
It was cleaned in the field using mini cotton swabs
and water to clarify this hypothesis. However, with
removal of overlying dirt and pXRF analysis, it was
confirmed to be manganese staining (Chapter 19) and
no further treatment was applied.

Laboratory conservation treatments

Fifteen small artefacts (clay disc, low-fired figurine,
small clay artefacts, block lifted woven materials)
were given treatment in the laboratory (Table 8.1).
Documentation photography before and after
treatments was carried out by Amy Richardson. All
treatments were documented in an Excel spreadsheet
which was provided to add to the excavation database.
The table includes the following information:

e Tracking number (small find number, bulk find
number, or sample number)

Context

Material

Description

Problem
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o Treatment
e C(Conservator
e Date treatment finished

In general, treatments included removal of facings or
clean-up of consolidant applied in the field (Fig. 8.7),
basic cleaning to uncover surface detail, restoration
of fragments of broken artefacts (Fig. 8.8). and in

Table 8.1. Bestansur artefacts treated in the laboratory, spring
2014.

SF no. SA no. C no. Material
329 1548 clay token
333 1550 clay object
359 1554 clay lump
370 1564 clay object
470 1731 cowrie
468 1731 cowrie shell
532 1781 clay figurine
2175 1771 4 clay lumps
2163 1771 woven fibres
2317 1771 woven fibres
2318 1771 woven fibres

some cases specialised packing to ensure stability in
storage. Details of treatments are documented in the
archival records of the project.

Materials used in treatments

e Paraloid B-72: clear, colourless, thermoplastic
acrylic resin. Paraloid B-72 is composed of an
ethyl methacrylate (70%) and methyl acrylate
(30%) copolymer.

e Japanese tissue: Mulberry fiber tissue used
applied with glue to stabilize surfaces during
excavation

e Ethanol, acetone, white spirit—solvents purchased
at pharmacies in Iraq

Conservation student practice

Thanks to the support of excavation co-director Kamal
Rasheed Raheem, Director-General of Antiquities for
the Sulaimaniyah Province, and Slemani Museum
Director Hashim Hama Abdullah, Ms Nyan Nasser, a
2013 graduate of the ICAH Advanced Conservation
program participated as an intern on-site during the
week. Since graduation from the Institute, Nyan has
been working in the small conservation laboratory

Figure 8.6. Dark deposit and red pigment under stone mortar, C1773 Sp53 B9 T10.
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Figure 8.7. Conservation intern removing a facing applied in the field.

at the Slemani Museum. Examples of her work there
include upgrading mounts for display and restoration
of ceramics.

Though Nyan has a degree in archaeology from
Salahaddin University, this was her first opportunity
to actively participate in an on-going excavation.
This is typical of many archaeology students in Iraq.
Mock-up excavation and survey experiences take
place as part of IICAH educational programs, but
only real on-site experience gives people a nuanced
understanding of preservation issues, limitations
of recovery from the field, and new excavation
methodologies currently being used. Nyan assisted
with several different projects in the field, to remove
very fragile materials from the soil including assisting
with block lifting and facing and lifting fragile unfired
clay objects. In the laboratory, Nyan learned how to
consolidate fine cracks in clay artefacts, removal of
facings applied in the field, and practised repair of
low fired clay artefacts.

Conclusion: ideas for the future

A week on site with the Central Zagros Archaeological
Project demonstrated future opportunities for
collaboration and to integrate conservation in future
excavations, including:

1. To continue to invite Iraqi museum staff and
students with an interest in conservation to

Figure 8.8. Conserved and restored clay figurine, SF532
C1781 Sp50 B5 T10.
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participate in the excavation and laboratory
analysis that takes place on-site. Even if there
is not a conservator on-site, the understanding
of excavation and analysis is vital to ensure
conservation decisions made in the museum
laboratory take into account new research agendas
that could be affected by conservation treatment.
To pair IICAH graduates with US or European
conservation interns on-site, to share theoretically-
informed knowledge and practical approaches,
to encourage Iraqi students with continued
education and to develop on-the-ground skills for
the interns. This will ensure conservation issues
are tackled in real-time on-site throughout each
season.

Incorporation of ideas of preservation and
conservation of artefacts and architecture in such
projects that are investigating the development of
the earliest agricultural communities ensures better
recovery and preservation for analysis and reanalysis
in the future. Constant awareness of preservation also
saves architecture and artefacts that can be utilised
for more public use in museums and archaeological
site tourism attractions. Some of these ideas are under
discussion for the future of the site. The CZAP project
can serve as a model for other excavations to consider
preservation and conservation throughout the project
to allow what is recovered to have the widest possible
impact in the scholarly and public arenas.



9. EXCAVATIONS AND
CONTEXTUAL ANALYSES:

BESTANSUR

Amy Richardson, Roger Matthews, Wendy Matthews,
Sam Walsh, Kamal Raeuf Aziz and Adam Stone

Introduction to the excavations

The Central Zagros region was one of the first in
which pioneering interdisciplinary investigations
were conducted to investigate the origins of the
Neolithic in the Eastern Fertile Crescent (EFC). In the
lower Zagros in Iraq, excavations at Jarmo revealed a
long-lived settlement with domesticated plants and
animals spanning c¢. 7000-6000 BC (Braidwood et al.
1983). Since the 1960s, however, no excavations had
been conducted in this region on a Neolithic site. The
identification of a previously unknown Neolithic site
near the modern village of Bestansur by the Shahrizor
Plain Survey (Altaweel et al. 2012) therefore provided
the opportunity for analysis of local and regional
variation in sedentism and resource management
by comparison with the results from Jarmo and
previous excavations in highland Zagros by the
Central Zagros Archaeological Project (Matthews
et al. 2013a). The site promised to be important as
the surface scatter extended over 4ha and the site is
located next to a major spring with access to a rich
range of environmental zones on the western side
of the Shahrizor Plain, in a cluster of multi-period
mounds that indicate long term settlement and
sustainability in this locale.

The mound of Bestansur first came to archaeological
attention in 1927 when ‘Persian period’ pottery was
noted, and the site was subsequently recorded
in the Iraq Atlas of Archaeological Sites (Speiser
1926-1927: 10-11; Directorate General of Antiquities
1970). Prehistoric occupation at the site was detected
in 2009 when the German/Iraqi Shahrizor Survey
Project identified Late Neolithic pottery at Bestansur
(Altaweel et al. 2012: 21). Bestansur was included in
the CZAP exploratory survey of Epipalaeolithic and

Neolithic sites in 2011, which aimed to identify sites
that would provide new insights into early settlement
and resource use in Sulaimaniyah Province in the
Kurdistan Region of Iraq in which Jarmo is located,
65km to the northwest of Bestansur. In September 2011
and January 2012, we conducted surface collection
on the mound and in the surrounding fields at
Bestansur (Fig. 9.1). Analysis of the recovered artefacts
indicated the presence of Neolithic materials in the
fields to the west, south and east of the mound. In
particular, significant quantities of Early Neolithic
chert and obsidian stone tools and working debris,
including bullet cores, were recovered (Fig. 9.2).
Surface collection of ceramic sherds on the mound
itself indicated that later periods of occupation
overlay the Neolithic occupation. Much of the raised
mound is Iron Age, Sasanian and Ottoman in date,
with abundant pottery from these periods but no
evidence for Chalcolithic or Bronze Age occupation.
In order to assess the extent of preservation of
the Early Neolithic levels and examine the range of
activities conducted across different sectors of the
settlement, locations for test trenches were selected
based on the density and diversity of the surface finds
and the mound’s topography. Ten 2 x 2m trenches
were excavated at locations on the lower slopes
of the mound and in the surrounding fields from
March 2012, following the excavation and sampling
strategies established at Sheikh-e Abad (Fig. 9.3;
Chapter 2). Subsequently, three additional areas of
Neolithic activity were selected for more extensive
and intensive investigation based on these results.
Surface survey at Bestansur identified evidence
for Neolithic materials over an area of 4ha. The
subsequent excavations established that intact
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Figure 9.1. Survey of the field: a) to the west of the mound at Bestansur; b) area of the survey and approximate extent of the

Neolithic settlement.

Figure 9.2. Chert cores and obsidian from surface collections.

Neolithic architecture is preserved across an area of
more than 100m north-south and 100m east—west. This
extent of occupation indicates a Neolithic settlement
atleast 1ha in size and it is likely that the Neolithic site
and its environs are significantly larger. The modern
field surface slopes gently down from northwest to
southeast, and intact Neolithiclevels correspond with
this slope, being consistently preserved at c. 30-50cm
below the modern plough depth and topsoil in the

fields surrounding the mound. In the excavated
trenches, intact levels of Neolithic architecture are
preserved at c. 559m asl to the east of the mound
(Fig. 9.4a) and at c. 560m asl to the west (Fig. 9.4b).
The Neolithic settlement at Bestansur appears to
follow a northwest-southeast slope and is likely
situated on a low natural eminence overlooking the
nearby spring. Erosion of the Neolithic settlement
by levelling for construction in later periods and
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Figure 9.3. Contour plan of Bestansur mound, showing location of Trenches 1-13.

modern ploughing have contributed to truncation of
the Neolithic architecture and subsequent activity in
the surrounding fields, although later Neolithic levels
are preserved beneath the mound itself, to heights of
at least 561.50m asl in Trench 12.

In this chapter we examine the structures, features
and deposits in their stratigraphic order of deposition
from the base of excavations to the modern surface
across the different sectors of the mound, by trench
number. A summary contextual analysis in the
concluding discussion of each trench examines the
key finds and interpretations of each area. All heights,
unless otherwise stated, refer to the uppermost level
of the feature or deposit in metres above sea level
(m asl), and were taken from a Datum situated on a
concrete platform located on the summit of the mound
(567.98m asl). At the end of each field season we
produced full archive reports which provide detailed
information on all trenches and materials excavated
at Bestansur and Shimshara. These reports are freely
available at: https://www.czap.org/archive-reports. In-
depth discussion of the materials from these different
trenches are presented in specialist chapters and the
characteristics of each sector of the site summarised by
ordinal location in Chapters 12 and 24. Radiocarbon
dating indicates that Neolithic occupation at the site

spans at least 7660-7000 BC, with the latest Neolithic
levels excavated so far investigated in Trench 12.

Trench 1

Selection of location and excavation strategy

In order to identify the depth and nature of Neolithic
sequences within the mound, Trench 1 was located
on the lower slopes of the eastern side of the mound,
approximately 10m from the field edge (Figs 9.3-5).
Laid out as a 2 x 2m trench, the sections were
stepped out as a safety precaution as the excavations
progressed beyond a metre in depth. Investigations
identified two phases of stone walls above a deep
deposit of anthropogenically sterile material.
Investigations progressed beneath this level in a 1 x
2m area in the east of the trench and located Neolithic
architecture 2.35m below the surface of the slope.

Sequence of deposits, features and structures

Neolithic levels

The earliest levels investigated in Trench 1 are
associated with Building 2, which was constructed
from yellowish red brown mudbrick walls (W3, W4)
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Figure 9.4. View of the trench locations: a) trenches on the eastern slopes looking west towards the mound,; b) trenches on the

western slopes looking southwest from the top of the mound.

aligned northwest to southeast at 559.78m asl and
which extends beyond the trench edges (Fig. 9.6). The
surfaces of the wall faces in Sp3 had been burned to
a reddish orange colour (Fig. 9.6).

Space 3 was excavated to a depth of 559.48m asl,
to a firm brown silty clay loam packing C1107, over
which a contiguous surface of flat unworked stones
had been laid C1105, C1103 and C1102 (Fig. 9.6).
Within this material small quantities of animal bone,
chipped stone tools and a small hammerstone were
recovered. Heavy residue analysis revealed only low
levels of all types of material. Overlying and sealing
the stone surface was a firm dark yellowish brown
silty clay loam C1100, which was the last remaining
deposit within walls W3 and W4. A burnt clay ball

SF15 was found adjacent to the burnt wall surface
in Sp3, like those found at Neolithic sites across the
region (Chapter 21). Other redeposited burnt material
within Sp3 was detected in micromorphological thin-
sections (Chapters 12 and 16).

No distinct features nor deposits were identified
in the area southwest of W3 (Sp4). A series of units
C1106, C1104 and C1101 was excavated with the aim
of revealing further features in this area. The brown
silty clay loam deposits had a very low density of
material, below that expected of an external area.
Overlying and sealing W3, W4 and deposits in Sp3
and Sp4, an area of possible in situ burning C1013
extended across all of Trench 1.

All these deposits were devoid of pottery and are
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Figure 9.5. Trench 1: a) as the initial 2 x 2m trench; b) with stepped sections.

Figure 9.6. Trench 1: a) multi-context plan of Neolithic levels; b) burnt wall face of W3.

considered to represent Early Neolithic activities
underlying the later period occupation of the mound.
The chipped stone in both Sp3 and Sp4 comprises
mixed chert and obsidian tools and debitage and
is typical of the broader assemblage from the other
Early Neolithic deposits across the site (Chapter
20). Overall, the zooarchaeological remains from
the Neolithic levels of Trench 1 were very small in
number, weighing only 31.7g, and heavy residue
analysis revealed a low-density of material of all
types, suggesting that many of these deposits are
located within a building.

Post-Neolithic levels

Sealing C1013 was an anthropogenically clean and
moderately firm dark greyish brown silty clay C1011,
c. 20cm thick, which spanned the extent of the trench.
Above C1011, a small patch of ashy dark greyish
brown silty clay C1010 5cm thick was identified in
the southeast corner of Trench 1. Above this level, a
thick deposit C1009 devoid of any visible stratigraphy

was excavated as a single 60cm unit across the trench.
This deposit clearly separates prehistoric from historic
levels and represents a hiatus in occupation in this
area of the mound. Constructed directly on C1009
(560.68m asl), with no indication of a foundation
trench, was a stone wall C1008, at least 2.4m in
length from the southwest corner of the trench to
the northeast (Fig. 9.7). It was 0.86m in height and
0.84m in width, and the stones were of irregular
size and shape, showing little obvious coursing or
internal organisation. The stones were set in a thick
and muddy dark yellowish brown mortar. Above
this, a much higher course of stones C1004 was set
above a 0.12cm thick deposit of a similarly mud-like
mortar C1006 (561.43m asl). A break in the wall and
the large end stone, approximately half-way along its
length, forms a possible entranceway.

To the northwest of Walls 1 and 2 in Spl, a
moderately loose dark greyish brown silty loam
C1002 overlay C1009, within which was a bronze
nail SF3. To the southeast of the wall in Sp2 was
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Figure 9.7. Post-Neolithic architecture C1008: a) looking north, scale = 50cm; b) plan of C1008 Walls 1 and 2.

first a 3cm thick deposit of a mixed greyish green
and orangish brown silty clay C1007 which stretched
across the entire trench, again above C1009. Above
C1007, a defined area of ashy material C1005, 5-10cm
thick, had been dumped in the entranceway and
spread c. 30cm to the southeast into Sp2, perhaps
representing material swept out of the internal area
to the northwest of Spl. Above C1005, a further
deposit of loose greyish brown silty clay loam C1003,
around 0.6m deep, covered the full extent of Sp2
to the southeast of the wall. This deposit extended
through the doorway between walls W1 and W2 and
was possibly equivalent to C1002.

Overlying these deposits, across the 2 x 2m extent
of Trench 1, was c. 40cm of topsoil covered by turf,
excavated as C1001 and C1000 (562.13m asl). For
safety and access, once a depth of 1.2m had been
reached in Trench 1, the four sides of the trench were
stepped (Fig. 9.5b). Each step consisted of an area of
2 x 2m taken down c. 1-1.5m depending on the slope
of the mound: northern extension C1015, eastern
extension C1017, southern extension C1016 and
western extension C1018. In the northern extension,
the continuation of W2 C1012 was identified.

Contextual analyses and interpretation

Investigations in Trench 1 and the identification of
mudbrick architecture in the lowermost levels provide
a crucial window into the depth of deposits 2.35m
below the modern surface and the topography of the
Neolithic settlement. Neolithic activity in Trench 1 is
represented by low volumes of material, and there
is no evident differentiation between Sp3 and Sp4 in
Building 2. Walls W3 and W4 therefore probably define
interior spaces. Space 3 appears to have an earlier phase
of use associated with burning attested by the burnt
wall faces, which perhaps are part of a large rectilinear
fire installation, similar to Sp48 in B5 T10. Building 2
will be re-investigated in the next phase of the project as

Figure 9.8. Matrix of the sequence of deposits in Trench 1.
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part of new analyses of a neighbourhood of buildings
in one large trench that conjoins Trenches 1, 6 and 10.

The post-Neolithic deposits in Trench 1 contained
mixed artefact assemblages, including ceramic
material and a number of Cay0nii tools in the topsoil
deposits, perhaps from the later phase of Neolithic
activity eroded by subsequent occupation on the
mound (Chapter 20).

Trench 2

Selection of location and excavation strategy

A 2 x2m trench was located on the southwest side of
the mound in order to explore the depth and extent
of the Neolithic levels within the lower slopes of the
mound on the opposite side of the mound to Trench 1
(Figs 9.3 and 9.9). In contrast with the sterile deposits
and stone architecture in Trench 1, excavation in
Trench 2 identified continuous lenses of slope wash,
pits and a tannur above a dense terrace of stone and
pottery. Investigations continued beneath this surface
in a 2 x Im area and identified it to be immediately
overlying a thin layer of deposits sealing Neolithic
material c. 2m below the surface of the mound.

Sequence of deposits, features and structures
Neolithic levels

Neolithic deposits were encountered in Trench 2 at the
base of a 1 x Im sounding in the southwestern quarter
of the original 2 x 2m excavation, at a maximum depth

559.34m asl, 2m below the surface of the mound.
Excavations in the southwest revealed an in situ
Neolithic surface, C1039, with scattered shell, bone
and chipped stone, which sloped down to the west.
Overlying this were two thin occupation deposits,
C1037 and then C1035 each c. 5cm thick. These brown
silty clay deposits included stone, shell, mollusc shell
and bone fragments. The deposits were devoid of
pottery or later material and appear to represent an
undisturbed area of Early Neolithic activity.

Post-Neolithic levels

A dense layer of pottery and stone 10cm deep, C1038
and C1036, mixed with shell, bone, and chipped
stone, was deposited only 20cm above the Neolithic
deposits (Fig. 9.10; 559.54m asl). Deposits above
the stone surface C1036 contained a high density of
pottery belonging to a mix of periods, as a result of
slope wash from the upper levels of the mound to
the northeast of Trench 2.

Directly overlying C1036 and C1035, lenses of
mixed slope wash c. 70cm thick were excavated as
C1034, C1031=C1032 across the southern half of
Trench 2 (2 x 1m). Above this level, deposits in Trench
2 were excavated across the full extent of the 2 x 2m
area. The deposits extend across the whole area and
comprise a c. 5cm deep layer of stones C1030 (560.29m
asl), possibly a disturbed surface, covered by a c. 10cm
thick mixed deposit of slope wash similar to C1034. In
the northeastern corner, C1029 was cut by a shallow
pit C1028, the fill of which contained a fragmentary
human mandible. In the northwestern corner of

Figure 9.9. Excavation of Trench 2 on the south-west slope of the mound.
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Figure 9.10. Neolithic deposits C1039 (east) and overlying sloping layers of dense pottery and stones C1038 and C1036.

Looking south, scale = 50cm

Trench 2 and constructed on the upper horizon of
C1029, was a small, round tannur C1027, 36cm wide
and standing 25cm high, containing ashy burnt fills
C1026, sealed by C1025.

Surrounding the tannur C1027, sealing the pit
C1028 and overlying deposit C1029 were layers of
slope wash excavated in 10cm units: C1024, C1023
and C1022 (560.74m asl). Overlying C1022 were c.
40cm of subsoil C1021 and 25cm of topsoil C1020
(561.39m asl).

Contextual analyses and interpretation

Excavations in Trench 2 yielded a large volume of
pottery in addition to stone, bone, and shell. Most of the
deposits represent mixed post-Neolithic slope wash.
The presence of Early Neolithic deposits provides
evidence for intact activity areas c. 2m below the slope
of the mound in the southwest. The lowermost deposits
C1039 (559.34m asl) are located 12cm deeper than the
base of the Neolithic walls investigated in Trench 1
(559.48m asl), indicating that a Neolithic horizon is
very likely to be preserved throughout the mound on
a low natural rise. These excavations established that
any future investigation of Neolithic levels within the
mound would require excavation of at least 2m of
overlying slope deposits and later levels.

Trench 3

Selection of location and excavation strategy

A small step trench, 2m (N-S) by 1.5m (E-W), was
excavated on the edge of a modern irrigation ditch
along the southwest edge of the mound in order to
assess the potential for stepped investigations to
obtain a rapid insight into the nature and date of
deposits at the base of the mound (Figs 9.3, 9.12). As
deposits in the southern half of the trench were less
well-preserved and potentially disturbed, excavations
were stepped down to reveal the base of the mound
and the modern plain.

Sequence of deposits, features and structures

Neolithic levels

No intact Neolithic deposits were reached in this
trench. The lowest levels C1047 were excavated at
a depth of 1.51m below the modern mound surface
at its northern edge and 20cm beneath the irrigation
ditch to the south (560.47m asl) and contained pottery
of a late date. Excavations were halted at this depth
as excavations in Trenches 2 and 4 were proving
more productive and had greater potential for more
extensive and deeper excavations into the Neolithic.
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Figure 9.11. Matrix of the sequence of deposits in Trench 2.

Post-Neolithic levels

The earliest levels excavated in Trench 3 consisted
of ¢. 5-10cm of distinct ashy lenses in a greyish
brown silty clay loam. The ash lenses were present
throughout occupation deposits C1047 possibly
associated with an irregular line of stones identified
along the western edge of the trench, forming a linear
feature or wall. Overlying C1047 and the associated
linear stone feature, a 15-20cm thick deposit of a
brown silty clay loam C1046, was rich in broken
brick. This bricky deposit was sealed by a 10cm thick

layer of brown silty clay C1044, rich in stone, pottery
and animal bone fragments, and included a sherd of
plastic. A further 10cm of mixed occupation deposit,
C1043, overlay C1044, and was similar in colour and
consistency to the material below. Above C1043, up
to 45cm of topsoil was removed across the trench as
C1040, C1042, and C1045.

Contextual analyses and interpretation

This investigation of the southern extent of the
mound has demonstrated the consistent depth and
preservation of post-Neolithic deposits across the site.
The lowermost levels, c. Im above projected Neolithic
activity identified in Trenches 1 and 2, contain
mixed later material and disturbed post-Neolithic
activity and represent considerable depths of later
accumulation deposits from subsequent occupation.
These investigations in the southern slopes of the
mound at Bestansur (T1, T2 and T3) indicate that
the Neolithic settlement occupied a low natural rise,
above and terraced into which subsequent activities
formed the upper slopes and summit of the mound,
up to 8.6m above the intact Neolithic levels in the
southern sector.

Trench 4

Selection of location and excavation strategy

Trench 4, a2 x 2m trench, was excavated to investigate
the depth and nature of Neolithic activity in the flat
area to the southwest of the mound, close to where
several Neolithic bullet cores were found in the
surface survey (Fig. 9.3, Fig. 9.14). Possible Neolithic
activity surfaces were detected immediately below
topsoil. The trench was divided in half, and a 2 x
1m trench excavated in order to provide a profile
view of deposits and leave a sequence for future
sampling. At Im below the modern surface, deposits
became lighter in colour and only contained sparse
anthropogenic inclusions. In order to investigate more
rapidly whether these pale deposits were natural and
to step the trench for safety, the excavated area was
reduced to a 1 x Im trench to a depth of 1.9m below
the modern surface.

Sequence of deposits, features and structures

Natural deposits

At the base of Trench 4, 1Tm below the modern
surface, probable natural deposits of a firm silty clay
loam were investigated to a depth of 40cm (558.74m
asl) in the southwest quadrant of the trench (Fig.
9.15). The lowermost natural deposits C1088 were
distinguished by an increase in carbonate inclusions.
Overlying this deposit were 20cm of reddish brown
clay loam excavated as three units C1087, C1086
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Figure 9.12. Excavations in Trench 3. Looking northeast, scale = 50cm.

and C1085, containing occasional anthropogenic  (559.11m asl). These deposits had very low levels of
material (chipped stone and bone). Above this fragmentary anthropogenic material, likely moved
accumulation, 17cm of deposits were excavated across ~ down by bioturbation: these finds decreased with
the 2 x Im western half of Trench 4 C1084 and C1083  depth.
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Neolithic levels

The boundary between the natural deposits and the
overlying levels, which had clear traces of human
activity, was gradual and affected by bioturbation.
Overlying the uppermost natural deposits C1083,
the first layer of Neolithic deposits in this area of the
mound comprised a dark brown silty clay C1082 with
a sequence of discontinuous lenses of mollusc shells
(Helix salomonica), heavily abraded bone, flat-lying
chipped stone blades, patches of ash, charred plant
remains and burnt aggregates. This sequence of lenses

Figure 9.13. Matrix of the sequence of deposits in Trench 3.

was sampled as a micromorphology block SA352
(Chapter 12) and revealed low levels of dung and
faecal spherulites (Chapter 16) with secondary ash
deposition, indicative of proximity to a primary area
of external burning. Heavy residue analysis of these
lenses, and all Neolithic contexts from this trench,
indicate high levels of molluscs but with otherwise
average quantities of other artefacts.

Above this initial layer was a series of at least seven
surfaces and accumulated deposits in a sequence
¢. 70cm thick from 559.23 to 559.93m asl: C1081,
C1080, C1069-C1062. These deposits comprise a dark
brown (10YR 4/3) fine silty clay loam with mollusc
lenses 1-2cm thick at c. 4-10cm intervals over an
area of 0.3-2m in extent (Fig. 9.15b). The presence
of surfaces was marked recurrently by bones and
chipped stone blades lying flat, suggesting a sequence
of consistent activities and repeated use of this area.
A single rim sherd SF23 from C1081 was of coarse
low-fired pottery, and may potentially be of Neolithic
date, rather than intrusive. Contexts below C1064
(C1067-C1069, C1080, and C1081) were excavated
only in the western half of the trench to speed up
investigation of the nature of the Neolithic deposits,
C1062W=C1065E and C1063W=C1066E, and to use
the resultant section to follow the slope and extent
of surfaces more precisely. The Neolithic deposits
were encountered below c. 30cm of topsoil, which

Figure 9.14. Excavations in Trench 4. Looking northeast, scale = 50cm.
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Figure 9.15. Trench 4 sections, a: section drawing; b: photo through mollusc lenses and surfaces, looking west, scale = 50cm;

c: sounding into natural deposits, looking south, scale = 50cm.

was heavily ploughed and cultivated and excavated
as C1061 and C1060.

Contextual analyses and interpretation

No traces of in situ architecture were detected in this
trench. Deposits appear to represent a sequence of
accumulated trampled surfaces in an external area.
There was remarkable consistency in the types of
accumulated deposits and materials, which suggests
considerable repetition and long-term continuity in
the types of activities in this area of the site.

Many of the activities in this area were associated

with deposition of mollusc shells, chipped stone
and bone, and occasional patches of ash and burnt
aggregates and red pigment flecks. These materials
suggest activities associated with processing of
molluscs, most likely as a food source since they
predominantly comprise the edible Helix salomonica
(Chapter 17). Food production is supported by the
associated activities of fire and lithic production,
as well as the number of bone fragments. The
zooarchaeological assemblage across the Neolithic
levels in Trench 4 was low in density and very
fragmented, although C1063 contained a notably
higher proportion than the other contexts, with all
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Figure 9.16. Matrix of the sequence of deposits in Trench 4.

pieces showing signs of abrasion through exposure
and trampling, as may be expected in an actively
used external area.

The chipped stone assemblage in Neolithic levels
in Trench 4 has a below-average density of debitage
for the site, but a number of tools lying flat on
surfaces and a high ratio of obsidian to chert, with
diagonal-ended bladelets, shouldered drills, notched
blades and sickle blades occurring with an unusually
high frequency. All the obsidian may be attributed
to Nemrut Dag with the exception of one obsidian
blade, Tool 374 in C1069, which appears to come from
an unusual source and suggests wider networks or
material experimentation (Chapter 20). The chipped
stone artefacts indicate a concentration on the tool-
specific working of perishable materials, requiring

sharp obsidian above chert. Diagonal-ended bladelets
may have been used as arrow barbs, an explanation
also consistent with wood shaft smoothing using
notched blades. Interestingly no ground stone nor
small-finds were present in this external area.

Of further significance is the presence of traces of
dung spherulites in spot samples of the ashy patches
from C1081-C1082 (Chapter 16). The presence of dung
in ash suggests use of dung as fuel in this area of
the site. A section of human femur and a deciduous
human molar were found at the base of C1067.
Such low-density distribution of human bone across
Neolithic surfaces is in keeping with the site-wide
pattern (Chapter 19).

Trench 5

Selection of location and excavation strategy

In the field to the west of the mound at Bestansur (Fig.
9.3) surface survey yielded several chert bullet cores
and possible very early ceramics. Trench 5, 2x2m,
was located to establish the extent of the spread of
material directly to the west of the mound and to
explore activities in this area of the site, including
the possibility of flint knapping areas (Fig. 9.17).
Initial spits through the topsoil and subsoil revealed
that the eastern and western sides of the trench were
displaying markedly different artefact patterns: a
mollusc midden in the west of the trench, cut by a
deep pit in the east. The dense mollusc deposit was
column-sampled at its maximum depth (Chapter 17).

Sequence of deposits, features and structures

Neolithic levels

Deposits of grey brown silty clay containing sparse
anthropogenic material were reached and excavated
as C1140 at a depth of 1.3m below the modern field
surface (559.38m asl). Immediately overlying this
horizon, the earliest human activity was indicated
by a few isolated chert and obsidian blades within c.
30cm of dense pale reddish brown silty clay, C1079.
This deposit became increasingly sterile with depth.
Following continuous low-level activity in this area,
a substantial mollusc midden C1078 (559.78m asl)
was piled on to the uppermost surface of C1079. The
midden was located across the northwest of Trench
5, with its full extent clearly extending beyond the
limits of the excavation. Within the trench the midden
measured 2m N-5 and 1.6m E-W, approximately
7-10cm deep. Based on a column sample density
estimate, the area in Trench 5 alone contained ¢. 8000
molluscs (Fig. 9.18). The midden took the form of a
low heap built up on the underlying surface. Samples
taken for micromorphology (5A122 and SA123) have
revealed at least two phases of shell deposition,
and confirmed that this midden-like deposit largely
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Figure 9.17. Excavation of Trench 5. Looking northwest, scale = 10cm.

Figure 9.18. Sectioned midden C1078 showing depth to underlying surface C1079 and cut by C1076. Looking north, scale=50cm.
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represents mollusc discard with only sparse charred
flecks, ash and coprolite aggregates, which suggest
a range of other activities were conducted nearby
(Chapter 12).

Within the mollusc midden were small quantities
of animal bone and fired clay, and a range of artefacts,
notably a hammer stone with percussion marks,
and obsidian and chert blades, including a blade of
pale grey obsidian SF13 between layers of shell (Fig.
20.46). In total, eight Cayonii tools were recovered
from Trench 5, including two from C1078. This is a
dense concentration of these tools when compared to
occurrences across the rest of the site, and is likely
indicative of a specific activity requiring a non-
standard tool type as well as providing evidence for
the approximate date of the deposition, between 7600
and 7000 BC (see Table 20.26). Analysis of the mollusc
shells within the midden revealed that the molluscs
have been size-selected, with larger molluscs picked
preferentially over smaller members of the species,
a characteristic of the selection of molluscs for food
(Chapter 17).

Post-Neolithic levels

Sealing the midden was a deep deposit (15cm)
of firm very dark greyish brown silty clay C1075
(659.93m asl). Dense chipped stone (both obsidian
and chert) and bone, with some small quantities of
pottery, suggest either bioturbation or a later and
mixed origin. This was sealed by a deposit containing
abundant pottery C1074, 20cm deep. Cut into the
mixed deposits was a later pit C1076 (Fig. 9.18,
bottom), which dominated the east side of Trench
5 and extended beyond the limits of the trench.
Within the trench the pit was 1.27m N-S and 0.57m
E-W. The pit fill was a dark greyish brown silty clay
loam packed with mixed deposits of pottery, stone,
lithics and shell. The pit was excavated to a depth
of 1.5m but was not bottomed. Sealing the pit and
extending over the full width of Trench 5 was a 20cm
thick deposit of packing material rich in stone and
broken mudbrick C1073 (560.25m asl). This deposit
was in turn overlain by 10cm of a mixed deposit
C1072, containing stone, baked brick and thick-
walled ceramics, and glass, disturbed by ploughing.
Above this, 10cm of subsoil C1071 and topsoil C1070
were very churned and contained material from all
periods (surface 560.68m asl).

Contextual analyses and interpretation

The earliest phase of activity in Trench 5is represented
by sparse chipped stone tools, including chert and
obsidian blades, and Helix salomonica shell. This
low-level activity is followed by the deposition of a
midden of mollusc shells, comprising predominantly
land snails with occasional freshwater molluscs. The
mollusc midden represents possibly two deposition

Figure 9.19. Matrix of the sequence of deposits in Trench 5.

phases although the absence of a clear boundary
suggests these were close together in time. The
frequent association of blades with this substantial
deposit suggests preparation and, most likely,
consumption of molluscs in the immediate vicinity
although this area does not appear to have been used
for intense activity otherwise. The consumption of
molluscs is attested at other Neolithic sites throughout
the region (Reed 1962; Lubell 2004b) although they
have not previously been the subject of systematic
study until now (Iversen 2015; Chapter 17). Mollusc
clusters and spreads have been recorded across the
trenches at Bestansur, but this deposit represents
one of the most significant episodes of preparation
and processing of molluscs. The implications of
the collection of such a large quantity of molluscs,
estimated at >8000, in a single season may have
had significant impact on the local ecology. In the
subsequent deposits, chipped stone, shell and bone
are present but appear to demonstrate no further
feasting events in this area.

The seasonality of mollusc activity in the region
and the cohesive nature of the deposit suggest that
the deposit represents a single event or season of
consumption. A "“C date has been obtained on one
shell sample from deposit C1078 which gives a
conventional radiocarbon age of 9570+40 BP (Beta-
326883), calibrated with 95% probability at 2 sigma to
9160-8780 BC. This date is considered unreliable due
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to the old carbon effect (Chapter 11) and conflicts with
the evidence from the Cayonii tools, which indicate
deposition at least 1500 years later.

Trench 6

Selection of location and excavation strategy

In order rapidly to determine the depth and type
of archaeological deposits on the eastern side of the
mound, a 2 x 3m step-trench (Trench 6) was located
at the edge of the cut section of an existing drainage
channel (Figs. 9.3 and 9.20). The stepped excavations
identified deep deposits of slope wash, disturbed
and bioturbated material above a significant burnt
destruction level. Further investigation in a 1 x 2m
area in the south of the trench located traces of
Neolithic activity below the burnt building.

Sequence of deposits, features and structures

Neolithic levels

At the base of Trench 6, the very top of the Neolithic
levels was reached, indicated by traces of an earthen
wall (Fig. 9.21) and absence of pottery sherds at
560.13m asl. The excavation of this section indicated
that future investigation of the Neolithic levels in

this area of the site would be accessible beneath 1m
of deposits.

Post-Neolithic levels

Overlying the Neolithic layer of brown silty clay, a
sloping deposit of grey clay C1201 containing dense
pottery was more apparent in the northern half of
the trench. On the upper boundary seven stones
were lying flat, possibly the remains of a disturbed
and truncated surface (560.22m asl). Constructed
on top of this was a layer of packing and multiple
sequences of floor plasters associated with a post-
Neolithic building that was destroyed by an extensive
conflagration. The floors and building collapse were
heavily burnt and baked hard in places. This fill was
levelled and a later floor was constructed and also
destroyed by fire. These two layers of burnt brick
with ash and charred wood were excavated as C1200
in the northern half and C1117=C1019 in the southern
half of Trench 6 (Fig. 9.20). This area was heavily
truncated by a modern drainage cut, with evidence
of bioturbation burrows at the edge of the mound. In
the south, the remains of a fire installation ¢. 5cm in
height, indicated the truncated remnants of a tannur
35cm in diameter (560.89m asl), filled with an ashy
deposit. These deposits were covered with a sloping
topsoil C1014 up to 40cm in depth (561.18m asl).

Fiqure 9.20. Trench 6. Looking southwest, scale = 50cm.
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Figure 9.21. Trench 6 Neolithic levels. Viewed from southeast corner. Looking northwest, scales = 50cm.

Contextual analyses and interpretation

Particularly interesting was the discovery of Neolithic
architecture Im below the lower slope of the mound,
and a later historical period destruction level. The
presence of possible burnt surfaces and associated
overlying destruction debris and a fire installation
in the lower deposits, and below this a cluster of
flat-lying stones, indicate that intact post-Neolithic
archaeological deposits are present below the eastern
slopes of the mound. Very few diagnostic pottery
forms were collected from Trench 6. These activities
truncate the Neolithic horizon, possibly deliberately
cutting into and terracing the earlier levels.

Trench 7

Selection of location and excavation strategy

Trench 7 was located c¢. 15m west of the southwest
edge of the mound at Bestansur, to investigate the
accessibility, nature and preservation of Neolithic
levels away from the mound in the fields and to
study ecology and community in this sector of the
site. Trench 7 was one of three trenches (Trenches 4,
5 and 7) excavated in the large field located in this

Figure 9.22. Matrix of the sequence of deposits in Trench 6.

area (Figs 9.3-9.4). All the trenches in this field were
positioned based on chipped stone recovered from
intensive field-walking survey.

Evidence for a diverse range of activities was
uncovered within the original 2 x 2m area of Trench
7,including earthen architecture and an external area
with a sequence of surfaces with ground stone, flint
knapping debris and substantial quantities of edible
land snail (Helix salomonica) in discrete clusters. At the
end of the 2012 spring season, as with all trenches,
Trench 7 was covered in sacking and back-filled
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Figure 9.23. Location of initial 2 x 2m trench (centre), excavation of 6x6m extension and sampling of grid squares in Building

3. Looking northwest.

with excavated soil. In order to investigate the wider
context of the above activities, the following season
we expanded the 2 x 2m trench into a 6 x 6m area,
with the original trench at its centre (Fig. 9.23).

Sequence of deposits, features and structures

Neolithic levels

Across the base of the northern half of the original
2 x 2m area, the lowermost deposits were excavated
to a depth of c. 8cm (559.20m asl). The deposits
comprised a light brown silty clay loam C1273 with
very few inclusions of shell and chipped stone which
may represent packing and levelling material as seen
elsewhere across the site, in advance of construction.
Overlying C1273 was a darker brown silty clay loam
C1264 with anthropogenic material including sparse
shell, white aggregates and bone fragments in the
upper lens (559.29m asl).

BUILDING 3

The excavation area revealed a large external area
and the western portion of Building 3 on a northwest
to southeast alignment with at least four rooms:
Sp9/12, Sp10/16, Sp19 and Sp20 (Fig. 9.24). The spaces
partially excavated are connected through Sp16 at the

western edge of Building 3 (c. 1.5 x 2.3 m). To the north
and west of Building 3 was a large contemporary
external area with a sequence of abutting surfaces.

The earthen walls of Building 3 were constructed
on top of surface C1264 and made from compacted
reddish brown silty clay loam with white carbonate
inclusions, with no traces of wall plaster (Chapter 12).
The walls were of a variable width — up to c¢. 50cm
wide for external walls and as narrow as c. 30cm wide
for internal divisions — and survived to a maximum
height of c¢. 70cm. The earthen material used in the
construction of Building 3 has a high proportion of
carbonate rock fragments and sparse plant material
incorporated into the silty clay matrix with visible
staining from organic matter (Chapter 12).

Space 10/16

Space 10/16 was a rectilinear room, c. 1.5 x 2.3 m, at the
western extent of Building 3. The northwest corner,
Sp10, was revealed by investigations in the 2 x 2m
sounding. The earliest investigated internal surface
(C1191-C1199) associated with the Building 3 walls
was excavated in 1m grid squares to aid distinction
of specific activity areas. This surface was laid 29cm
above the lowest extent of the wall construction,
at 559.62m asl. Finds on the surface included an in
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Figure 9.24. Multicontext plan of Trench 7 Building 3 and external areas, including shell clusters.

situ 30 x 20cm large saddle quern SF29, which had
been ground smooth with use. Two flat-lying querns
SF27 and SF28 were found at the same level lying on
exterior surface C1191-C1196 (559.62m asl), in Sp11 on
the north side of Wall 5, indicating that contemporary
activities associated with ground stone may have
been conducted both inside and outside Building 3.

Excavations in the rest of room Sp16 focused on
the latest surface C1281 (559.83m asl) which also

included traces of activity relating to ground stone
tools, suggesting continuity in activities over time
within Building 3. Discrete clusters of 98 ground
stone tools (Figs. 9.24 and 9.25), had been placed on
the upper horizon of C1281, and arranged in seven
or eight groups of between five and 15 stones. These
clusters represent distinct sets each of which had
one or more percussion tools, a coarse grinding tool
and other blanks/preforms and unworked stone
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Figure 9.25. Trench 7 Building 3 Space 16 grid squares and external areas. Looking south, scales = 2m and 50cm.

(Chapter 22). Also in some sets were pounding
tools, occasional fine abraders and polishers, small
quantities of debitage, chipped stone tools and a
broken thick-walled stone bowl base SF167 from the
southeast of Sp16. The greyish brown occupation
deposits between and surrounding the ground stone
tools are c. 10cm in depth with sparse shell inclusions
C1243=C1255=C1280. This surface and deposits
were excavated and sampled in a further grid of
nine squares in order to detect patterns of activity
in micro-debris.

The groups of ground stone tools appear too
close together to resemble individual working areas,
but may represent storage since there was a lower
density of debitage than would be anticipated in a
working space. Analysis of the heavy residue from
the sampling grid yielded a low density of micro-
residues, in line with the density values for internal
spaces elsewhere on the site (Chapter 14). However,
the deposits in Space 16 contained a concentration of
stone tools, particularly of obsidian, in contrast to the
general pattern where such tools are more commonly
found across external spaces. Seventeen obsidian tools
from C1243=C1255=C1280 include two Cay0nii tools,
possibly used for working marble bracelets (Chapter
20). Chert tools from the same contexts include six
unretouched blades and one serrated blade. The high
proportion of obsidian in Sp16, and across all deposits
in Trench 7, highlights the significance of obsidian
tools within the range of activities carried out by
the Early Neolithic occupants of Building 3. These
activities appear to have been abandoned in this area,

and the ground stone tools and surrounding sediment
in Sp16 were sealed by a mixed fill of compact brown
silty clay loam C1229, c. 6cm in depth. These clusters
of finds therefore likely represent the remains of
caches of tools from craft-working and processing
that were safe-guarded within Sp16, and probably
used in both interior and exterior areas associated
with Building 3.

Space 9/12

In the northeast corner of Sp10/16, a break in Wall 5
leads to a smaller square room, Sp9/12, outlined by
the Building 3 walls C1230 (Fig. 9.24). The earliest
deposit excavated in this space was a c. 20cm deep
light grey brown silty clay deposit overlying a
circular arrangement of overlapping flat stones
C1094 between 10cm and 35cm in width (559.48m
asl). The deposit contained unworked sandstone
and limestone fragments, and 16 flat river cobbles,
possibly blanks for tools or for a surface. The majority
of Sp9/12 was excavated in the 2 x 2m original test
trench, and at a time in the excavation when the walls
had not yet been recognised at their full heights. The
contexts within Sp9/12 which directly overlay C1094
were excavated as mixed deposits C1093 and C1092
across the entirety of the 2 x 2m excavation. In the
subsequent expansion of Trench 7, the southeast
corner of Sp9/12 was investigated and a later phase of
use of Sp9/12 identified, including a second surface
of flat stones C1272 ¢. 20cm above C1094 (559.70m
asl). An occupation deposit, C1252, directly on the
stone surface included discarded lithics and was
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covered by brown silty clay loam fill C1251 and
packing C1231.

Spaces 19 and 20

Exploratory investigations through 12-15cm of room
fill were made in the suite of rooms adjoining the
east wall of Sp10/16 Building 3: Sp19 and Sp20 (Fig.
9.24). In Sp19 the upper silty clay fill was excavated as
C1253, but without reaching clear floors or surfaces. In
the limited available segment of Sp20, deposits with
distinctive greenish clay patches and with sparse shell
inclusions had accumulated, C1266 (559.91m asl). A
denser lens of shell was exposed in the extraction of
a micromorphology block SA817 from the section
face, suggesting the presence of underlying surfaces
contemporary with the late occupation surfaces in
Sp10/16 and Sp9/12.

EXTERNAL AREA, SPACE 11
Excavation of the external deposits to the north and
west of the building was divided into quadrants to aid
identification and separation of specific activity areas
and conducted separately in each of the excavation
spaces: Spl8 in the northeast quadrant, Sp17 in the
northwest, Sp22 in the southeast, and Spll in the
original 2 x 2m trench (Fig. 9.24). In places, there
was some clear overlap and attempts were made to
define related levels and stratigraphically equivalent
deposits.

The earliest external deposits revealed were
within the original excavation area, Sp1l. Here,
the excavations were restricted at this depth to

the northern half section, a 2 x 1m area. After the
construction of Building 3 and respecting the lowest
levels of the external northeast faces of the walls, there
was a sequence of surfaces with overlying occupation
deposits with anthropogenic material comprising
surface C1264 and accumulated deposits C1262,
and surface C1260 and overlying deposits C1256.
These deposits of brown silty clay loam on fugitive
undulating surfaces were only 10cm in depth (559.29-
559.39m asl). All three deposits included trampled
lenses of shell and bone fragments, including a large
cattle rib in C1260. A small pit, c. 30 x 20 x 8cm in size,
was cut into C1256 in Sp11, the fill of which, C1172,
contained a cache of lithic debitage (Fig. 9.26; 559.39m
asl). The cache contained 838 fragments of chert
including a single core (Chapter 20; Figs 20.25-20.26).

Overlying this cache was a 15cm deep deposit
of brown silty clay C1171 (559.53m asl), laid as
packing across the excavations in the northern half
of the 2 x 2m trench. The upper horizon of this
deposit formed a burnt surface C1170 upon which
was a discrete concentration of edible snail shells
C1097=1098 covering an area of 30 x 35 x 10cm. The
dense cluster of shells was markedly different from
other scatters observed across Neolithic external
surfaces as no associated material other than shell
was recovered from this deposit. [t may represent
a single episode of heating Helix salomonica for
consumption, and more closely resembles mollusc
rich deposits in Trench 5. Following this event, there
was a steady accumulation of occupation debris and
external surfaces, C1096 and C1095, which abutted

Figure 9.26. Cache of lithic debitage C1172 in Sp11, Building 3, Trench 7. Looking northwest, scale = 25cm.
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Figure 9.27. Querns SF27 and SF28 in external Space 11, SF29 in Sp10/16 inside Building 3, Trench 7. Looking southeast,

scale = 50cm.

the walls of Building 3. Lenses of burning are present
throughout the reddish brown clay silt and burnt
sheep/goat metacarpals indicate that this burning
may have been to extract marrow.

The upper surface of C1095 is contemporary with
that in the gridded space C1191-C1196 in the southern
area of the 2 x 2m trench, on which rested two large
flat-lying querns (Fig. 9.27): SF27 in C1176 and SF28
in C1177. These stones were placed at the same level
as SF29 in Sp10/16 inside Building 3 and further attest
that a range of particular activities were not confined
to internal or external spaces, perhaps moving with
daily cycles or seasons.

The walls of Building 3 were not identified in
the phases above this surface in the 2 x 2m original
excavation. The deposits were excavated as single
units comprising patches of surfaces and occupation
deposits: C1174=1093 and C1173=C1092, the latter
of which contained a small alabaster tool SF16,
suitable for reworking chipped stone tools. These
contexts may include mixed material from internal
and external areas broadly contemporary with the
latest deposits excavated to the north and west of
Building 3 in Sp17 and Sp18, as well as from the
walls of Building 3 itself. Overlying this fill and the
walls of Building 3, the subsoil C1091 (560.10m asl)
contained two pestles and a quern, which may have

been brought to the surface by deep ploughing or
represent a later, truncated phase.

EXTERNAL AREA, SPACE 17

The lowermost external area deposits excavated
across the southern half of Sp17 respect the exterior
walls of Building 3. These deposits comprise a
10cm sequence of reddish brown silty clay lenses
C1270=C1274 (559.80m asl), inter-bedded with finely
stratified fugitive surfaces with rich lenses of ash,
spherulites and trampled shell, and discrete clusters
of molluscs, stones, lithics, and burnt animal remains
(Fig. 9.28).

In the south of Sp17, we identified a cut C1269
containing the remains of two humans C1228, which
clearly disturbed C1270=C1274 just below topsoil
and which may have been cut from a higher level.
The burial fill comprised a greyish brown silty clay
loam C1224. The burial was of an adolescent female
aged 14-20 years, SK1, and an adult male 30—40 years
old, SK2 (Fig. 9.24; Chapter 19). The bodies were
positioned on their sides, lying head to toe, with the
male (SK2) in a tight foetal position, thus possibly
bound (559.84m asl; Fig. 9.29).

Overlying C1270=C1274 lenses of greyish brown
fugitive surfaces and shell scatters C1254 and C1223
were deposited across the south of Sp17, and contained
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Figure 9.28. Clusters of molluscs and stones F8 (replaced) on surfaces with bone and lithics in external working area Space 17

Trench 7. Looking east, scales = 50cm.

Figure 9.29. Excavation of SK1 and SK2 in C1228, in Sp17, Trench 7. Looking southwest.

chipped stone tools, including four Cayonii tools,
which suggest a later eighth millennium BC date to
these deposits. Contemporary activity in the north of
Sp17 was represented by dark greyish black lenses
with patches of burning, C1261, followed by mixed

occupation deposits with reddish brown bricky
material that may have been the remains of a slumped
northern wall of Building 3, and shell scatters C1259
and C1248 (559.87m asl).

A small fire installation was identified on
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Figure 9.30. Half-section of clay-lined cooking pit C1218, F6 in Sp17, Trench 7. Looking southwest, scale = 10cm.

occupation surface C1248, in a 6cm depression.
The base of this fire installation was charred and
covered with a dense cluster of ¢. 10cm-sized stones,
C1244, that had been used in heating or cooking.
Micromorphological analysis has confirmed the
presence of dung spherulites and charred material
within this deposit. Further occupation lenses of
similar colour and consistency to C1248 included
residues from discrete activities in the form of
clusters of shells and small stones, C1220. At the
northern extent of Sp17, a further fire installation
(Fe, Fig. 9.30) was cut, C1238, into external deposit
C1220. This small pit, c¢. 50 x 40 x 15cm, was lined
on the base and sides with 1-2cm of reddish
yellow fire-baked clay, C1237. The fills within the
fire-installation, C1226 and C1218 (559.98m asl),
were dark greyish brown with charred flecks and
included a dense cluster of Helix salomonica shells,
with fragments of animal bone, a serrated blade and
fire-cracked ground stone debitage. This important
cluster of finds within an FI provides insights into
the diversity of diet, food preparation and cooking
technologies that included molluscs and meat, and
the use of custom-designed small installations with
hot rock technology, similar to cooking methods
attested at other Neolithic sites such as Catalhoyiik
(Atalay and Hastorf 2006).

EXTERNAL AREA, SPACE 18

Space 18 is an external area in the northeast of Trench 7,
north of Building 3 (Fig. 9.24). The lowermost deposits
excavated in Sp18, C1249, respected the northern
faces of the walls of Building 3, contemporary with
C1270=C1274 in Sp17. These deposits comprised 10cm
of reddish brown silty clay with lenses of shells and
chipped stone tools on fugitive surfaces (559.83m
asl). Activities in this external area were repeated
through time suggesting long-term structured
practices, attested by residues in c. 25cm of occupation
lenses C1225=C1227, rich in snail shells. A small
cache of distinctive red chert knapping debitage in
C1225=C1227 provides evidence for tool production
in this external area (Chapter 20; Fig. 20.23). In the
subsequent external activity deposits, C1221, further
evidence for tool knapping was present in the form
of obsidian debitage (Chapter 20; Fig. 20.24). An area
of burning to the north of Sp18, C1257, contained
spherulites from dung probably used as fuel (Chapter
16). The deposits in Space 18 are approximately
equivalent to the similar lenses of surfaces and
occupation material excavated in adjacent Sp17.

EXTERNAL AREAS, SPACES 21 AND 22
Space 21 to the southeast and Sp22 to the southwest
of Building 3 (Fig. 9.24) include external activity
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Figure 9.31. Matrix of the sequence of deposits in Trench 7.

residues composed of pale reddish brown silty clay
with sparse shell fragments. Both C1268 in Sp21 and
C1275 in Sp22 were similar in composition to Sp11,
Sp17 and Sp18, and likely represent a similar use of
outside space.

Overlying the walls and internal and external
surfaces of Building 3, a series of disturbed deposits
contained Neolithic material and occasional areas
of undisturbed activity. The subsoil across the 6 x
6m extension of Trench 7 was divided into 3 x 3m
quadrants around the original 2 x 2m excavation:
C1220 in the northwest, C1221 in the northeast,
C1222 in the southeast, and C1223 in the southwest,
equivalent to C1092 and C1173 in the 2 x 2m sounding.

Post-Neolithic levels

The overlying deposits represent the transition
between the Neolithic and later periods and were
excavated across the northern half C1216 and the
southern half C1217 of Trench 7, and C1091 in the
sounding. Above these, a 50cm layer of greyish brown
colluvium and disturbed plough soil deposits were
excavated in five units across the whole 6 x 6m trench:
C1215, C1214, C1213, C1212, C1211; equivalent to the
sounding C1090 (560.58m asl).

Contextual analyses and interpretation

A range of activities may have been conducted
both inside and outside buildings, based on the
presence of ground stone in both context types.
The accumulation of residues within these areas,
however, differed markedly, suggesting greater care
was made to maintain interior surfaces and to keep
these clean, as commonly observed across the site.
Heavy residue analysis (Chapter 14) has confirmed
that the internal spaces in Trench 7, like those across
the settlement, consistently contained densities
of material far below the levels found in external
spaces. The chipped stone data (Chapter 20) also
demonstrates that there were low quantities of lithic
debris in internal spaces, in contrast to the external
surfaces and occupation deposits, which have
high quantities of chert and obsidian debitage and
ground stone debitage. This contrasting deposition
of lithic residues points to extensive tool making
in the outside spaces close to Building 3. Notched
blades of both chert and obsidian occur exclusively
in external deposits and thus relate to activities
taking place on these surfaces, where food residues
and fire installations are present.

The ground stone tools from Space 16 appear to
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represent storage of tool sets that were subsequently
abandoned in situ, rather than use of these in this
working or living space, as there are few traces
of activity residues or working debris, and little
working space between the clusters (Chapter 22).
Building 3 and its associated external areas have
yielded much repeated evidence for tool production
and food preparation, cooking and consumption
suggesting that this building and area may have
been a focus for group activity. The building was
constructed from the same reddish brown silty clay
as many others at the site and was clearly integrated
within the wider community (Chapter 12). As the
plan of Building 3 is incomplete, it is less clear how
similar the layout was to other structures like those
in Trench 10. The more extensive excavation of
external areas in Trench 7 has provided insight into
the location and diversity of activities in external
areas and repeated continuity in these, suggesting
stable roles and relations and well-established
practices related to craft and food preparation and
consumption.

Both the chipped stone and animal bone distrib-
utions represent discrete activity locales and episodes,
in the form of localised knapping and disposal, and
butchery, as illustrated in Figure 20.55. The frequent
presence of groups of small stones, broken tools of
chert and obsidian, and animal bones fragmented
for the extraction of marrow and grease, suggest
that cooking and eating activities were taking place
repeatedly here, with rapid disposal of discarded
food debris close to the place of preparation and
consumption, sealed by successive layers of packing.
Low-level dung traces were also recorded across
the trench, from the burning of dung as fuel and
perhaps occasional presence of livestock in the area
(Chapter 16).

The broad range of species represented in Trench
7 indicates that the diet was biodiverse, and included
the consumption of fish, although the density of the
remains is low, suggesting maintenance of the area
and discard of a range of items elsewhere (Chapters
12 and 15). The presence of winter birds and snails
provides consistent evidence for some of these
activities taking place in the wet seasons. As these
sequences of deposits in the external areas are more
than 1m deep, they may thus represent long-term
seasonal-cycles that took advantage of spring-time
availability of land snails and the many other natural
resources of the region in the Early Neolithic.

Trench 8

Selection of location and excavation strategy

Trench 8 was excavated in a 2 x 2m area in order to
investigate the context of a concentration of chipped
stone tools on a gentle slope to the southeast, which

suggested a focus of Neolithic activities in this area
(Figs 9.3-9.4, 9.32). Below the topsoil, an extensive
layer of unoriented stones, lithics, and abraded
pottery was uncovered across the trench. Deposits
without pottery were uncovered immediately below
this layer. Rapid assessment was conducted in a 1 x
1m sounding in the southeast quadrant of the trench,
which encountered a grey ashy deposit with Neolithic
lithics at a depth of c. 1.17m below the modern surface.
Further investigations across the trench revealed clear
wall lines, marked by the reddish brown colour and
white carbonate inclusions of the wall make-up. These
wall-lines could be traced in the edge of the section
profile of the 1 x Im sounding. The room fill and an
ephemeral surface were excavated, but investigations
were halted due to time constraints.

Sequence of deposits, features and structures

Neolithic levels
The earliest deposits excavated in this trench, C1180
at 557.46m asl, lie c. 1.35m below the modern surface.
These deposits were exposed in a 1 x Im sounding
(Sp57) in the southeast corner of the trench (Fig. 9.33)
and comprise a 5cm thick layer of greyish brown
ashy material with burnt aggregates. Sealing C1180
a 5cm thick layer of almost sterile reddish brown
silty clay packing, C1138, was laid in advance of
the construction of the walls of Building 4 (Fig. 9.34;
557.58m asl).

Building 4 was not fully excavated but included
a set of three walls: W8 to the north, W9 to the east,
and W10 to the south. The walls clearly define an
internal area Sp14 (0.7 x 1 m) that likely continued
beyond the western limit of the trench (Fig. 9.33). The
walls, which remain to a height of c. 20-25cm, are c.
50cm wide and formed of a reddish brown silty clay
loam with white calcareous aggregates (Chapter 12).

Within internal Space 14, excavations halted at
the uppermost floor layer, constructed from a 5cm
thick surface of stony packing material (557.79m asl)
sampled in micromorphology block (SA450, Chapter
12). On this surface in Sp14, c. 5cm of more sterile
occupation material of brown silty clay loam, C1185,
was overlain by mixed occupation deposits, C1184,
rich in ash, burnt aggregates, dung spherulites and
flecks of ochre. Overlying these occupation deposits,
4cm of mixed silty clay loam, C1183, represents a
late accumulation of material in the west of Sp14. To
the northeast of Building 4 W9, in Sp13 a blackened
surface was covered by a dark brown silty clay rich in
charred plant remains (>10%) and burnt aggregates,
C1182. Together these deposits represent an activity
area associated with this building, one which is
possibly external when compared with the clean
deposits observed inside other buildings across the
settlement.

Sealing the structure of Building 4 and the
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Figure 9.32. Trench 8 showing thick silty clay layer C1136 that overlay Building 4, and sounding in southeastern quadrant
C1138. Looking southeast, trench = 2m

Figure 9.33. Trench 8 Neolithic architecture and spaces: a) multicontext plan; b) looking north, scale = 10cm.
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Figure 9.34. Trench 8 south-facing section of the sounding showing Building 8 wall 10 (left) and earlier layer of grey ash.

Looking west, scale = 25cm.

associated deposits, 5cm of light brown firm silty
clay, C1181, were equivalent to C1137. The upper
horizon of this layer (557.96m asl), which formed
a poorly preserved surface, bore traces of ash and
burnt aggregates. Overlying C1181, C1136=C1139
covered the entirety of Trench 8 and comprised 10cm
of mixed deposits of orangish brown clay loam with
white aggregate flecks. Throughout this deposit were
further traces of surfaces, and lenses of shell, and a
large well-preserved red deer bone that formed the
majority, by weight, of the zooarchaeological remains
from this trench (Chapter 15). Heavy residue analysis
has identified a low density of all material from all
deposits, including chipped stone, with only one
sample producing any lithics (Chapter 14).

Post-Neolithic levels

The upper 45-50cm of deposits, from 558.08m asl,
represent disturbed Neolithic deposits mixed with
post-Neolithic material. A 10cm thick layer of reddish
brown silty colluvium, C1135, and the subsequent
15cm thick layer of dark brown silty clay, C1134,
both contained abraded pottery and large stones. The
only piece of ground stone from Trench 8 came from
C1134, likely not in situ (Chapter 22). Cayonii tools
occurred in the uppermost disturbed deposits C1133.
Above the subsoil, 40cm of ploughed topsoil, C1131
and C1130, covered the extent of Trench 8 (surface
558.81m asl).

Contextual analyses and interpretation

Of particular significance in this trench is the long
sequence of occupation, which appears to continue

Figure 9.35. Matrix of the sequence of deposits in Trench 8.

below the current limit of excavation. There are
at least two phases of Early Neolithic activity in
this area of the site, the earliest represented by the
well-preserved grey ash layer C1180, which may be
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associated with possible walls or features at the base
of the 1 x Im sounding in the southeast. The second is
the overlying building with a small defined space in
the centre of the trench and associated external spaces.
The deposits on the floors of Building 4 are mixed and
include ash, charred plant remains, lithics and flecks
of ochre, attesting a range of activities associated
with burning or heating. The external surface was
blackened by residues of ash and charred flecks,
suggesting presence of a fire-installation nearby.

Trench 9

Selection of location and excavation strategy
Trench 9 was laid out ¢. 7m south of the southern

edge of the mound at Bestansur, aimed at exploring
the extent of the archaeological deposits beyond the
slope of the mound itself (Figs 9.3-4). In 2012 the
trench originally comprised a 2 x 2m excavation,
which located Neolithic deposits immediately
below the plough soil, including a cluster of three
small fire installations cut by the eastern edge of
the trench and sequences of large ashy deposits
across surfaces. Returning to these deposits in 2013,
the 2 x 2m trench was expanded to a 6x6m trench,
with the original sounding at the centre of the new
excavation (Fig. 9.36). Investigations focussed on
areas of ashy spread in the southern and western
sectors of the trench, finding further fire installations
and the edge of a Neolithic wall in the southwest
corner of the trench.

Figure 9.36. Multicontext plan of Trench 9 spaces.
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Sequence of deposits, features and structures

Neolithic levels

The earliest excavated deposits in Trench 9 represented
an exterior surface, C1435, with areas of in situ burning
in the east, ashy lenses in the west, and a white gritty
area in the southeast area (558.73m asl). This deposit
extended across the entirety of the 6 x 6m trench and
was equivalent to the lowest extent reached in the
original 2 x 2m excavation. An Iron Age pit F11 cut
through this surface from later levels revealed at least
50cm of finely stratified Neolithic deposits extending
below this level (558.24m asl).

External surface C1435 was laid up to the exterior
face of a wall, W15 C1433 and C1432. Excavations
partially exposed a 2.3m section of W15 in the
southwestern corner of Trench 9 and revealed it
to have been constructed on the same southeast
to northwest axis observed in buildings across the
settlement (Fig. 9.36). W15 is made from unplastered
red silty clay with white aggregate inclusions and
stands to a height of 12cm above the surface of C1435.

The source of the sloping ashy deposits spread
across C1435, and equivalent ashy layer C1158 in
the original 2 x 2m sounding; is likely the substantial
evidence for fire installations across this external
area. These include four clay-lined fire installations,
F3, F4, F5 and F9 (Figs 9.36-9.37) and two further
possible fire installations. The three small clay lined
hearths, F3, F4 and F5, were constructed as a unit on
the earliest external surface C1158=C1435 (Fig. 9.37).
A small patch of white plaster, C1159, was uncovered
beneath F5 and may have been the remains of an
earlier surface or feature in this area.

In the eastern area of the excavation, a poorly
preserved small oval feature of burnt clay containing
burnt deposits, C1437 (558.75m asl; Fig. 9.37), had been
cutinto external surface C1158=C1435. In the southwest
of Trench 9, near to the southern end of W15, was a
shallow clay-lined feature C1436 (Fig. 9.37), which
extends beyond the southern limit of the excavation
and measured more than 40 x 60 x 4cm deep. C1436 was
lined with a yellowish red clay and contained in situ
burning, C1434, and a small assemblage of fragmentary
and burnt animal bones. This fire installation may be
an oven associated with W15.

The overlying external surface sealed this fire
installation and comprised a diffuse accumulation of
dark brown occupation deposits, C1364 c. 8cm deep,
that covered the entirety of the 6 x 6m excavation and
is equivalent to C1156 in the 2 x 2m excavation. These
deposits contained over 200 small fragments of animal
bone of sheep/goat, pig, red deer and bird, as well as
molluscs and chipped stone. On the upper horizon,
discrete regions of activity included traces of heavy
burning, burnt bone and ash, C1361, and discarded
deposits of bone and shell, C1362 and C1359.

A thick deposit of clay C1155=C1157=C1357 covered
these deposits across the entirety of Trench 9, sealing

the fire installations F3, F4 and F5. Compared with
the extensive evidence for occupational activity and
refuse disposal in the levels below, this layer had
far fewer indications of human activity and few
inclusions for a deposit of this size, and probably
represents thick packing laid as a foundation for
subsequent activities, as observed in a range of other
sectors of the site in Trench 10 and Trenches 12/13
for example (Chapter 12).

The following occupation deposits are similar to
earlier deposits and attest continuity in activity in this
area and respect the line of W15. Bone discard C1344
(Fig.9.38) and C1350, and ash lenses C1346, C1349 and
C1358, indicate the continuation and intensification
of butchery and burning in discrete areas. In the
south, bone spread C1344 had dense animal bone
fragments from pig and sheep/goat (Chapter 15),
including the occipital elements of the skull of a male,
morphologically wild, sheep skull placed face down
with the horns protruding upwards. In the southeast
of Trench 9, a brown clayey silt C1347 contained a
large number of bone fragments from sheep/goat,
pig, equids, cervids, birds and microfauna, and dense
molluscs, and two halves of two separately broken
grindstones (Chapter 22). These deposits, including
W15, were sealed by a thick layer of dense occupation
activity, C1154=C1339=C1340, indicating further
continuity in the same outdoor activities in this area,
including primary butchery.

Neolithic activities on the external surfaces in this
area continued, although the subsequent deposits are
likely disturbed by later activity, in particular modern
ploughing of the field. C1153=C1333=C1335=C1336
was similar to the previous deposits in having
localised areas of shell, burnt aggregates and ash, as
well as bone fragments, chipped stone tools, and a
shell bead (SF207). Overlying this deposit, activity
continued and is evident through further patchy
surfaces, C1152=C1305, heavily bioturbated and
affected by modern ploughing, C1307 and C1309.

Post-Neolithic levels

Five Iron Age or later pits cut through the Neolithic
deposits, including C1337, C1338, C1355, C1341
and C1365. No Iron Age surfaces or occupation
levels were recorded in either the 6 x 6m or 2 x 2m
excavation. Overlying these final contexts were the
ploughed subsoil and topsoil, C1151=C1304 and
C1150=C1300=C1301=C1303, amounting to c. 45cm
in depth.

Contextual analyses and interpretation

The earliest deposits of Trench 9 attest the presence
of a structure represented by wall W15 and intensive
fire-related activity in the form of three small adjacent
contemporary fire installations or hearths and two
further fire installations. The evidence from T9
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Figure 9.37. Fire installations in Trench 9. Looking north, scale = 10cm.

Figure 9.38. Excavation of a morphologically wild male sheep skull, Trench 9 C1344.

indicates an external working area where butchery and
cooking took place, and refuse was freely discarded
across open surfaces. The zooarchaeological material
has some bias towards heads and feet suggestive

of primary butchery, and freshly fragmented and
burned limb bones indicate marrow and grease
processing (Chapter 15). Additionally, weathered and
trampled bones were left on surfaces, often prior to
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Figure 9.39. Matrix of the sequence of deposits in Trench 9.

laying of layers of packing such as a thick deposit
of clay C1155=C1157=C1357. This accumulation
of discard and activity residues in external areas
contrasts markedly with the clean internal spaces
investigated across the site. Analysis of the heavy
residue indicates that the density of all types of
material in T9 was higher than the site average, as
almost all the excavated area was of external spaces
(Chapter 14). The density and degree of fragmentation
of chert and obsidian is characteristic of external
spaces at the site (Chapter 20). The relatively high
quantities of notched blades as well as awls/drills
are also suggestive of external activities. Very few
Cayonii tools were recovered in T9 in contrast to T7,
and those that were occur in disturbed upper layers,
as is the pattern in several other trenches at Bestansur.

Trench 10

Selection of location and excavation strategy

The location of Trench 10 was selected to investigate
a scatter of particularly diverse chipped stone tools
observed during surface survey at Bestansur. An
initial 2 x 2m trench was laid out in spring 2012 c.
15m east of Trench 1 and c. 25m northeast of Trench
8 (Figs 9.3 and 9.4a). In the first season of excavations
we identified intact Early Neolithic deposits with
significant evidence for lithic production, most notably
in the form of chert cores, beneath a dense disturbed
deposit of stone and pottery. The rich chipped stone
and worked bone assemblages indicated an area
of intense activity. In spring 2013, therefore, we
expanded this trench into a 6x6m area, with the



9. Excavations and Contextual Analyses: Bestansur 147

Figure 9.40. Trench 10, original 2 x 2m trench (centre) and 6m expansion with Wall 12 in northwest corner. Looking west,

scale = 50cm.

original 2 x 2m trench at its centre, in order further
to investigate Early Neolithic activities in this sector
of the site (Fig. 9.40).

In summer 2013 we expanded Trench 10 further to
the north and west in order to trace a well-preserved
earthen wall, W12 C1420, that was exposed in the
northwest corner towards the end of the spring 2013
season, and to explore the related activity areas and
building structure. As this expansion revealed the
walls of a large building B5, we consequently focused
our excavations in this sector of the site. Subsequent
extensions were made initially to encompass the full
extent of B5, and in 2017 an area of adjacent buildings
and external areas in a trench 20m N-S and 15m E-W
at its maximum extent. The results from this sector of
the site have proven so rewarding that the next phase
of the project aims to investigate the neighbourhood
around Building 5 and the underlying Building 8 (Fig.
9.42), which contain many burials.

Sequence of deposits, features and structures

Neolithic levels

BUILDING 8

Building 8 is the earliest structure thus far excavated at
Bestansur (Figs 9.42 and 9.46). As B5 was constructed
over B8 and currently remains largely in situ due to the
high number of burials and time needed to excavate

them, the complete plan and excavation of Building
8 awaits future investigation.

Where visible in plan and in the small areas
excavated, it is possible to offer a preliminary
description of Building 8. The thick walls of B8, up to
70cm wide, were constructed of layers of packed earth
(‘strip-chineh')/large mudbricks and boat-shaped
mudbricks (Chapter 12), c¢. 8-10cm thick, set in layers
of pale brown mortar. The wall surfaces were coated
with multiple applications of diverse plasters, and
occasionally whitewashes and, on the southern face
of W56, traces of paint or pigment. The plan includes
an open portico entrance, Sp54 1.6 x 4m, which faces
southeast and is formed of two projecting walls, W46
to the west and W50 to the north. Within the west of
this open portico, there is an offset plastered entrance
leading into a rectangular room Sp56, 2.5 x 3.5m in
area, beyond which a large rectangular room extends
4 x 6.6m Sp66.

In two small soundings we investigated the
deposits relating to B8 on the eastern and western side
of Wall 46, the eastern of the two walls projecting out
to make the portico entrance to B8 Sp54 (Fig. 9.43).
The first of these soundings, against the eastern face
of W46 and the southern face of W48 in Sp54, was
excavated c¢. 30cm down to the uppermost surface
associated with these walls, on which were clear traces
of humic plant remains from matting (Chapter 12).
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Fiqure 9.41. Phases of excavation expansion to the layout of Trench 10.

The deposit consisted of silty clay packing C1630 and
revealed the northern face of W12, which continued
down below the occupation surface.

The second sounding, 1.5 x 1.5m, was excavated
in the external area Sp55 to the west of B8 W46 (Fig.
9.42). The deposit was c¢. 30cm of a brown silty clay
loam C1667, with lenses of ash and shell fragments,
consistent with other external area deposits excavated
elsewhere across the site. The excavation did not
reach the bottom of W46, and the construction level
and dating of Building 8 is yet to be ascertained. The

soundings have established that B8 was eventually cut
down to a level where its walls stood to a minimum
of c. 30cm and the rooms were packed to this level
(558.60m asl), prior to construction of Building 5
(Figs. 9.42-3, 9.46).

BuiLpING 11

To the west of B8 and Sp55, also underlying the walls
of B5, excavations revealed a series of walls associated
with another structure of a similar phase, Building
11 (Fig. 9.42). Walls W69, W70 and W72 are partially
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Figure 9.42. Multicontext plan of Trench 10 Neolithic architecture and external spaces.

visible in plan and are probably contemporary with
B8. Walls 69 and 72 both have burnt plaster faces from
in situ burning in a possible fire installation located
between these two walls. Sub-floor excavations within
Sp50 of B5 indicate the presence of a corridor or
passageway running northwest to southeast between
B8 and B11.

EXTERNAL AREA, SPACE 27

Natural deposits have not been reached in the
excavation of Trench 10. In the original 2 x 2m ‘deep
sounding’, now in the southeast corner of the trench,
Neolithic occupation deposits C1772 indicate earlier
phases below the current excavation levels 3.04m
below the ground surface at the deepest point in T10
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(556.84m asl). The earliest deposits investigated thus
far in a 1 x 2m half-section (Fig. 9.42) consisted of
activity residues on sloping external surfaces, C1772.
Ashy sediment, well-preserved large animal bones,
clay shapes, stone beads and chipped stone discard
indicate the deposition of working debris from
burning, butchery and knapping in this area. Laid
over these deposits was a thick pinkish white fired
lime plaster surface, C1768 (556.96m asl; Fig. 9.44;
Chapter 12). As with other deposits in this sounding,
this surface sloped away from the entrance of the large
buildings B8 and B5 to the northwest.

Onto plaster surface C1768, activity residues
C1752 were deposited in the form of ash and large
quantities of chipped stone debitage over which a
thick layer of clay packing C1751 was laid. Clay
packing C1751 modified the steep slope of the
deposits, with deeper packing in the southeast
shallowing to the north and forming a more gently
sloping upper horizon. The continuity of activity in
this external area Sp27 is evident, with further dense
chipped stone working debris, C1749, followed by
clay packing C1738=C1424 (557.37m asl), surfaces and
ash lenses C1740 and C1423 and more clay packing
C1413 (558.20m asl). These deposits represent the
repeated discard of activity debris on external
surfaces, periodically sealed and resurfaced with
packing layers.

Anunplastered earthen wall W12 was constructed
on a southwest-northeast alignment (557.93m asl),
to contain the mudbrick debris from demolition of
B8 and to use this to create an enlarged flat area
for the foundation of B5 which was larger than the
underlying B8 (Fig. 9.42). Wall 12 was first identified
in the corner of the 6 x 6m extension of T10 and was
further exposed in the subsequent extensions to the
north and east (Fig. 9.41). This retainer wall is c. 8m
long and 48cm wide, constructed of red silty clay
with carbonate inclusions. Wall 12 marks a break in
the slope of the mound, with gently sloping deposits
to the northwest and steeply sloping discard and
packing deposits to the southeast.

To the southeast of W12, external deposit C1422
abutted the wall and sloped down towards the deep
sounding, probably equivalent to C1413. External
deposit C1422 comprised layers of occupation debris
over an ashy surface (558.07m asl) and included
several serrated chert blades with sickle sheen as well
as fragments of tortoise shell.

Wall 12 appears to have been constructed between
the close of B8 and the construction of B5, serving to
close the entrance to B8 and provide a retainer for
the mudbrick demolition debris of B8 and overlying
packing C1421 used to create the level platform on
which B5 was subsequently built. A small sounding,
2 x 1m, investigated the northern face of W12, the
eastern face of W46 and the southern face of W48
of Building 8, through c. 30cm of a clean packing

Figure 9.43. Building 8: a) walls W46-48, looking northwest,
scales = 50cm; b) wall plaster on southern face of W56 in Sp56;
c) matting on a surface in portico Sp54. Looking southeast,
scale = 5cm. (See also Figs 12.22, 13.11).

silt C1630, equivalent to C1421. Packing deposit
C1630 was laid over a surface associated with the
entrance of B8, Sp54 and abutted W12 (Fig. 9.45).
Fugitive abutting and possibly adjoining walls at the
northeastern end of W12 continue to be the subject
of investigation.

Following the construction of W12, a c. 20cm
sequence of sloping occupation debris and ashy
deposits interspersed with resurfacing clay packing
C1412 and C1414 in this external area were
contemporary with activities in B5. The presence of
green patches of clay in C1414 may represent roof
material/collapse.

BUILDING 5
Building 5 is large, at 7.6 x 12.5m, 81m? and complex
with eight spaces and more than 65 human individuals
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Fiqure 9.44. Fired lime plaster C1768 (right) overlying ashy external deposits C1772 (left) in the 2 x 2m sounding, viewed
from the east. Scales = 50cm.

Figure 9.45. View of W12, looking north towards B5. Scales = 2m.
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Figure 9.46. Plans of B5 and B8.

buried below its floors. All interior rooms and spaces
of Building 5 were excavated to below floor level
over several seasons in 2014, 2016-17 and 2019. Some
sub-floor burials remain to be excavated as these are
in the interface between the underlying Building 8
and Building 5.

The packing deposits in and around B8 and
W12 appear to have been prepared as foundation
deposits for an enlargement of the architectural plan
of the building. The eastern walls of Building 5 were
constructed immediately on top of the older walls and
the packing, re-using some of the B8 wall stubs as wall
bases for the overlying structure (Chapter 12), but
enlarged beyond B8 to the west. This re-use is most
evident in the eastern portico, where B5 W37 and W38
repeat the plan of B8 W49 and W50 (Figs 9.42 and
9.46). Building 5 W37 was offset from B8 W49, where
the latter formed a raised surface along the southeast
of Sp47, perhaps due to subsequent subsidence. The
walls of B5 remain to a maximum height of c. 75cm in

the northwest and c. 40cm in the southeast. Building
5 takes the form of a large multi-roomed, rectilinear
structure that enlarged and elaborated on the plan of
the preceding structure, with a wide entrance flanked
by rooms and leading to a large entrance space that
controlled access to a long room with a major focus
on human burial.

Space 40
Building 5, like its predecessor Building 8, has a large
open portico entrance Sp40, 1.6 x 3.2m, formed by
two projecting walls: W30 to the east and W31 to the
west. To either side of the portico entrance, there are
two small spaces bound by walls on only three sides
(S5p41, Sp42), that form an approximately symmetrical
entrance, with a slight curved facade effect due to
the shorter length of the walls framing the entrance,
which places greater focus on the entrance.

The earliest surface across Sp40 was formed of the
upper horizon of C1548, a layer of c. 10cm of clay
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Figure 9.47. Stones in entrance, Sp40. Looking north, scale = 2m.

packing (558.47m asl), which extended to the south
of B5 and covered the upper limit of W12 and BS.
Deposited onto this surface, inter-bedded surfaces
and occupation deposits C1541 and C1539 contained
working debris including worked bone and chipped
stone. In Sp40 and adjacent to the inner faces of W30
and W31 on the uppermost surface C1539 (558.78m
asl), several large stones were deliberately placed in
the entrance to B5 (Fig. 9.47). Included amongst a
group of stones placed against Wall 31, a large boulder
SE357 is especially notable for its surface covered in
cut marks and drill holes, and which may have been
used for craft activities (Chapter 22).

Space 41

To the northeast of portico Sp40 is a small external
area Sp41, bounded by W30, W37 and W38. The
surfaces in this space were contiguous with Sp40
and appear to have served equally as an external
working space.

Space 42

To the southwest of portico Sp40, a further open-
sided space, Sp42, is bound by W31, W32 and W33,
repeating the layout of Sp41. The surface of this small
space, C1550 and C1547, was covered with a thick
deposit of small, angular stone fragments and ground
stone debitage (Chapter 22), above which a further

surface and occupation layer had accumulated, C1540
(558.63m asl).

Space 47

The open portico, Sp40, leads into a large rectangular
room, Sp47, measuring 2.2 x 6.6m. This space is
bounded by W32, W33, W37, W38, W39 and W42
but remains open to the south into Sp40. The interior
wall faces have occasional traces of vivid red pigment.
The floor of Sp47 had been repeatedly resurfaced
with ¢. 20cm of interbedded layers of white plaster,
packing and mud plaster C1620 and C1607 (558.74m
asl), with traces of burnt material on the final floor
C1599. To the north of Sp47, in line with the centre
of the portico Sp40, there is a substantial constructed
threshold, which dates to the earliest phase of the
building. Placed across the threshold, a large smooth
stone spans the entrance to Sp50 beyond (Fig. 9.48). In
situ on the final surface of Sp47, C1599, rested a bell-
shaped pestle SF369 with traces of red ochre, possibly
from the processing of pigments, and a pierced stone
disc SF372, next to the threshold between Sp47 and
Sp50.

Space 60

A short alcove, 1 x 2m, Sp60 in the northwest corner
of Sp47 was surfaced with a layer of packing material,
C1785, similar to that in Sp47 (558.59m asl), onto
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Figure 9.48. Threshold between Sp47 and Sp50. Looking northwest, scales = 50cm and 2m.

which c¢. 10cm of occupation debris C1742 had been
deposited. As in Sp47 this occupation material was
sealed with a layer of packing material C1736, c. 40cm
in depth which likely served to close the building.
Beyond W54 at the end of Sp60 in the north-west, the
external walls are stepped in to form the narrowed
length of the inverted T-shape of Building 5. It is
possible that Sp60 may have provided access onto
the roof, as this space structurally and spatially could
accommodate a flight of stairs.

Space 48

Two small rooms were constructed to the north of
Sp47: Sp48 and Sp49. The external walls of Space
48 form the north-easternmost extent of the wide
section of Building 5, beyond which the plan of B5
was narrowed. Points of access into, or between,
these small rooms remain unclear; the walls of these
rooms stand to a uniform height of 55cm without
evident breaks. It is possible that people may have
used a different form of access, perhaps from above,
to conduct activities in these rooms. They may have
been used for storage and other activities that did not
need access at floor level.

Space 48 consists entirely of an in situ oven
measuring c. 1 x 1.7m, with burnt clay linings and
a deep accumulation of ash (Fig. 9.49). The outer
limits of the oven were formed by the internal faces

of the walls of the room, constructed from the same
materials as, and contemporary with, other walls
in Building 5. The internal surfaces of the walls
(W39, W40, W44, W51) were lined with a 5mm
thick plaster C1677 that had been baked yellowish
brown and rubified during use. The base of this
phase of the oven was at 558.14m asl (C1676). The
fill of the oven comprised alternating layers of ash
and periodic lenses of oxidised burnt clay. The
initial deposit C1675 was 3-5cm thick and extended
across the entirety of the oven, onto which 4cm of
dark grey ashy lenses, C1674, were deposited. The
ashy lenses were sealed and the oven resurfaced
with clay packing, C1610=C1673. Further episodic
burning formed deep deposits of interbedded layers
of red burnt deposits with lenses of grey ash, C1672
and C1671, and a final deep ash deposit C1669.
The end of the use of the oven was marked by the
placement of an upturned mortar SF449 in the centre
of the oven and a brown marble macehead SF450
in the northwest corner (Chapters 21 and 22), and
the ash sealed with a dark brown silty clay loam
C1562=C1666=C1668 (558.92m asl).

Space 49

A small room Sp49 was constructed immediately to
the southwest of Sp48, sharing walls W39, W40 and
W44, and measuring c. 1.2 x 1.6m. On and above the



9. Excavations and Contextual Analyses: Bestansur 155

Figure 9.49. Section 100a of Sp48 and photo of ash layers with upturned mortar. Looking northwest, scale = 50cm.

Figure 9.50. Space 50 in B5, towards the threshold to Sp47. Looking southeast. Scales = 2m.
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Figure 9.51. B5 Sp50 excavation and sampling grid and multi-context plan of human bone at the end of season 2017.

floor C1612, deposits C1608 and C1602 contained
little anthropogenic material, including only five chert
tools and a few fragments of hare, tortoise and bird
bone. Wall collapse C1563 marks the final closure of
Sp49 (558.79m asl).

Space 50
The threshold from Sp47 (Fig. 9.48), visible from the
entrance of Building 5 and framed by the winged

portico Sp40, was the sole point of access to the
largest room of the building, Sp50. From Sp47, a
narrow antechamber c. 2 x 2.3m opens into an open
rectangular space c.4.7 wide by 5.3m long, the walls
of which form the external walls of B5: W45, W52
and W57. The overall plan of Sp50 forms an inverse
L-shape, measuring 7.6m in total from the large stone
across the threshold to the furthest wall W57 (Fig.
9.50). The walls of B5 survive to a height of c. 40cm
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Figure 9.52. Gravel skirting Sp50 B5. Looking southeast, scales = 50cm.

in the south and east (558.97m asl), and up to c. 75cm
in the north and west (559.32m asl).

The floors of Space 50 were excavated and sampled
for wet-sieving and flotation in eleven grid squares, c.
1.5 x 1.8m, to aid analysis of any spatial distinction in
the activities within this large space (Fig. 9.51). Thin
skims of floor and fill deposits had to be left against
the wall faces in Sp50 as the walls sloped inwards,
to prevent them from collapsing. These deposits and
those provided by major trench edge sections across
this large room as it was exposed have enabled the
entire microstratigraphic history of this building and
some burial cuts to be recorded by photogrammetry
and drawing and sampled in detail (Chapter 12).

This large room appears to have served a specific
purpose focused on the treatment and burial of the
human dead. These acts associated with human
remains span the life course of Sp50, from the
foundation deposits to the upper fill and closure of
the building. The human remains have thus far been
partially excavated and it remains to be seen whether
the underlying Building 8 held the same significance
for the community of Bestansur. Three principal
phases of deposition have been identified amongst
the human remains: Phase 1 burials below the floors
of Building 5, Phase 2 scattered and disarticulated
remains on and between floor surfaces, and Phase 3 an

inhumation and scattered remains associated with the
fill of Building 5. Some of the human remains appear
to have been deposited as discrete bundles within
packing layers and fill or left as scattered remains
on floor surfaces, while others appear to have been
cut into packing as part of larger deposits. Objects
associated with the burials were recorded in situ
where visible, plus many tiny beads were recovered in
flotation from contexts surrounding burial deposits.

The earliest human remains in association
with the structure belong to the initial phase of
foundation packing and levelling of the site over
the standing walls of Building 8. This thick layer,
C1625=C1781=C1803=C1809 (558.60m asl), appears
to be contemporary with butchery activity to the
south in Sp27, radiocarbon dated to c. 7735-7586 BC
(Chapter 11). This silty clay levelling material was
heavily disturbed by subsequent burial cuts and fills,
which were difficult to identify in the field. Scattered
throughout, stone and shell beads, loose teeth, and
human bones indicate either placement of fragmented
human remains within the packing material when laid
or substantial turbation between the entrance and the
centre of the space (Chapter 14), where infant burials
are most concentrated (Chapter 19). The packing also
incorporated a clay human figurine of Early Simple
type (SF532; Chapter 21), a marble stone bowl body
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Figure 9.53. Stone slabs in Sp50 B5. Looking south, scale = 50cm.

sherd (SF537; Chapter 21), and significant quantities
of lithic tools (Chapter 20).

The walls of Sp50, contemporary with the rest of
B5, were constructed onto the thick layer of packing
C1625=C1781=C1803=C1809, in alignment with but
offset from the walls of the preceding Building 8 (Fig.
9.42). Around the internal perimeter of Sp50, a c. 10cm
wide skirting of limestone gravel C1626=C1782 made
up of stones 0.5-3cm lined the space, up to 3cm deep
(Fig. 9.52), also containing the disarticulated bones of
atleast one infant (558.71m asl). The deliberately laid
stones abut the walls and may have served to provide
drainage, to protect the walls from undermining by
pests or as a means of bounding the sanctity of the
burial space itself. The gravel in the south-east corner
along W44 and the southernmost extent of W45 had
been repeatedly cut through for burials in this area
(Fig. 12.31).

A sequence of finely layered floors in Sp50,
C1621=C1775 (558.93m asl), was constructed across
the surface formed by the upper horizon of the
packing and the gravel. The floor plasters were made
from repeated layers of reddish brown, greenish
brown and brown silty clay plasters, each <c. 0.5-1mm
thick, but only totalled c. 1cm, except in the southeast
corner at the base of the wall, where they are thicker
(Chapter 12). The floor surface C1621=C1775 sloped

down from west to east, possibly due to subsidence
in the packing within the underlying Building 8. On
the upper boundary of C1621=C1775 in the northwest
corner of Sp50, evidence for organic fibres in the form
of phytoliths and traces of pigment C1771 suggest
woven reed or grass mats may have lined the floors
and may account for the low density of micro-artefacts
across the surfaces of this room, as other traces for
matting were also detected across the floors (Chapters
12 and 14). In the antechamber to Sp50, along W42,
eight large, narrow and smooth stone slabs were laid
on surface C1621=C1775, parallel to the threshold,
which could have provided a space for laying out
and preparing bodies for burial (Fig. 9.53; Chapter
22). The latest activities in Sp50 are attested by a thin
layer of ash on the floor in the northwest corner of
Sp50 and the placement of a thin white stone with
traces of soot/charred material on its surface against
the wall face (Fig. 12.30).

Burial Phase 1a—c: It has been difficult to establish
in some cases whether burials were placed within
the packing that infilled Building 8, or are in cuts
through the floors of Building 5, due to the thinness
of the floors, at less than 0.5mm each, and less than
c. lem in total, and the similarity of the burial fill to
the surrounding packing, despite intensive cleaning
and examination. A range of cuts and replasterings
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Figure 9.54. Dense deposit of human remains C1868 and C1871 in B5 Sp50, cutting B8 W47: a) looking northwest, scales

=50cm; b) multi-context plan.

were identified in the microstratigraphic field sections
across Sp50, and in the sequences left against the
inward sloping wall faces to stop the walls from
collapsing during excavation (as discussed and
illustrated in Chapter 12).

In this account of the burial phases, therefore, we
have sub-divided the earliest burials into three sub-
phases to help to clarify their sequence of deposition.
This phasing will be even clearer once the walls of
Building 5 have been removed in future seasons. The
sub-phases identified are: Phase 1a) burials that were
placed within the fill/packing at the end of Building
8 as evidenced by their alignment with walls of
Building 8, or that are overlain by the walls of Building
5; Phase 1b) burials for which no clear cut was found
and it is uncertain whether they belong to Phase 1a
or 1c, and; Phase 1c) burials that can be associated
with cuts through floors and/or a distinctive layer of
orangish brown packing c. 2-4cm thick immediately
below the floors. The burials are numbered and
grouped by context number, and individual skulls
and bones recorded by photogrammetry, planning,
and numbering (Chapter 19).

Most of the burials within Sp50 can be attributed to
Phases la—c, either in the infill of B8 or in cuts through
floors of B5. These burials were of both articulated
and disarticulated adults and juveniles. The MNI for
this phase is currently at least 65. These burials are

predominantly located within the bounds of B8 and at
least some may relate to phases of activity predating
the construction of B5. Future excavation of B8 and
the interface with B5 should help to clarify this point
further. There is some evidence of placement of the
dead according to their age, although some burials
are of mixed age groups.

The juveniles were placed in the area closest to the
threshold into Sp50 from Sp47, beyond the 2 x 2.5m
antechamber in Sp50. A sequence of infant burials
was interred up to 30cm below the floor surfaces.
As some cuts through floors were identified in both
the eastern and southern sections of deposits, many
of these are probably associated with Phase 1c. The
juvenile remains include 17 skulls and predominantly
disarticulated and comingled bones from the rest
of the body, C1811=C1812 (558.43m asl). The area
adjacent to the antechamber continued to be used
for more complete child and infant remains, which
were repeatedly deposited with shell and stone beads
(558.50m asl), in C1783, C1780 and C1731.

The uppermost burials within Phase 1 are
small and well-defined in extent, undisturbed
by subsequent cuts and inhumations, perhaps
suggesting they can be attributed to Phase 1c. Burials
C1780 and C1731 included infant and young child
skulls which appear to have been placed to face
towards the threshold with Sp47 and the entrance
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Figure 9.55. Wrapped and flexed burial C1863 in B5 Sp50. Looking northwest, scale = 25cm.

Figure 9.56. Red pigment on a skull in C1804=C1861.
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to B5. C1731 comprised an extremely compact group
of disarticulated bones from three young children
including an infant, which may have been wrapped
in a bag or basket. Two cowry shells with bitumen
embedded into the dorsum, SF468 and SF470, were
found close to the child skull in C1731, and may
have been affixed to the burial container or possibly
the skull, although no trace of fixative was visible in
the eye sockets (Chapter 21). To the south, a double
burial C1631 included two articulated juveniles ages
4-5 and 6-8 years old, buried in flexed positions
with both skulls facing south towards the threshold
from Space 47.

In line with the threshold and located at the
centre of Sp50, the largest deposit of human remains
excavated so far was cut partially into W47 of B8, and
therefore can almost certainly be assigned to Phase 1c.
Covering an area of c¢. 1 x 2m, this dense concentration
of human remains included long bones with skulls
C1784 and C1871 (558.38m asl), and skulls with
two articulated juvenile skeletons C1868 (Fig. 9.54).
Beneath the investigated levels, there are further long
bones and other elements, which remain for future
investigation. A skull and ribs were placed against an
articulated, tightly flexed right leg and pelvis C1871,
with further long bones, a cluster of vertebrae and
an infant skull placed to the south. Immediately to
the west eight skulls were deposited, C1868, two of
which were associated with fully articulated juvenile
skeletons.

Above these burials, the adult remains in C1784
had been deliberately disarticulated and deposited in
a curving arrangement of ribs, upper limb bones, and
pelvic bones, followed by a skull and an articulated
leg, possibly all from the same probable female
individual. A humerus and ulna were placed as if
articulated but with the appropriate joints at the
wrong ends. Into a small cut adjacent to C1784 along
the line of B8 W47, a small infant C1866 had been
placed.

To the northwest, placed against B8 W47, the body
of one individual C1863 was tightly flexed and laid
on its right side (Fig. 9.55). The bones were very
compact and suggest this individual may have been
bound, traces of which are represented by pigment
and phytoliths in a darker sediment around the
spine, ribs and pelvis. The flexed body C1863 was
placed into a defined cut, C1885, with the skull of an
adult beneath the pelvis, a juvenile directly beneath
the skull, and a further adult skull to the northeast
(558.38m asl). The cut for C1885 could be seen to
intersect with a further cut containing three skulls,
all of which therefore could be attributed to Phase 1c.

A group of adult burials, C1788=C1789=C1880,
extend from the centre of Sp50 to the northern area
and appear to form one deposit containing two adult
skulls and disarticulated bones including long bones,
ribs, vertebrae, and pelvic bones (558.40m asl). These

burials have been cut into a wall, W82, relating to
Building 8, and therefore relate to Phase 1c.

A spread of human remains was laid in packing
along the line of the northeast wall W45 of B5 from the
southeast corner with W45: C1804=C1861 spreading
west towards C1811=C1812, and C1810 (558.41m asl).
At least some of these human remains, including a
skull, are overlain by W45 and therefore pre-date B5,
and can be attributed to one of the earliest phases
of burial, Phase 1a, as they are contained within the
packing of B8. The burials along W45 appear to have
been subject to a set of burial customs that differ
from those accorded to the individuals placed at the
centre of Sp50. No beads or other adornments were
recovered with the skulls and long bones, but traces of
red ochre staining on a skull in C1804=C1861 (Fig. 9.56)
and a tibia in C1810, and a plaster-like substance on a
humerus and other bones in C1810 indicate a distinct
set of activities and perhaps wrappings associated
with individuals interred in this sector of the room.
The remains in C1810 possibly extend underneath
W45, although the gravel C1626=C1782 skirting Sp50
has been disturbed in this area, suggesting the burial
was cut through floors. Red ochre was also identified
around an adult skull and mandible C1862 buried
with disarticulated long bones, ribs and vertebrae,
close to W52 along the western edge of Sp50. Wall
plaster underneath the skull may have been present
prior to the placement of the bones.

The varied practices represented by these Phase 1
articulated burials, disarticulated bone scatters and
deliberately arranged clusters of bones demonstrate
the curation of remains prior to and during eventual
burial beneath the floors of Sp50. In some cases, such
as C1731 and C1863, it is likely that disarticulated
and articulated groups of bones were contained in
wrappings prior to and during burial. Other deposits
within S5p50 indicate partial decomposition prior to
burial, for example in C1784, where the lower limb
bones appear articulated, while other components
such as vertebrae were completely disarticulated.
The placement of discrete clusters of human remains
with spatial variation according to age and burial
practice, including the positioning of child skulls
facing towards the threshold, demonstrates a set
of socially negotiated rules enacted by the living.
It is likely that the interment of later burials caused
significant disturbance to earlier burials which may
have been pushed aside to make room for the new
depositions. False articulations of bones, as in C1784,
might then result from attempts to tidy up human
remains disturbed during later burial activities.

Burial Phase 2: Human remains from Phase 2 in
Sp50 comprise scatters of small bones on the floor
surfaces, C1621=C1775, and a separate single spread
of larger bones. Disarticulated teeth and the bones
of three infants lay on the upper horizon of surface
C1623 adjacent to W44. On the sloping fine floor
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Figure 9.57. Fire installation F15 in the southwest corner of Sp50. Looking southwest, scale = 25cm.

layers C1621=C1775 (558.93m asl), loose teeth with
occasional vertebrae, ribs, and hand and foot bones
were widely scattered. An adult cranial fragment
lay in situ on the remains of a woven reed basket or
matting, C1771.

Scattered on the final floor C1746 (558.97m asl)
and in the room fill C1741 of Sp50, the disarticulated
remains of a possible female adult extended over c.
4m?. The spread of the bones and partial fragmentation
to the limb bones suggest that this may have been a
single individual, part way through decomposition.
Overlying the large stones near the threshold to
Sp47, disarticulated juvenile teeth and adult skull
and long bone fragments were present in a c. 30cm
deep packing deposit, C1604, containing wall collapse
and plaster, demonstrating continued deposition of
human remains in Sp50, or possibly even human
remains laid out on the roof prior to collapse.

The latest phase of use of Building 5 is represented
by C1746, a layer of occupation residues and some
wall collapse on the floors of Sp50 and C1745, and
the construction of a small fire installation in the
southwest corner of the room (F15; Fig. 9.57). The fine
floors of Sp50 are visible underlying this fire feature,
confirming that it is late in the history of Sp50 and
marks a significant change in the nature of use of this
space associated with the end-life of the building.

Roof collapse is evident in the subsequent

room fill C1877=C1883=C1884 and C1880 on top
of pigmented matting (Chapter 12). Final and
apparently deliberate wall collapse and closure,
C1728=C1729=C1733 and C1741=C1857=C1867, mark
the end of the use of Building 5. The closure of B5 did
not mark the end of Neolithic activities in this area,
however, as a dense cluster of Helix salomonica shells
and chipped stone, C1832 c. 35 x 60cm, above the
northwest corner of Sp50 indicates that this area of
B5 remained in use as an external activity space. An
accumulation of greyish brown silty loam above this
event, C1565=C1718=C1719 (559.32m asl), suggests
that use was infrequent and that little Neolithic
activity took place in this area.

Burial Phase 3: The final burial event in the area of
Sp50is an articulated flexed adult burial C1708=C1714
(5659.58m asl), c. 65cm above the uppermost floors
C1746 in Sp50, which was disturbed by Iron Age pits
and other later activity. The burial may relate to the
collapse or closure of B5 or a reuse of a remembered
space. A group of 19 heavily abraded Nerita beads,
identical to those found scattered throughout the
infant and child burials in Sp50, point to deliberately
drawn parallels with the earlier inhumations during
the life of B5. The continued use of Nerita beads in the
Phase 3 burial is the only instance of beads securely
associated with an adult burial. The Phase 3 human
remains are situated in higher deposits which have
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Figure 9.58. Remains of large constructed ovoid oven and ashy fill F16 in external area Space 44, southwest of B5: a) general

view; b) excavation in quadrants. Looking south, scales = 50cm.

Figure 9.59. Building 9, Space 53 with boulder mortar (SF521) re-used as door post setting in entrance. Looking southeast,

scales = 2m.

suffered severe disturbance from later, Iron Age,
activity, animal burrows, and modern land-use
activity. They may rather relate to a now eroded
upper level of the site, which could have included a
successor building to Buildings 8 and 5.

EXTERNAL AREA, SPACE 29
Contemporary with the closure of B5, a dense packing

deposit of red silty clays C1409 was laid over the
surfaces to the southeast of the building in Sp27,
defined as Sp29 in its later phase. Activities in this area
appear to have resumed, with evidence for working
bone, clay and chipped stone present in subsequent
lenses of Neolithic material C1405, C1332 and C1330
(559.06m asl). A further phase of activity shows a
shift in the nature of the use of this area of the site,



164 Amy Richardson, Roger Matthews, Wendy Matthews, Sam Walsh, Kamal Raeuf Aziz and Adam Stone

Figure 9.60. Matrix of the sequence of deposits in Trench 10.



9. Excavations and Contextual Analyses: Bestansur 165

represented by sloping lenses of ash and edible snail
shell, Helix salomonica, and lithics in situ on surfaces
C1331, C1329 and C1316 (559.11m asl), which are
comparable to the deposits C1832 overlying B5.

EXTERNAL AREA, SPACE 44

To the northwest of Sp29 and less than a metre west of
the southernmost corner of B5, significant ash deposits
from a large fire installation F16 were scattered on thin
sloping lenses of soil contemporary with activities in
B5 (Fig. 9.58). The fire installation was constructed
with a clay lining abutting two wall stubs to the
south. Small quantities of carcass processing debris
(Chapter 15) and several fragments of worked bone
(Chapter 21) indicate external activities conducted
around the fire installation. Seven objects of roughly
shaped clay, possibly deliberately squashed and
nullified, and numerous small clay fragments were
lightly baked and discarded in the surrounding ashy
deposits (Chapter 21).

BUILDING 9

Building 9 was constructed to the northeast of
Building 5 (Fig. 9.42). The western walls of Building
9 abut B5 W45 and W51. Building 9 is constructed on
the same northwest to southeast alignment and on a
similar layout to B5, although the spaces examined
thus far indicate it was built on a smaller scale. The
sequence of construction of these buildings is yet to
be established, but they both post-date the closure
and packing of the preceding Building 8. Two walls
W63 and W65 frame a small 1.65m? portico Sp51,
beyond which the walls W61 and W62 were stepped
out to form an open 2.6 x 2.8m entrance space
Sp53. At the northwest extent of Sp53, a wall W60
separated the entrance space from a larger 2.6 x 3.8m
rectangular room Sp61. Although W59 is contiguous
with W61 abutting B5 W45 to the southwest, W84
to the northeast has been stepped outwards to form
a wider space, in the southeast corner of which is
a large fire installation F17, to the east of which a
further building B12 has been identified. Building 9
may extend further to the northwest and is subject
to ongoing investigations. It is notable that B5 and
B9 have their own external walls, without the use of
party walls, and are constructed in different materials:
B5 from reddish brown silty clay with carbonate
inclusions and B9 from brown mudbrick with yellow
mortar (Chapter 12). The distinction in material use
and construction method suggests the builders had
access to different source areas.

In and around Building 9, a series of silty clay
surfaces was constructed, covered with occupation
debris and resurfaced with clay packing. The
lowermost surfaces investigated, downslope from
B5, were a sloping dark grey silty clay floor C1670 in
the portico Sp51, and a silty constructed floor C1773
in the entrance Sp53 (558.35m asl), on the surface of

which lay traces of organic material, pigment and
chipped stone tools. In Sp51 and Sp53, a c. 15cm thick
layer of clay packing was laid over the surfaces and
formed fresh working surfaces C1629=C1763. Three
large fragments of ground stone, including a boulder
mortar reused as a doorpost pivot (Fig. 9.59; SF521;
Chapter 22) were found on the surface formed by
the packing deposit in Sp53, over which a further
layer of packing was laid C1758 (558.52m asl). The
packing contained a group of eight cores of chert
(Chapter 20) and a mixture of burnt red and yellow
clays, possibly relating to the subsequent ash C1757
and packing C1756 deposited onto the surface. In
the latter, craft objects including shaped clay tools
SF480 and bone needles SF483, SF484 were mixed
with sediment and ash and may represent a late stage
in the use of B9. These refuse deposits and a stone
surface C1624 in Sp51 are level with the phase of B5
wall construction (558.61m asl), and may suggest
there was some terracing of houses down the slope
of the mound as is common in villages in the region
today. In the large room within B9 to the northwest,
Spé61, wall and plaster collapse C1764 lie only 10cm
above this level.

BUILDINGS 10 AND 12

The upper plans of walls relating to a further building
B10 to the northwest of B5 have been identified in
plan along the northern edge of the trench, but the
associated deposits have not yet been excavated. The
southernmost wall of B10, W58, abuts the rear wall
of B5. The return wall, W80, indicates that B10 shares
the alignment of buildings in this neighbourhood,
and was laid out on a similar plot width. A series of
narrow walls were constructed against the western
wall, W52, of Building 5. The western wall W85 of
a further building B12 was constructed abutting the
northeast walls of B9 W62 and W84, following the
external perimeter of this building. Future excavation
will determine the extent and sequence of building
construction in this neighbourhood.

Post-Neolithic levels

Subsequent activity at Bestansur has truncated the
Neolithic levels in Trench 10. Stone walls C1807,
C1827 and C1829 in the northwest corner of T10,
above B5 Sp50, possibly relate to the later phase of
activity on the eastern slopes of the mound identified
in Trench 1 (Fig. 9.7). In the surrounding fields, bell-
shaped pits, the truncated bases of five clay tannurs
and a large c. 10m wide terrace surfaced with 20cm
of stone and broken pottery, C1163=C1315=C1553,
were cut into the underlying Neolithic deposits. This
terrace covered the whole of the east side of Trench
10, at least 20m from the northern to the southern
extent. Incorporated in its construction were a mixture
of redeposited materials from the Neolithic to the
Sasanian period. The overlying c. 40cm has been
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heavily churned by modern ploughing in crop fields
surrounding the mound.

Contextual analyses and interpretation

Investigations in Trench 10 have revealed a
neighbourhood of Early Neolithic buildings (Fig.
9.42), amongst which are represented two large
well-built buildings constructed one on top of the
other: Buildings 8 and 5. The repeated construction
of these elaborate buildings with multiple floor
and wall plasters suggest that the community at
Bestansur constructed, reconstructed and expanded
on a building of cultural significance. A substantial
quantity of materials, labour and skill were
committed to the construction and maintenance
of B8 and the fired lime surface leading to its
entrance, its deconstruction, and the preparation of
an expanded platform area for the construction of
its successor B5. In its construction, the symmetrical
layout of B5 indicates a preconceived plan for the
spaces that the structure would provide for the
community. The evidence from B5 indicates that a
series of spaces were used repeatedly for mortuary
activity and it remains to be seen to what extent
these activities reproduced social practices in the
earlier phase. The dead were brought to this location
for pre-burial activities, including the laying out of
bodies on the floors and stone slabs in Sp50, and
the probable disposal and burning of matting and
wrappings in Sp48. The varied stages of decay and
articulation, including the caching of skulls, indicate
some post-mortuary processes took place outside
B5 and perhaps some were conducted on the roof
of B5. Burials tightly bound in wrappings, such as
C1863, could have been carried to this building from
further afield for final deposition.

The floors of Sp50 were kept clean of the debris of
the living, with frequent replastering and use of reed
matting. The low levels of micro-debris indicate that
use of this space may have been restricted to activities
and ceremonies relating to the preparation and
final deposition of the dead. The people depositing
their dead retained memories of areas and practices
ascribed across the floors. Adult burials often with
ochre and traces of wrappings and plaster were
placed around the edges, child burials were sited
closest to the threshold, some positioned to face
towards the threshold and the realm of the living
in Sp47. Traces of craft and trample in Sp47, which
include activities such as the grinding of ochre with
bell-shaped pestle SF369, perhaps originate from
preparation of materials for burial. The traces of
ash and burnt bone in micromorphological samples
from Sp47 (Chapter 12) may originate from more
domestic or food preparation and consumption
activities. Until further buildings are excavated, it
remains uncertain as to whether this building was

solely for activities associated with mortuary practices
and the ceremonies and receptions associated with
them. The practice of the burial of dead below the
floors of houses for the living has a long history in
Southwest Asia, as at Dja’de and Catalhoyiik where
up to 62 burials were placed during the life-history
of one building, Building 1 (Chapter 19; Diiring 2008;
Coqueugniot 2016). The number of burials in Building
5 and packing of Building 8 exceeds this; at the end
of spring 2019 a minimum number of 78 individuals
have been recorded, 65 of which are reported in this
volume.

Outside this liminal space between the living and
the dead, there is substantial evidence for craft and
consumption in an external area to the southeast,
including bone and stone tool working debris,
including the large incised stone at the entrance to
B5 SF357, which may have been a surface for making
leather goods (Chapter 22), and butchery debris. To
the north and east, the walls of B5 were constructed
independently, but butting up against surrounding
buildings. The use of these adjacent spaces and
neighbourhood to Building 5 is still to be explored,
but evidence from B9 to the east indicates that this
smaller building was built on a similar layout but
was used for a different set of activities. Preliminary
investigations suggest that more buildings which may
be contemporary were constructed to the north, as
far as Trench 6, and to the west, further up the slope
of the natural rise and reaching as far as Trench 1.
Each building was constructed with different wall
materials and construction techniques and each may
have had a fire installation. The independence of each
of the buildings may suggest a community working
collaboratively for shared mortuary practices, but
possibly with a greater degree of independence
and fragmentation for domestic activities, or the
ascendancy of one group associated with B5 with
particularly extensive social networks (Chapter 24).

The community of Bestansur appear to have
abandoned the primary use of B5 after c. 7500 BC
and the structure was destroyed soon after cessation
of use as Sp50 is infilled with collapsed walls with
the wall plaster intact and traces of probable roofing
material directly on the floors. A retained memory
of place led to continued occasional burials in the
debris building up inside the walls of Sp50, but
the definition between space for the living and the
dead broke down and the standing walls of Sp50
provided shelter for a small fire installation F15 in the
southwest corner. Eventually, the walls were levelled
and the area above B5 became contiguous with the
external areas to the southeast, with extensive layers
of thick sloping packing laid as working surfaces
covered with debris from external craft activities
such as tool-working, including bone needles, and
food preparation, including butchery and mollusc
consumption.
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Figure 9.61. Trench 11: a) target area based on the results of geophysical survey; b) with Neolithic ground stone deposit C1245
in the eastern sector and stone walls in the western sector. Looking west, scale = 2m.

Trench 11

Selection of location and excavation strategy

Geophysical survey undertaken during the summer
2012 field season (Chapter 5; Fig. 9.61a) revealed the
extent of later activity across the site and highlighted
the importance of investigating and identifying the
distinction between Neolithic and later signatures
in the geophysical survey results. A 15 x 2m strip
trench, Trench 11, was laid out in three 5m sectors
to investigate features visible in the geophysical
survey to the south of Trench 7. On the removal of
30cm of topsoil from an initial 2 x 5m area (the west
sector), features identified on the survey results were
revealed to be stone walls (Building 1). The trench
was extended by 10m to the east, until it stretched
15m E-W and 2m N-S. The central and east Sectors
targeted linear features extending to the south of
Trench 7 and reached Neolithic surfaces in the east
of the trench.

Sequence of deposits, features and structures

Neolithic levels

The earliest deposits revealed were in the central
sector of Trench 11. These comprised gritty white
surfaces C1283 and C1271, which yielded very little
anthropogenic material (559.80m asl). Overlying this
surface, Neolithic occupation deposits C1245=C1263
(559.95m asl) contained ground stone, animal bone,
chipped stone and molluscs, and small amounts of
intrusive material from later activities (Fig. 9.61b).

Figure 9.62. Matrix of the sequence of deposits in Trench 11.

This deposit is level with, and possibly contemporary
with, the external deposits in Trench 7.

Post-Neolithic levels

The Neolithic deposits are overlain with 45-55cm
of mixed plough soil C1242=C1246 to the modern
surface level in the eastern central sectors. In the
western sector, clearly picked up by the geophysical
survey (Fig. 9.61a), the remains of later stone walls
have disturbed the Neolithic deposits. This stone
structure contained a dense fill C1239 with fired clay
and pottery. The walls, surviving only 30cm below
the field surface, were poorly preserved, but the walls
were constructed either directly upon or cut into intact
Neolithic levels.
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Contextual analyses and interpretation

Excavations in Trench 11 investigated the repre-
sentation of later stone architecture in the geophysical
survey results. Although it is not possible clearly
to identify Neolithic features from the geophysical
survey, it is evident that subtle differences in the
fluxgate gradiometry results, representing markedly
different use of materials, can be used to determine
areas of substantial later activity and areas where the
Neolithic levels may lie undisturbed. The features
visible in the geophysical survey to the south of B3 in
Trench 7 were proven to represent part of a much later
structure. A single copper alloy trilobate arrowhead
(SF83) in the mixed deposits suggests a Sasanian date
for the destruction of this building. It is evident that
the later deposits have cut into Neolithic features
and that intervening horizons of activity are entirely
eroded in this area of the site.

Trench 12 and 13

Selection of location and excavation strategy

During initial site survey in 2011, a poplar tree
plantation obscured the north face of the mound.
The trees were subsequently felled and burned
independently by the farmer, revealing a steep section
with eroding deposits (Fig. 9.3). A preliminary surface

survey over this area in September 2012 observed and
collected a light scatter of Neolithic chipped stone.
Initial investigations of the archaeological deposits
began in April 2013, when a 13m-long section line
(Fig. 9.63) was placed from east to west across the
eroded slope of the mound to establish whether
there were any Neolithic levels in the raised mound
above the level of the surrounding fields in this area.
Along the line of the section, up to 1.75m of deposits
through the history of the mound were intensively
cleaned and recorded, revealing a sequence of intact
finely stratified Neolithic deposits at least 75cm deep,
1m below the top of the section. To the north of the
section, a 4.5 x 1.1m wide upper terrace was cleared
for investigation of the finely stratified deposits
(Trench 12). In the field beyond, an initial 2 x 2m
trench (Trench 13) uncovered the standing walls of
a building, B7, and the excavation was expanded
into a 6 x 3m trench to examine the deposits in and
around this building and its connection with deposits
in Trench 12 and the section face (Figs 9.64 and 9.65).

Sequence of deposits, features and structures

Neolithic levels

BUILDING 7

In Trench 13 we revealed the partial plan of Building
7 (Figs 9.64, 9.66) spanning the 4.5m east-west extent

Figure 9.63. Trench 12 section cleaning, looking southwest.
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Figure 9.65. Relationships between north section and Trenches 12 and 13. Looking south, scales = 50cm.

Figure 9.66. Trench 13 walls looking west, scale = 50cm.

of the trench and extending beyond the limits of the
current excavations in all directions. The rectilinear
walls of B7 are the earliest features investigated to the
north of the mound, oriented on the same northwest—
southeast alignment observed in all sectors of the site.

The unplastered earthen walls were constructed from
a pale reddish brown silty clay loam with carbonate
inclusions, c. 50-60cm wide, and were exposed to a
maximum height of 45cm (560.53m asl), surviving
up to 30cm below the sloping modern field surface.
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Space 38

A narrow entrance is formed by the terminus of W17
and W13 and provides access from an external area
Sp25 to the west into an internal room Sp38, 1.3 x
1.4m, the northern extent of which extends beyond the
area of excavation. Inside walls W13, W16 and W17,
Sp38 was filled with up to 40cm of reddish brown
silty clay packing that formed the foundation of the
building (559.65m asl). No well-defined floors were
identified. Two fine obsidian blades without evidence
of retouch had been placed against the southern face
of W17 and two further examples were found in the
packing C1569. An earlier building and phase of
occupation, including green mudbricks set in mortar,
were revealed at the base of C1569.

Space 26

Wall 13 was constructed as the external boundary
wall to at least two spaces, Sp26 and Sp45 separated
by W14, and extends southwest beyond the limits of
Sp38. An area of 1.2 x 1.2m in Sp26 has been partially
exposed; the northern limits are unclear due to erosion
but Sp26 likely extends beyond the current area of
excavation. The earliest investigated activities in
Sp26 formed c. 20cm of discontinuous occupation
lenses and wall collapse in a brown silty clay loam
C1570 (560.15m asl) representing a late phase in the
use of B7. A dark brown silty clay loam containing
occupation residues, C1492 c. 3cm thick, with charred
flecks, traces of red pigment, Helix salomonica shell
and sparse stones, formed on the surfaces above the
occupation lenses C1570. The fill of Sp26 included
c. 15cm of yellowish brown silty clay loam with
construction aggregates C1489 (560.33m asl). The fill
of 5p26 is similar to the packing and levelling C1579
in Sp45. Fragmentary human bone possibly from a
flexed burial had been cut into the fill of Sp26 from a
later phase, now truncated by ploughing and overlain
by ¢. 35cm of topsoil C1373.

Space 45

To the southwest of Sp26, W13 and W14 formed
the boundaries of Sp45 with a return identified to
the southwest, W36, and a northern bounding wall
enclosing this small internal space. Space 45 is a
small interior room, 1.2 x 1.3m, with no evident
means of access at the level preserved. The south half
of Sp45 was heavily truncated by a later irrigation
ditch, which cut the walls down by almost 20cm in
comparison to the north of the room. Lying on a silty
clay surface, in situ scattered chipped stone, bone
and Helix salomonica shell were covered by c. 10cm
of lenses of occupation deposits C1580 with burnt
aggregates (560.05m asl). The final closure of Sp45
was similar to, and possibly contemporary with,
that in Sp25. A deposit of reddish brown silty clay
loam packing and construction aggregates C1579, c.
20cm thick, filled Sp45 to the height of the standing

walls (560.25m asl), immediately below the modern
plough soil C1572.

Space 46

The corner of Sp46 was revealed to the southwest of
Sp45 beyond W36. A sequence of deposits C1584 cut
by anirrigation ditch was revealed in section (560.36m
asl). A succession of well-prepared mud plaster floors
with lenses of charred deposits, c. 1-2cm thick, sealed
with c. 8cm of greyish green ash ran beyond the area
of excavation to the south and west.

EXTERNAL AREA, SPACE 24

An external area to the south and east of B7 was
excavated as two separate units, Sp24 and Sp25.
External area Sp24>0.9 x 1.4m was investigated to the
east of W16 and extended beyond the limits of the
excavated area. Craft activities that took place in Sp24
are represented by the working of stone and bone
tools, with high levels of micro-debris, and animal
bone demonstrating mixed pathways to deposition,
including slaughter, digestion, burning and intrusive
micro-mammals.

The earliest occupation surface excavated across
Sp24 comprised c. 5cm of grey lenses with charred
fire-spots in a light greyish brown silty clay C1521
(559.81m asl). Banded occupation deposits in
Sp24 contained discrete lenses of yellow organic
matter, charred plant remains, burnt aggregates and
fragmented Helix salomonica shell. Deposited onto
surface C1521 were a fragment of a limestone bowl
SF444, fragments of worked antler SF488, SF490 and
SF491 and crab claw SF492, a bone needle SF318 and
chipped stone debris including tools with burin facets.
Over these working deposits, a 20cm thick layer of
silty clay packing C1520 was laid, onto which formed
an ashy silty loam trampled surface C1491.

In situ burning was conducted on surface C1491
and formed a lens of black ashy charred loam C1479
surrounded by a thin accumulation of ashy discard
and trample, C1474 (560.01m asl). A deliberate
packing and levelling of this area covered the deposits
inalayer of c. 10cm thick yellowish brown and greyish
brown silty clay loam C1392, immediately below the
modern plough soil C1322.

EXTERNAL AREA, SPACE 25

To the west of Sp24, in the area immediately to
the south of the threshold into B7, further craft
activities and deposition of bird and fish bone took
place in external area Sp25. The earliest investigated
deposit consists of cobbled stones C1665, 10-20cm
in size, set in a compact silty clay (559.83m asl),
which counteracted the slump of the underlying
sediment c. 50cm from the B7 threshold (Fig. 9.66).
The cobbling C1665 incorporated a discarded pecked
mortar SF368 which had been placed upside down
(Chapter 22). The paved area was overlain by c. 10cm
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Figure 9.67. Ashy deposits C1581=C1494 in Sp25 T13. Looking south, scale = 50cm. (See also Fig. 12.26).

of multiple interbedded layers of greyish and slightly
greenish ashy silt loam C1582 and C1581=C1494 (Fig.
9.67), with charred lenses C1485, burnt aggregates
and sparse discontinuous lenses of yellow organic
material from omnivore and human coprolites
(Chapters 12, 13 and 16). A layer of packing C1578
(560.12m asl) sealed the deposits, and the sequence
of high temperature burning C1577 and ashy discard
C1576=C1486 was repeated, onto which an almond-
shaped clay object SF332 (Fig. 21.6) and a lozenge-
shaped translucent orange carnelian bead SF328 (Fig.
21.20) were deposited, before sealing with a further
layer of silty clay loam packing C1575=C1490=C1480.
Space 25 continued to be used for discard of further
ashy deposits, C1517, repeatedly sealed with clay
packing material C1515=C1513=C1484.

EXTERNAL AREA, SPACE 39

South of B7 and above the packing and levelling of
the earthen building, subsequent Neolithi