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Abstract 
 

Models of socio-economic change in Neolithic Egypt are thought to relate to a complex 

relationship between environment, economy and social context.  The development of the 

Egyptian Nile Valley Neolithic in particular is believed to have been influenced by a 

combination of the early Holocene pastoral adaptation of the eastern Sahara or the 

Neolithic of southwest Asia.  These influences include plant and animal species and 

artefact types forming a Neolithic package of sorts.  This package either diffused or was 

moved into the Egyptian Nile Valley by migrants during the mid-Holocene. The Neolithic 

package was believed to also include either Saharan frequent human movement related to 

pastoralism like that associated with the Sahara or lack of movement and village-based 

settlement like that associated with southwest Asia.   Previous research has made general 

statements regarding likely levels of mobility; however, very few studies have tested this 

model with empirical data that documents actual human movement.  My thesis tests this 

model using a method of stone artefact analysis dependent on all elements of an 

assemblage, particularly flakes and cores to document human movement.  The original 

hypothesis suggested that an examination of three assemblages would show results 

consistent with this model where either Saharan or southwest Asian socio-economy 

predominates.  Following traditional settlement reconstruction, an assemblage in the 

eastern Sahara would suggest movement and an assemblage in the Nile Delta, in closer 

geographic proximity to southwest Asia would suggest less movement.  The Fayum 

Depression, which is situated west of the Nile Valley on the edge the eastern Sahara, but 

close to the Delta, might be expected to fall somewhere in between.  This model of 

settlement is closely tied to climatic reconstructions for the Sahara, Nile Valley and Delta 

where environmental variables may have constrained human movement.  Results 

contradictory to this hypothesis suggest human movement, settlement pattern, or use of 

landscape is very much dependent on highly localized environmental and socio-economic 

context, and a wide range of variability in adaption can be expected during the mid-

Holocene in Egypt.  
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CHAPTER 1  

INTRODUCTION 

 

1.1 Holocene human-environment interaction and socio-economic change 
 

Understanding socio-economic change amongst behaviourally modern humans is the goal 

of much archaeological research.  The Holocene is a period of rapid and punctuated change 

in the nature of human-environment interaction and economic practices, particularly during 

the early Holocene where food production through the domestication of plants and animals 

was developed in some areas of the world.  The initiation of varying degrees of 

dependence on domesticated plants and animals to a current world economy of near 

complete dependence on domesticated plants and animals is of tremendous importance to 

understanding the nature of human behavioural change in unique social, economic and 

environmental contexts throughout the world.  Smith (2001) describes Holocene societies 

who engaged in combinations of economic strategies, some including the use of 

domesticated plants and animals, as ‘low-level food producing societies’.  Variability in 

low-level food producing societies is great and reflects ingenuity and complexity in 

adaptation to unique environmental, social and economic conditions, which produced 

systems that were sustainable for hundreds or thousands of years (Holdaway et al. 2010; 

Smith 2001). Comparing these changes through time or across space may provide insights 

about the outcomes of different combinations and intersections of social, economic and 

environmental variables in the past.  The early to mid-Holocene was a time when critical 

changes occurred in socio-economy that have resounding implications for the socio-

economic conditions the world currently experiences.  These changes required both human 

perception of, and adaptation to, global climatic trends and localized environmental 

situations. 

  Southwest Asian domesticated plants and animals spread throughout the region 

and beyond into North Africa and Europe (Zeder 2008).  Egypt is one such example of 

adaptation to this agricultural system.  The way in which this functioned (or failed) in a 

different environment from that of its origin, or was adapted, is significant given that the 
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introduced species and agricultural techniques are now commonplace worldwide.  

Therefore the long term consequences of these kinds of subsistence change, in terms of 

sustainability and human-environment interaction can be examined. 

 

1.2 Human movement in the context of economic change 
 

In southwest Asia the coincidence of domesticated plants and animals, widespread 

construction of permanent architecture, concentration of that architecture and people, and 

increase in population has led to a number of attempts in developing causal sequences 

expressing the relationships between these socio-economic changes in the early Holocene 

or Neolithic.  Initial models using these causal sequences were developed within a culture 

historical framework that traced the development of cultural groups through time and 

across southwest Asia.  The movement of domesticated plant and animal species from 

southwest Asia into Europe, North Africa and Asia led to attempts to document additional 

causal sequences that would explain the migration of people from the Near East or the 

diffusion and adoption of domesticated plants and animals outside the southwest Asian 

centre.  As the Egyptian Nile Valley was in close proximity to southwest Asia, and later 

underwent state formation (albeit in a different manner) at approximately the same time as 

its neighbours, it was assumed that the processes that had occurred in southwest Asia 

would likely be similar in the Egyptian Nile Valley.  As a result, the introduction of 

domesticated plants and animals was seen as part of a ‘Neolithic package’ of social and 

economic features from southwest Asia that was adopted by populations in Egypt.  This 

included sedentism or reduction in mobility, as well as the use of domesticated plants and 

animals and associated technologies. 

Despite the traditional connection between Egypt and southwest Asia in terms of 

Neolithic development, this association is complicated.  Firstly, there is a considerable 

temporal gap between the beginnings of agriculture in southwest Asia at the beginning of 

the Holocene (ca. 11,000 BP) and the beginnings of agriculture in Egypt during the mid-

Holocene (ca. 6,500 BP).  Secondly, while more recent comparisons between the 

development of Egyptian and southwest Asian agricultural economies have attempted to 

establish a more nuanced framework (Wengrow 2006; Shirai 2006), there has been a 

tendency to reduce the spatial and temporal variability known to have existed in southwest 
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Asia when comparisons are made to Egypt.  Recent scholarship has recognized marked 

variability in socio-economy in southwest Asia during this period (Gebel 2004; Gopher 

and Goring-Morris 1998; Henry 1995; Henry et al. 2003). Such studies that suggest 

variability in southwest Asian Neolithic socio-economy are of greater comparative interest 

for Egypt especially if Smith’s (2001) low-level food producing economies are considered 

(Holdaway et al. 2010).  Alternative views suggest North Africa should be considered a 

unique adaptation where the transition to food production and preceding periods is 

different from southwest Asian and Mediterranean Europe (Garcea 2004; Hassan 2002b; 

Marshall and Hildebrand 2002).  Both Garcea (2004) and Riemer (2007) highlight the 

variability in North Africa and particularly emphasize environmental variability as playing 

a crucial role in subsistence economy.   

The transition to food producing economies took place during the early to mid 

Holocene in Egypt.  This period represents an interesting temporal setting in which to 

examine changes in human movement and how these might relate to other significant 

variables, particularly environment, social context and economy.  Usually referred to in the 

literature as ‘mobility’, human movement is a key part of socio-economic adaptation and is 

expected to vary spatially and temporally.  Material remains of some human movement in 

the past can be accessed through the archaeological record which provides a palimpsest of 

individual and societal movement over time.  Northeast Africa underwent a substantial 

shift in environmental conditions due to global climatic change at the beginning of the 

Holocene, including a series of fluctuations until after the mid-Holocene (approximately 

6,000 BP) when conditions became more arid.  These macroscale changes have 

implications for human-environment adaptation during this period in Northeast Africa, but 

local environmental, social and economic conditions likely led to unique adaptations.  It is 

in this context that this thesis examines variability in human movement as a result of 

human-environmental interaction at three different locations in Egypt occupied during the 

early-mid Holocene.  This variability in movement, whether marked or minimal, can be 

compared to environmental, social, and economic conditions inferred from archaeological 

and geological proxy records. 
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1.3 Human movement in archaeology 
 

Human-environment interaction over time is a key aspect of past human behavioural 

adaptation and encompasses a broad understanding of the nature of past climates, 

landscapes and environments, subsistence and environmental sustainability, social 

structure and use of landscape (e.g. Barton et al. 2010, 2004).  ‘Use of landscape’ and the 

archaeological record of this, is linked closely to ecological aspects of a landscape, but also 

refers to human movement through a landscape.  In archaeology, interest in human 

movement across the landscape is collectively referred to as ‘mobility studies’ and relates 

firstly to the reconstruction of human movement (archaeological mobility) and/or secondly 

the conceptualization of movement strategies in the past (conceptual mobility).  The 

dichotomy between these two aspects of mobility studies in archaeology is discussed in 

Chapter 2. 

In archaeological discussion, movement or mobility is categorized or grouped into 

different types of mobility often based on ethnographic analogues with corresponding 

material records.  While it is unlikely that the intention of mobility studies is to formulate 

typologies, essentially this has been the outcome.  However, such typologies may represent 

groupings or units imposed by the archaeologist who select artefacts or features that are 

considered indicative of mobility.  Such typologies may neglect elements of the 

archaeological record that can potentially contribute to understanding past human 

movement.  Kelly (1992) critiques the creation of such categories as sedentary and semi-

sedentary.  One of the major problems for archaeological studies of human movement in 

the past is that they are based on proxy (both direct and indirect) measures from the 

archaeological record, and not direct observation as in other social or behavioural sciences.  

The variability in movement between different socio-economic contexts in the past may be 

far greater than current ‘mobility typologies’ can account for without risking arbitrarily 

(and unnecessarily) compounding this variability.  However because few studies have 

documented actual human movement, the potential range of variability is not known.  The 

problem with the study of mobility in archaeology is that there are very few attempts at 

devising methods that actually measure movement (Close 2000; Hardy-Smith and Edwards 

2004).  Most studies focus on hypothetical movement or the potential ability for humans to 

move rather than measuring movement from the archaeological record.  Such studies focus 

on developing conceptual models that rely on analogical proxies, essentially developing 
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typologies that relate to possible states of mobility.  Given the presence of certain tool 

types, raw materials, faunal remains or general subsistence strategies, levels of mobility 

can be inferred based on these analogically derived typologies.  

Categories of mobility are also challenged with archaeological evidence that 

suggests particular artefacts or features may indicate very different instances of ‘mobility’ 

in different spatial and temporal circumstances (e.g. Boyd 2006; Edwards 1989; Hardy-

Smith and Edwards 2004).  The formulation of typologies in archaeology in general may 

serve to identify similarities amongst certain artefact classes or similarities in their 

attributes (e.g. Bordes 1961; Braidwood 1958; Tixier 1963), but they may limit measuring 

potential variability in past human behaviour. 

Based on ethnographic observation, Binford’s (1978:336) data suggested that 

observed archaeological assemblage variability might relate more to the artefact use-life or 

the duration of occupation than any specific activity.  This study was extrapolated by 

archaeologists to classify hunter-gatherer archaeological datasets as representative of either 

‘residential mobility’ or ‘logistical mobility’.  Binford originally used these terms to 

conceptualize the organization of technology as it related to the discard of artefacts in 

hunter-gatherer ethnographic examples (Binford 1980).  He stated that the models were 

appropriate for shorter temporal scale (ethnographic), not long-term patterning, which can 

be reflected in the archaeological record (Binford 1982).  

In light of this issue, the most methodologically robust attempts at observing and 

measuring human movement are those that identify movement in the archaeological record 

by direct proxy measures.  Studies using portable artefacts as a proxy, such as that of 

Close’s (2000) study, are essential to observing and measuring past human movement 

because they allow for the kinds of variability we should anticipate.  The variability of 

these proxies of movement is likely related to environmental or economic context, which 

can also be observed and measured in the material record.  Comparisons between these 

variables allows for the examination of when and where they may intersect as the result of 

unique and socially complex adaptations to the environment. 

Close (2000:49) suggests that definitions between mobility as residential or 

logistical ‘serve only to differentiate the meanings of the adjectives and not to define or 

elucidate how to identify “mobility” or movement itself’.  She sees the use of 

ethnoarchaeology as enabling archaeologists to hypothesize the ‘ability to move’, but that 
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it does not allow for the identification of the ‘act of moving’.  Here Close essentially 

distinguishes between archaeological mobility and conceptual mobility.  Archaeological 

mobility is defined as the ‘act of moving’ and conceptual mobility as the ‘ability to move’ 

(Close 2000).  Conceptual mobility relates to instances where more mobility may be 

defined by indirect indicators from the archaeological record such as economy or 

architecture, interpretations of which may be informed by analogy.  Subsequent 

behavioural inferences may be conceptual reconstructions of past human movement, such 

as the ability to move in the context of pastoralism (e.g. Marshall and Hildebrand 2002).  

Reconstructions are based on assumptions about contextual relationships between artefacts 

or features and movement, or ‘criteria’ (such as storage facilities, architecture, and artefact 

function).  These enable archaeologists to make inferences about human behaviour in the 

past that may relate to socio-economy, but may be confined to a particular region or period 

in the past because interpretations are dependent on that particular context.   

Archaeological mobility seeks to indentify or measure movement based on 

archaeological proxies that either show physical evidence of movement from point A to B, 

usually not based on economic association.  These types of reconstructions tend not to 

provide fixed mobility statements (e.g. sedentary, semi-sedentary, logistically mobile, 

residentially mobile), but serve as indicators of mobility when assessed as part of relative 

comparisons.  In this thesis it is suggested that the use of the term ‘human movement’ is 

more appropriate given the pre-existing connotations of ‘mobility’ in social sciences (Kelly 

1992).  Archaeological studies of human movement, particularly those examining human-

environment interactions, could be conceived of as part of a new paradigm called ‘Human 

Movement Ecology’, drawing from developments in biological sciences surrounding 

organism movement ecology (e.g. Nathan et al.  2008). 

 

1.4 Aim of thesis 
 

The aim of this thesis is to establish how much people moved during the mid-Holocene of 

Egypt in the context of the beginnings of domesticated plant and animal use.  With the 

introduction of domesticates from southwest Asia and change in socio-economic practices, 

did the human movement strategy follow that supposed for southwest Asia during the 

Pottery Neolithic and Chalcolithic, or did people move in accordance with use of landscape 
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in Egypt?  This question has not been definitively answered largely because generalized 

models have been used and few studies examine movement at specific locations.  Change 

in human movement or mobility in Neolithic Egypt is tied to the introduction of 

domesticated plant and animal species.  In southwest Asia reduced mobility has been 

traditionally associated with the development of agricultural societies (Bar-Yosef and 

Belfer-Cohen 1989; Belfer-Cohen and Bar-Yosef 2000; Zeder 2009).  Evidence for 

pastoral mobility and some typological and chronological connections with the Sahara 

prompted a reconsideration of the evidence for sedentism in the Egyptian Nile Valley and 

Delta (Wengrow 2006).  Cattle pastoralism in the eastern Sahara/Western Desert of Egypt 

during the early Holocene is considered to be part of a highly mobile adaptation.  It is 

argued that this mobility was required to cope with the unpredictable environment 

suggested by palaeoclimatic data (Marshall and Hildebrand 2002; Wendorf and Schild 

1998).  While the earliest evidence of cereal agriculture in Egypt is found in the Fayum 

and the Delta dating to the mid-Holocene, the level of human movement is unclear due to 

methodological shortcomings and paucity of data.  Traditionally, the presence of southwest 

Asian domesticates, storage features and occupation mounds on the one hand suggested 

people were much less mobile, but on the other, the exploitation of wild resources and 

pastoralism suggested movement (Wenke et al. 1988).  The lack of archaeological 

evidence for architecture is also assumed to indicate mobility (Midant-Reynes 2000:107).  

However, as Smith (2001) suggests, variability is likely to be high, so the application of 

this framework based on limited artefact types, archaeological features and general 

reconstructions of economy in Egypt poses interpretative problems. 

The method used in this thesis measures stone artefact movement as a proxy for 

human movement and is applied to three different sample locations, in the eastern Sahara 

(Western Desert of Egypt), the Nile Delta and the Fayum.  Four assemblages are analyzed, 

Kom K and Kom W in the Fayum, E-75-8 at Nabta Playa in the eastern Sahara and 

Excavation 3 at Sais (modern Sa’ el Hagar) in the Nile Delta.  The geographic position and 

palaeoclimatic reconstructions suggest the study regions are environmentally diverse, as 

are the previously reconstructed economic practices, so the results can be interpreted 

comparatively and the used to consider the different climatic and ecological factors that 

correlate with human movement.  The results have substantial implications for the 

development of Egyptian agricultural practice. 

 



8 
 

1.5 Quantifying human movement with stone artefacts 
 

Binford (1982) illustrates how place use histories reflect the functioning of a much wider 

landscape based system of human occupation/use.  Place use histories therefore are the 

product of a large number of variables (e.g. environmental, cultural) that combine to form 

the archaeological record.  If many of these variables can be controlled (e.g. raw material 

availability, reduction and use) then relative differences between the past use of places can 

be identified.   

Due to the preservation of the material record, most archaeological remains in the 

Fayum and other desert areas of Egypt are observed as surface scatters of stone artefacts, 

ceramic sherds and bone fragments.  In some cases occupations that preserve greater 

stratigraphic depth were previously excavated and/or have also been modified for 

agricultural development (e.g. Kom K and Kom W, Caton-Thompson and Gardner 1934).  

The result of this activity has left exposed artefacts on the surface as the loose sand matrix 

is winnowed away by aeolian activity.  In the Delta and Nile Valley prehistoric 

archaeological remains are buried beneath large accumulations of sediment and subsequent 

occupations.  In all instances, because of their relative durability, stone artefacts typically 

have a higher likelihood of preserving archaeologically.  Stone artefacts are particularly 

useful for studying human movement because they are portable and are transported in 

many instances. 

The use of artefacts as the minimum unit of analysis provides a way to quantify 

patterns observed in the archaeological record.  The reduction of raw material and potential 

transport of artefacts is a process which can be understood and measured when other 

variables are controlled.  A method of artefact analysis employed by Dibble et al. (2005) 

and Douglass et al. (2008) uses the quantification of cortical surface and an assessment of 

this surface to determine whether all products of core reduction are present, if they were 

removed, or if artefacts were imported from elsewhere.  It is possible to control and 

observe physical properties of stone artefact production for example, using fracture 

mechanics.  Experimental data supports the validity of this method (Douglass 2010; Lin et 

al. 2009).   

This method of quantifying the movement of stone artefacts can be applied to 

assemblages to examine ‘time-averaged’ mobility.  As Close (2000:50) advocates, this 
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approach moves away from the single event-based temporal scale to a view of the long-

term occupation of place represented in the archaeological record (Binford 1982; 

Holdaway and Wandsnider 2006; Kelly 1992; Stern 1994).  In this study movement is 

defined as a measure of the redundancy of place over the long-term.  The long-term may 

refer to 50 years or 1,000 years, dependent on how pattern in the archaeological record 

accumulates, and can be observed by archaeologists.  This patterning is directly related to 

redundancy of place.  This quantification of movement in the archaeological record is 

validated through comparison, where variations in results show clear differences in human 

movement in different locations.  Rather than simply placing sites somewhere along the 

continuum from mobile to sedentary, the application of these techniques and a search for 

patterns in the results enables a more nuanced view of place use history where the 

possibility exists for identifying locations where sedentism (non-movement) and mobility 

(movement) have combined in unusual ways to produce a distinctive archaeological record.  

Additional indices of variability in assemblage composition further contribute to 

understanding intensity of raw material use and discard, reflecting different place use 

histories (i.e. types of behaviour). 

The research presented in this thesis provides an approach to analyzing stone 

artefacts in the context of Egyptian prehistory that incorporates the entire stone artefact 

assemblage.  Using all components of stone artefact assemblages makes use of the best 

preserved part of the archaeological record within a framework that is considerate of the 

time-averaged nature of the record.  Past approaches to stone artefact analysis in the 

Fayum and other parts of Egypt typically focus on what are considered to be diagnostic 

tool types (Caton-Thompson and Gardner 1934; Wenke et al. 1988).  This method 

however considers all artefacts, including debitage, within their greater assemblage context 

to understand their discard, and how it relates to human movement. 

Traditional models of the Neolithic in the Nile Valley tend to be juxtaposed with an 

adaptation that is southwest Asian in its tendencies and one that is Saharan.  Comparisons 

between the three regions will allow for a greater understanding of the regional variations 

in human movement during the mid-Holocene Egypt.  This is essential to modelling the 

development of the Neolithic in Egypt, as settlement is closely tied to the ability to 

intensify food production and the development of social complexity.  The expected 

potential variability in early Neolithic settlement suggests that the ways in which people 

initially adapted to southwest Asian modes of food production in Egypt were highly 
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variable, which may relate to the different environments experienced by people as 

proposed by certain models of Holocene economic change (Kuper and Kröpelin 2006; 

Marshall and Hildebrand 2002; Riemer 2007). It is expected that, like southwest Asia, the 

variability within the Egyptian Neolithic will correspond with Smith’s (2001) concept of 

low-level food producing societies.  This thesis will examine human movement, an aspect 

of socio-economic organization not emphasized by Smith, but one that can be incorporated 

into the framework of low-level food production (Holdaway et al. 2010).  In order to make 

inferences about ‘mobility’ as it relates to socio-economy, this study firstly proposes to 

measure human movement (Close 2000; Holdaway et al. 2010).  Sedentism is considered a 

pre-adaptive strategy to agriculture in the southwest Asia, where domestication and 

intensified food production may have developed to support sedentary and increasing 

populations (Bar-Yosef 1998a).  If this is not necessarily true of the Egyptian Neolithic, 

then this suggests that food production was not the result of the same environmental and 

social changes as in neighbouring regions, and this has important implications for the 

origins, adaptation and development of agriculture and pastoralism worldwide. 
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CHAPTER 2  

TERRA INCOGNITA: THE EGYPTIAN NEOLITHIC 

 

2.1 The Neolithic Package  

2.1.1 The Neolithic Package in southwest Asia 
The term ‘Neolithic’ originally referred to typological changes in stone artefacts (Daniel 

and Renfrew 1988), however, current usage is generally taken to refer to the use of 

domesticated plants and animals and the development of agricultural economies.  The 

beginning of the Holocene marks the initiation of varying degrees of human dependence 

on domesticated plants and animals although significant changes in economic practice may 

have occurred both earlier (Flannery 1969; Munro and Grosman 2010; Stiner et al. 2000) 

and later (e.g. Roberts and Rosen 2009; Rosen 2007; Rosen and Weiner 1994).   

Early investigations into the origins of agriculture were largely centred on the areas 

containing the earliest evidence of agriculture and the Neolithic package, by default the 

‘primary centres’ of the Neolithic (cf. Gebel 2004; Harlan 1971; Wilcox 2005).  Much of 

this focus on the origins of the Neolithic in southwest Asia came about due to the work of 

Pumpelly (1908) in describing the transition to agriculture associated with climatic change.  

Scholars such as Perry (1923) and Elliot Smith (1932) cited Egypt as the location of the 

origins of agriculture, suggesting wild barley was present in the Nile Valley prior to 

domestication.  This began a long-running association between the origins of agriculture 

and suitability of the Nile Valley flood regimen for cereal cultivation (Butzer 1976; 

Krzyzaniak 1977).  Resultant scholarship initially focused on where the Neolithic could be 

observed, and later on the reasons why the Neolithic occurred (Binford 1968; Braidwood 

1958; Childe 1956; Flannery 1969).   

Southwest Asia subsequently became known as the region for the origins of 

agriculture (Mellaart 1975).  Braidwood (1958) defined five regional ‘village assemblages’ 

including the Hassunan type in the Upper Tigris, Amouq A-Mersin type of Syro-Cilicia, 

Tell es-Sultan (Jericho)-Abou Gosh of inland Palestine, Fayum A of Egypt and the Sialk I 

in northern Iraq (Braidwood 1958:1428).  The grouping of these village assemblages is 

based on artefact types, but all generally contain evidence for domesticated plants and 

animals and are considered ‘fully settled village sites’ (Braidwood 1958:1428).  The 
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culture historical entity ‘Neolithic’ became bound with sedentism, plant and animal 

domestication and social complexity, all of which occurred more or less simultaneously, 

forming part of a ‘Neolithic package’. 

This combined the notion of significant socio-economic change in the Holocene, 

with archaeological indicators of sedentism and social complexity in southwest Asia.  In 

particular this led to the formulation of Neolithic cultural entities, like Braidwood’s, that 

had particular artefact and feature traits.  The result of such categorization of socio-

economic change was a generic Neolithic package including domesticated plant species, 

and notions of sedentary settlement, and increased social complexity.  All of this was 

evidenced by artefact and archaeological feature change.    

The explanations for why this change in subsistence and social organization 

occurred began with Childe’s (1956) ‘Neolithic Revolution’, which fed into the notion that 

rapid social change occurred in conjunction with economic change.  Archaeologists 

applying this model developed ways of identifying these changes in the archaeological 

record.  Subsequent archaeological investigations included examining the range of plants 

and animals domesticated and reasons why these particular species were selected 

(Braidwood 1958; Harlan and Zohary 1966).  This research directly contributed to the 

conceptual shift that saw the term ‘Neolithic’ associated with both the domestication of 

plants and animals and the development of agriculture, and the advent of sedentism and 

‘village life’ (e.g. Braidwood 1958).  Childe (1956:69) did not consider population 

increase as a primary driver. Instead he argued that the Neolithic Revolution would likely 

result in population increase.  Childe (1969:71) argued that ‘cultivation breaks down the 

limits thus imposed’ by the natural carrying capacity of the environment, and is therefore 

more related to human-environment interaction where human behavioural implications are 

revolutionary (see Flannery 1993). 

The subsequent causes of the domestication of plants and animals, the development 

of agricultural systems and ‘Neolithization’ were typically believed to include one or all of 

the  three main ‘prime mover’ arguments, environmental change, population increase and 

social change (Bar-Yosef 1996, 2002a; Binford 1968; Braidwood 1958; Childe 1956; 

Cohen 1977; Flannery 1969; Hassan 1981b; Sherratt 1997; Wright 1993).  These 

hypotheses may combine one or more of the prime movers within their explanatory 

framework.  More recent hypotheses draw from social theory to explain socio-economic 

change both in conjunction with or independent from plant and animal domestication 

(Bender 1978; Byrd 2005; Cauvin 2000; Hayden 1990; Hodder 2007; Kuijt 2008; Watkins 
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2010; Wengrow 2006).  In addition, evolutionary or macroevolutionary theories (Prentiss 

and Chatters 2003; Redding 1988; Rindos 1984; Zeder 2009) and human behavioural 

ecology (Winterhalder and Kennett 2006, 2009) approaches are employed for both the 

process of plant and animal domestication and general socio-economic change in the early-

mid Holocene.  

 

2.1.2 The Neolithic Package in Egypt 
The identification of the location of ‘Neolithic packages’ and the way they were identified 

had a lasting impact on Egyptian Neolithic scholarship.  Early investigations into the 

origins of civilization and agriculture placed Egypt at the centre of such developments 

(Elliot Smith 1932; Perry 1923).  These interpretations can be contrasted with Petrie’s 

(1939) argument that the Fayum Neolithic was the result of a Solutrean migration from the 

Caucasus and Egyptian civilization was founded by a ‘Dynastic Race’ of migrants from 

southwest Asia.  Baumgartel (1955:19) suggested the origins of the Neolithic and 

Predynastic could not be the Sahara, Libya or southwest Asia, because no typological 

connection could be securely established, nor could they be indigenous development 

because there was insufficient evidence to support a preceding ‘Mesolithic civilization’.  

She (Baumgartel 1955:49) stated that the origin lay in the southern Africa, and suggests the 

Fayum Neolithic originates from Naqada I, a Predynastic entity now know known to post-

date the Neolithic in other regions of Egypt.    
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Figure 2.1. Map of key early and mid-Holocene occupations in Egypt 
(Phillipps et al. 2011)  

 

The later scholarship which focused the development of agriculture on southwest 

Asia incorporated Egypt because of its geographic position.  It was assumed Egypt should 

therefore present the same kinds of archaeological evidence for economic development and 

social change.  The discovery in the 1920s of Neolithic remains in the Fayum Depression 

of Egypt by Gertrude Caton-Thompson, coupled with the paucity of data at the time 

probably contributed to Egypt’s inclusion in models such as that of Childe and Braidwood 

cited above.  Caton-Thompson’s research quickly established that the development of 

Sinai 
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agriculture was not indigenous, and that the domesticated species were the same as those 

of southwest Asia, and not native to North Africa.  Radiocarbon chronologies later 

suggested the ‘Neolithic’ of Egypt had occurred substantially later in the Nile Valley 

(Arkell and Ucko 1965).  This led to the summation that the Neolithic ‘package’ formed in 

southwest Asia seemingly diffused into the Nile Valley, or was brought with migrant 

groups somewhat later (Hays 1975; Kozlowski and Ginter 1989; Trigger 1983; Zohary 

1986; Zohary and Hopf 2000).   

Because of these early models, Egypt has long been considered part of the ancient 

Near East, a non-centre derived from southwest Asian centre of agricultural origins 

(Harlan 1971).    The concept of centre and non-centre related originally to a ‘centre’ of the 

domestication of plants and animals and their diffusion beyond this centre (i.e. into 

southern Jordan, Iraq, the eastern Mediterranean basin, Europe and North Africa).  The 

domesticated plant and animals became part of the group of material and social traits 

associated with the Neolithic of southwest Asia, which diffused as a package beyond this 

centre.  This was supported by similarities in stone artefact and pottery types (Eiwanger 

1984; Eiwanger 1999; McBurney 1960, 1967).  

Subsequent to Caton-Thompson’s work, a greater focus on the origins of 

agriculture in southwest Asia has led to a view that the Egyptian Neolithic was less 

socially or economically complex than southwest Asia because some aspects of the 

‘Neolithic package’ are not present e.g. villages.  However, Wengrow (2006:63) suggests 

‘complexity without villages’ for the Neolithic in Upper Egypt (Badarian period) based on 

the absence of architecture at sites like Badari.  Within frameworks such as Smith (2001), 

approaches can focus on investigating socio-economic change in the mid-Holocene, not as 

a late and less complex variant of the traditional southwest Asian Neolithic, but as a unique 

period of human-environment interaction with rapid changes in economic systems and 

social organisation.   

 

2.1.3 The movement of domesticates into Egypt 
No plant or animal species were domesticated in Egypt during the Neolithic period (early-

mid-Holocene), although donkey and cat were domesticated later (Clutton-Brock 1993).  

Domestication of African plant and animal species occurred later in the Holocene further 

south.  These include pearl millet, sorghum, African rice, teff, finger millet, cowpea, 

groundnut, African yam, bottle gourd and cattle (Smith 1995; Wetterstrom 1993, 1998).    
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The currently accepted models suggest diffusion of technology, ideas and/or 

migratory waves of people into the Nile Valley and Delta (Figure 2.1).  The movement of 

ideas or people, plants and animals from southwest Asia and the eastern Sahara are linked 

to environmental changes occurring during the mid-Holocene.  Movement of people from 

southwest Asia is linked to a prior expansion during the late PPNA and PPNB into the 

Negev and Sinai by pastoralists who sought new territory after the depletion of resources 

during the PPNA (Goring-Morris 1993). Close (2002) emphasizes evidence from the 

Egyptian Red Sea coast which shows an early entrance of domesticated sheep and goat into 

the Nile Valley, and on into the eastern Sahara.  However, evidence for domesticated 

caprids in the eastern Sahara is not extensive until slightly later in time (Close 2002; 

Kindermann et al. 2006).  The PPNB period in the Levant saw the expansion of 

populations into the Negev and Sinai associated with a degree of specialization in 

subsistence practice and an increase in pastoralism (e.g. Goring-Morris 1993; Martin 1999).  

Subsequent severe droughts from 7,500-7,000 BP are thought to have motivated people to 

move from the Negev and Sinai onto the Mediterranean coast and subsequently into the 

Nile Valley (Bar-Yosef 2002b; Close 2002; Goring-Morris 1993; Hassan 2002b; Shirai 

2005; Wengrow 2006).  Southwest Asian domesticates were also moved further along the 

Mediterranean to Cyrenaicia/Haua Fteah by 7,000cal. BP (Zeder 2008:11599).   

Evidence for movement of people from the Eastern Sahara, in the Nile Valley and 

Delta is largely based on typological similarities amongst stone artefacts, such as concave 

projectile points (Eiwanger 1988; Kindermann 2003:276; Warfe 2003:184).  Tool types 

from Djara, Kharga and Dakhleh, and the Fayum and Merimde Beni Salama (Phase II) 

show similarities however pottery is significantly different between the eastern Sahara and 

Nile Valley, with highly decorated forms found at eastern Saharan sites such as Nabta 

Playa, but not in the Fayum or Merimde (with the exception of herringbone decoration in 

Merimde Urschicht and also at Sais) (Eiwanger 1984:93; Wilson 2007).  Nelson et al. 

(2002) suggest that Predynastic ceramics found associated with Badarian occupations show 

influence coming from the Eastern Sahara (e.g. black topped wares) (see also Kuper 2002).  

The movement of people from the eastern Sahara into the Egyptian Nile Valley and Delta 

is connected to climatic change during the mid-Holocene, particularly the northwards 

movement of the Inter-Tropical Convergence (ITCZ), which provides summer rainfall and 

contributes substantially to the Nile inundation (discussed below) (Bubenzer and Riemer 

2007; Kröpelin et al. 2008; Kuper and Kröpelin 2006).   
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The dispersal of southwest Asian species into Egypt is often considered the result 

of expansion during the PPNB into the Negev and Sinai, the formation of PPNC 

Mediterranean Fishing Villages (i.e. expansion onto the Mediterranean coast) and 

significant climatic changes, particularly decreases in rainfall and therefore summer 

harvest yield (Bar-Yosef 2002b:53; Close 2002; Galili et al. 2002; Galili et al.1993; 

Gopher and Gophna 1993; Goring-Morris 1993; Hassan 2002b; Shirai 2005; Wengrow 

2006).  It is suggested these events led to movement into the Nile Valley. 

 Alternatively, a colonization model was applied to Egypt by Bar-Yosef (2002b).  

Given the evidence for coastal spread during the PPNC it is possible that this is the source 

of the earliest occupations of the Delta.  Wengrow (2006:25) discusses the appearance of 

occupations around the Mediterranean basin, but says, ‘Whether this network of coastal 

communities already extended as far south as the Nile delta is yet unknown.’  

Zeder (2008) suggests a model of rapid colonization around the Mediterranean.  

Although Egypt is not included by Zeder (2008:11603, she describes North Africa as ‘terra 

incognita’), the model may explain the late introduction of Near Eastern domesticates into 

Egypt at around 7,000 BP (Close 2002:461, Figure 2.2, see also Rowley-Conwy 2011).  

Movement into North Africa lags behind Europe, particularly into Egypt, which post-dates 

examples from the Haua Fteah, Cyrenaicia (Holl 1998:88).  Evidence from coastal sites 

around the Mediterranean suggests distinct breaks between the preceding Mesolithic 

occupations and later Neolithic ones (Zeder 2008:11600).  If people were using maritime 

travel as a means of moving around the Eastern Mediterranean (as Bar-Yosef 2002b also 

suggests), there are additional factors relating to seafaring, such as weather/climate, inter-

visibility that must be considered.  The spread of domesticated species in Egypt may have 

occurred through a combination of trial and error colonization, in addition to the 

implementation of economic practices that were not necessarily sustainable using the 

southwest Asian seasonal regime (e.g. in the Fayum, discussed below, Phillipps et al. 

2011).     
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Figure 2.2. Zeder’s (2008:11599, Figure 2) movement of domesticates around 
the Mediterranean basin.  In the original figure, red indicates colonization, 
green indicates the adoption of Neolithic elements by indigenous foragers, and 
blue indicates the integration of colonists and indigenous foragers.  Egyptian 
examples of Merimde, Sais and the Fayum are added 

 

Given a well established capacity of sea-faring (Colledge and Conolly 2007; 

Finlayson 2004; Knapp 2010), movement along or through the top of the Delta seems the 

most logical route geographically, but shifting Nile branches and high early-mid Holocene 

levels of discharge may have may subsequent occupation difficult (Stanley and Warne 

1993; Williams 2009).  A more likely route would be along the margins and around the 

head of the Delta and back up the western edge.  Archaeological evidence from Merimde 

Beni Salama in the Delta (6,800 BP), Fayum (6,500 BP) and El Omari, just south of Cairo 

(between 6,300-6,000 BP) constitute the earliest remains to date (Hassan 1985, 1988; 

Phillipps et al. 2011; Wendrich et al. 2010).   

Whatever the mechanism, whether diffusion or migration, Warfe (2003:177) notes 

that scholarship has tended to see southwest Asia as the origin of domesticate species or 

Egyptian Neolithic ‘subsistence’ and North Africa as the origin of Egyptian Neolithic 

‘culture’ through material culture.  Both the origins of, and the notion of diffusion of a 

Neolithic package or elements of a package continues to dominate discourse on socio-

economic change in mid-Holocene Egypt (Shirai 2006; Warfe 2003; Wengrow 2006; 

Wenke 2009).  In addition to diffusion of a Neolithic package from southwest Asia, there 

also exists good evidence for the diffusion of a ‘Neolithic package’ from the Sahara.  The 

southwest Asian package consists of village-type sedentism with houses and storage, 



19 
 

sheep, goat, wheat, barley, pigs, sickle blades, some projectile types, some pottery types, 

while the Saharan package consists of mobility, exploitation of wild resources, cattle, some 

pottery types, and some projectile types.  A key question which has dominated Neolithic 

research in Egypt is, which was the more dominant set of influences? 

 

 

2.2 Egyptian Geography 
 

Palaeoclimatic change is crucial to the movement of people into the Nile Valley and the 

spread of agriculture and pastoralism.  It is likely palaeoenviroment also constrained 

occupation and economy in the Nile Valley and Delta in the early Neolithic (Phillipps et al. 

2011).  Global climatic changes during the mid-Holocene resulted in change in human-

environment interaction and in the socio-economies of North Africa.  These changes 

affected the trajectory of the subsequent development of an agricultural economy and state 

formation in the Egypt. Documenting palaeoclimatic and palaeoenvironmental change, and 

developing chronologies for human occupation is key to understanding the context in 

which human behavioural changes took place.  

Egypt’s geography, particularly the distribution of water sources, is often cited as 

significant in terms of human-environment interaction and occupation; Herodotus for 

instance referred to Egypt as ‘the gift of the Nile’.  Egypt can be divided into four major 

provinces, the Nile Valley and Delta (including the Fayum), Western Desert (eastern 

Sahara), Eastern Desert and Sinai (Said 1962). The River Nile is the dominant geographic 

feature, the origins of which are in sub-Saharan Africa, from which it flows northwards 

into the Mediterranean.  The river is flanked by the Western Desert (eastern Sahara) and 

the Eastern Desert (Figure 2.1).  While longitudinal climatic and environmental variability 

is thought to be generally restricted to desert, river, and oases, because Egypt spans over 10 

degrees in latitude, variability especially in rainfall (latitudinally) is substantial. Egypt 

currently receives approximately 10 mm of rain per year, with a maximum of < 200 mm 

per year along the Mediterranean coast (Zahran and Willis 2009:7). 

Geographic features also have a significant impact on the availability and retention 

of water. The river Nile became a single river during the early Holocene, after a period of 

dune formation created a series of braided channels in the flood plain of Egypt (Adamson 
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et al. 1980; Butzer 1980:264; Close 1996; Vermeersch 2006; Wendorf and Schild 1989) 

and on the White Nile (Nicholson and Flohn 1980:316; Williams 2009; Williams and 

Adamson 1974).  The Nile receives the majority of its water from the White Nile (83%), 

which originates in Uganda.  However, during peak flood, the Nile receives as much as 68% 

of its water from the Blue Nile and 22% from the Atbara River in Ethiopia (Williams 

2009:1).  This is due to rainfall in the Ethiopian highlands, the result of the position of the 

Inter-Tropical Convergence Zone (ITCZ) (Figure 2.7) and the intensity of summer 

monsoon rainfall and has been directly related to El Niño Southern Oscillation (ENSO) 

(Butzer 2005:125; Said 1993).  This affects the Nile, which before the Aswan high dam, 

flooded annually late in summer (August).  The annual floodwaters were also sediment 

rich, almost all of which is from the Blue Nile and Atbara, and deposited sediment on the 

Nile floodplain when the waters receded.  Variation in the amount of sediment is 

dependent on vegetation cover in Ethiopia, with wetter periods usually contributing to 

lower sediments loads (Butzer and Hansen 1968; Close 1996; Wendorf and Schild 1989; 

Williams and Adamson 1980:331).  Water flow and vegetation cover also affects sediment 

grain size, particularly coarse particle volume at the Delta (Ducassou et al. 2008:385; 

Williams and Adamson 1980).    

The geography of the Nile Valley is such that the flood plain is closely bordered on 

each side by desert cliffs (Figure 2.3).  In some parts the flood plain is wider, as is 

generally the case north of Abydos.  Trigger (1983:14) suggest that the narrow margin of 

the valley south of Abydos would have allowed for much easiest retaining and 

management of water, particularly in the early period of cereal cultivation in Egypt. 

 

 

Figure 2.3. Cross section of valley (Mazoyer and Roudart 2006:154, Figure 4.2) 
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The Nile Valley culminates in the north at the Mediterranean Sea.  North of modern 

Cairo, the river branches into multiple channels, five (Herodotus) and seven (Strabo) were 

noted in antiquity, although now there are only two (the Rosetta and Damietta), forming 

the Nile Delta.  The Delta is approximately 22,000km2, 63 percent of the habitable surface 

of Egypt, and is composed of fine alluvium from the Nile inundation.  Midant-Reynes 

(2000:18) describes two basic geomorphological units in the Delta.  Firstly the south of the 

Delta is comprised of geziras or ‘turtle-backs’, yellow mounds of sand up to 12 m in height, 

possible remnant of old river channels (Figure 2.4).  Sediments in this zone are not 

homogenous.  The northern most part of the Delta slopes downward into the Mediterranean 

and consists of a series of coastal lakes, lagoons and marshes once home to papyrus plants.  

Sediments in this zone are finer and more homogenous than in the south. 

 

 

Figure 2.4. Basic Nile Delta geomorphology indicating ancient river branches, 
sand/gravel hills and swamp/marshes (Wilson 2006:77, Figure 1)  

 

The Fayum is a depression in the Libyan Plateau west of the Nile Valley and south 

of Cairo, at the eastern most edge of the eastern Sahara in Egypt.  The 1700 km2 

depression was formed through erosion of Eocene and Oligocene strata (Gardner 1929:373; 
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Midant-Reynes 2000:19; Sandford and Arkell 1929:5).  Often referred to as an ‘oasis’ it is 

technically not, as it is fed by water from the Nile that currently runs through a large canal, 

called the Bahr Yusef (Figure 2.5).  The Bahr Yusef runs parallel to the Nile through 

Middle Egypt and enters the Fayum through the Hawara channel.  The level of Lake Qarun 

has fluctuated substantially dependent on connection to the Nile and fluctuations in Nile 

flow (Figure 2.6).  Such fluctuations have affected occupation of the region in the past 

(Caton-Thompson and Gardner 1934; Wendorf and Schild 1976; Hassan 1986; Wenke et 

al. 1988; Kozlowski and Ginter 1993; Wenke 2009).  Lake Qarun is currently in the 

northwestern portion of the Fayum and covers only 200 km2, although prior to drainage 

during the Greek and Roman period (Ptolemy’s Illahun barrage in 1st century AD, with 

work beginning from around 192 BCE, (Thompson 1999), the lake would have extended 

through the entire depression.  The water level is currently -44m below sea level, and with 

very little influx from the Nile due to the use of water in agriculture, and high evaporation 

rates, will continue to decrease. 
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 Figure 2.5. Position of the Fayum along the Nile Valley 
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Figure 2.6. Levels of Lake Qarun from the northern edge of the Fayum 
Depression.  Level of  Neolithic lake indicated in blue as reconstructed by 
Caton-Thompson and Gardner (1934) 

 

The Western Desert consists of the Libyan plateau, limited in the east by the Nile 

Valley and extends west into Libya, becoming the Libyan Desert.  This desert expanse of 

nearly 681,000 km2 is broken only by a series of depressions with artesian springs (Siwa, 

Qattara, Dakhleh, Farafra, Kharga, Bahariya) and wells on the Mediterranean coast and 

Gebel Uweinat.  These oases currently provide water sources in an otherwise hyperarid 

environment.  In the past dry playa lake depressions (e.g. Nabta Playa) retained water from 

rainfall during more humid periods (Bubenzer and Riemer 2007; Butzer 2005). 

The topography of the Eastern Desert is significantly different to that of the 

Western Desert in that it is made up of igneous and metamorphic massifs (up to 2000 m) 

and wadi systems (Red sea hills) (Butzer 2005; Said 1962).  There are no ground water 

sources in the Eastern Desert, but rainfall in the past would have been channelled into wadi 

systems and may have formed pools of water and wells available for slightly longer 
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periods of time.  The terrain and composition of the Eastern Desert creates a more humid 

environment than the Western Desert, contributing to wadis and wells, in some cases 

receiving around 50 mm of rain (Butzer 2005). The Eastern Desert is bordered to the east 

by the Red Sea, providing marine resource otherwise only available in the north of Egypt 

along the Mediterranean coast that may have attracted prehistoric occupation (Vermeersch 

et al.1994). 

 

2.3 North African Holocene Palaeoclimate  
 

Kuper and Kröpelin (2006) suggest Holocene palaeoclimate had a significant impact on 

human occupation of Egypt, particularly in the eastern Sahara.  Global climate change at 

the beginning of the Holocene resulted in generally warmer and wetter conditions.  Geb 

(2000:86) suggests that the moisture reservoirs available in North Africa (e.g. soil moisture, 

vegetation), reached their maximum extent between 8,000 and 5,000 BP.  Comparison with 

modern weather analogues suggest this likely resulted in northward extension of winter 

rain, interseasonal rainfall on the Red Sea, and the advancement of winter rainfall as far 

south as 20° N.  Three climatic variables are particularly significant for Egypt; firstly the 

position of the Inter-Tropical Convergence Zone, secondly the intensity of summer rainfall 

in Ethiopia (connected to the monsoon) and Nile inundation, and thirdly the presence and 

position of winter rainfall from the Mediterranean.   

 

2.3.1 The Inter-Tropical Convergence Zone 
During the early Holocene period the Inter-Tropical Convergence Zone (ITCZ) moved 

northwards (Figure 2.7) contributing to significant changes in climate and environment 

across North Africa (Rossignol-Strick et al. 1982).  Geological evidence suggests North 

Africa was significantly wetter in the early to mid Holocene, referred to as the Nabtian 

Pluvial, with some brief phases of aridity (Lindstädter and Kröpelin 2004; Williams et al. 

2010).  Said (1993:181) suggests an estimated annual rainfall of 100-200 mm per year 

during the Holocene Wet Phase (cf. Neumann 1989, who suggests 50mm in the early 

Holocene and 100mm in the mid-Holocene).  Bubenzer and Riemer (2007:611) suggest 

mud and playa deposits indicate surface runoff that created ephemeral lakes, although they 

lack plant and animal remains to suggest they were regular features.  Several 
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geomorphological features are cited as being favourable for rainwater water retention such 

as pans at the end of palaeodrainage systems (Bubenzer and Riemer 2007:615, Figure 2.7). 

 

 

 Figure 2.7. Early Holocene position of the ITCZ and current position over
 Northeast Africa and the Arabian Peninsula (Shirai 2010:19, Figure 2.4) 

 

The result of the northward movement of the ITCZ would have been a much 

greener Sahara than that of the present.  Marshall and Hildebrand (2002) suggest that 

rainfall may still have been unpredictable despite this, particularly the amount, duration 

and position of localized rainfall.  As Bubenzer and Riemer (2007:611) note, the lack of 

bioactivity and salinity of sediments suggest arid conditions with ‘only episodic and highly 

variable rain events’, and floral and faunal remains indicate arid conditions despite the 

overall increase in humidity.  Faunal species include gazelle, hare and fennek and floral 

species include acacia and tamarisk.  Additional dwarf shrubs, grasses and herbs are likely, 

although they do not preserve well (Neumann 1989).  Neumann (1989) suggests that 

vegetation between the early Holocene, mid-Holocene and present would not have varied 

much in terms of species, although the distribution shifted.  South of Abu Ballas 

macrobotanical remains suggest the edge of the northern most extension of tropical 
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savannah, characteristic of the Sahel (Neumann 1989:104).   Hearths from Farafra Oasis 

contained botanical remains of wild sorghum, and seed, grains (including panicum) and 

fruits, which suggests the presence of summer rainfall (Barakat and Fahmy 1999; Lucarini 

2007).   

 

2.3.2 The Nile 
Because of the aggradation of the Nile valley, the record of river levels is not well 

represented by sediment.  Geological data from the White Nile however, provides 

information on the intensity of Nile flow throughout the Holocene (Williams 2009).  

Sediments in the Sudan suggest a significant increase in flow in the early Holocene, during 

the Nabtian Pluvial (Adamson et al. 1980; Krom et al. 2002).  Said (1993:185) suggests 

the early Holocene Nile would have discharged approximately 250 billion cubic meters of 

water, but reduced to around 200 billion cubic meters per anum from the mid-Holocene.  

This is confirmed by records of sapropel and pelagic sediment deposition in the 

Mediterranean (Ducassou et al. 2008).  The northward shift of the ITCZ and increase in 

monsoon summer rainfall has a twofold affect on the Nile; an increase in floodwaters and 

an increase in vegetation cover in Ethiopia (Butzer and Hansen 1968:331; Wendorf and 

Schild 1989).  This meant an overall decrease in the sediment load of the river (Krom et al. 

2002).  The high Nile floods resulted in the downcutting of the river bed to a single 

channel, referred to as the Terminal Palaeolithic Valley Incision (Schild and Wendorf 

1989:19) or the Birbet Recession (Clark 1980b:556; Paulissen and Vermeersch 1987).  An 

additional increase in Nile flow occurred between 6,560 and 6,250 BP (Williams et al. 

2010).  Stanley and Warne (1993) documents Mediterranean Sea rise between 8,500 and 

7,500 BP, during which the Nile Delta experienced significant sediment deposition, 

creating the Delta floodplain.  The earlier increased water flow but decreased sediment 

load in the late Pleistocene presumably meant the Delta did not experience much sediment 

deposition until this period. 

During the Holocene the connection between the Nile and the Fayum basin via the 

Hawara channel fluctuated.  Said (1993:81) suggests that the channel silted up around 

10,000 BP, but was re-established at around 9,500 BP during a period of greater water flow.  

The connection was also severed between 8,000-7,200 BP causing low levels of the 

Premoeris (late Epipalaeolithic, 5,550 BC 12m above sea level (asl) (Wendorf and Schild 

1976:182)).  After Lake Qarun began to rise, it reached a level of 20m asl as early as ca. 
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7,500 BP uncalibrated based occupation of the lake edge, inferred from radiocarbon 

determinations from Kom W and one other Neolithic occupation, E-29-G3 (Hassan 

1986:490, Table 1, calibrated using OxCal 4.1 in Figure 2.8 Riemer et al. 2009).  This was 

sustained at this level for around 1300 years, after which the connection was again severed 

and this was followed by lower floods (Said 1993).  Hassan (1986:493) suggests the 

increase in lake level was probably the direct result of higher levels of the Nile due to 

increased rainfall in Ethiopia, in addition to increased localized precipitation. During the 

Neolithic level, the lake covered 2,100 km2 with a capacity of around 53 km3 (Hassan 

1986:493). Despite the suggestion of increased rainfall, vegetation zones were restricted to 

a narrow margin surrounding the lakeshore (Hassan 1986:493).  Hassan (1986:497) 

suggests an area of marshland was exposed during the annual flood recession. A shallow, 

deoxygenated water environment is known to be suitable for catfish (Clarias sp.) (Hassan 

1986:496; Van Neer 1989; Wenke et al. 1988). This type of ‘prehistoric swamp’ remnant, 

consisting of calcified vegetation and organic material, has been described in other 

locations around the lake shore (Caton-Thompson and Gardner 1934; Hassan 1986; 

Wendorf and Schild 1976).  
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Figure 2.8. Neolithic radiocarbon determinations from Hassan (1986:490, 
Table 1) 

 

2.3.3 Winter precipitation 
Palaeoclimatic records also suggest changes occurred in the Arctic Oscillation.  This 

atmospheric circulation pattern over the Arctic affects the intensity of westerly moving 

winds, air temperature and winter precipitation, and during the early to mid-Holocene it 

pushed eastern Mediterranean winter rainfall further south (Arz et al. 2003; Goodfriend 

1991; Hafez and Hasanean 2000).  Higher precipitation levels in the eastern Mediterranean 

are linked to a decrease in temperature from ca. 7,000 BP (Bar-Mathews et al. 1997:161).  

Today, rainfall occurs in the southeastern Mediterranean associated with depressions and 

cold frontal troughs, while Egypt receives rain when north-northeast and southwest winds 

converge (Arz et al. 2003).  Changes in Red Sea salinity in the early to mid-Holocene are 

thought to result from the southwards shift of Mediterranean winter cyclonic rainfall, and 

are therefore not the result of a far-reaching ITCZ.  While a regional monsoon-type 

circulation pattern did once exist over the southeast Mediterranean, it began to dry out 

earlier than the recession of the ITCZ (Arz et al. 2003).  Lower sea surface temperatures in 

the northern Red Sea and the eastern Mediterranean during the early to mid-Holocene 

resulted from ‘enhanced inflow of cold continental air masses primarily during winter, a 
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pattern that resembles the modern high phase of the Arctic Oscillation (AO)’ (Arz et al. 

2003).  The presence of these air masses during the mid-Holocene resulted in increased 

winter precipitation falling further south than it does in present times (Phillipps et al.2012). 

A depletion of δ180 observed in samples from the Negev 6,000-6,500 BP indicates 

increased storm frequency over North Africa where dry air masses moving south from 

northeast Europe produced intense evaporation over the Mediterranean and rainout effects 

along North Africa before they reached the Negev (Goodfriend 1991:422).  Palaeoclimatic 

reconstructions for the eastern Mediterranean show rapid cooling events at 7,900-8,600 cal 

BP, with the main cooling events occurring at 6,700-5,800 cal BP coinciding with the 

beginning of Saharan aridity (Rohling et al. 2002:42 Figure 2.9).  These age estimates for 

periods with both cooler temperatures and increased storm activity correspond very closely 

with the radiocarbon determination probability peak at ca. 6,000-6,500 cal. BP for the 

Fayum occupation (Phillipps et al. 2012).  

Researchers often correlate warming events in the Mediterranean with the 

northward movement of the ITCZ leading to warmer and wetter conditions in North Africa 

in general, including much of Egypt (e.g. Rohling et al. 2002:42).  But for occupation of 

northern Egypt, including the Delta and especially the Fayum, it is likely that cooler 

conditions were more significant, since they contributed to higher levels of Mediterranean 

winter cyclonic rainfall (Figure 2.9).  Hassan et al. (2001:42) note the presence of plant 

species indicative of some winter rainfall between 7,200 and 6100 B.P. at Farafra Oasis.  

Increases in winter precipitation are also recorded in the Eastern Desert throughout the 

early to mid-Holocene (Moeyersons et al.1999).  The presence of winter rainfall may have 

had significant implications for vegetation growth and the habitation of Egypt away from 

the Nile, but also the northern parts of Egypt where winter rainfall intensity increased 

significantly. 
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Figure 2.9. Climate chronology for the eastern Mediterranean based on 
oxygen isotopes and sediment cores (Rohling et al. 2002:41, Figure 3.3)  

 

 

2.4 The Archaeological Record from the Eastern Sahara and the Egyptian Nile 
Valley 
 

2.4.1 Existing Holocene Palaeoclimatic Model 
The proliferation of activity during the early Holocene in the eastern Sahara is considered a 

key feature of the economic development of the Egyptian Neolithic.  Subsequent to this, 

radiocarbon chronologies of the eastern Sahara suggest portions were abandoned around 

the mid-Holocene (Kuper and Kröpelin 2006), concurrent with an increase in occupation 

of the oases of the central and northern sections of the eastern Sahara (e.g. Farafra, Kharga, 
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Dakhleh) (Figure 2.10).  The availability of surface water, particularly sustained surface 

water is cited as being crucial to occupation of the eastern Sahara.  Bubenzer and Reimer 

(2007) suggest the locations of prehistoric occupations are often concentrated around 

drainage systems and water pools.  Kuper and Kröpelin (2006) correlate decline in 

occupation intensity after 5,000 BC in the eastern Sahara with the southward retreat of the 

ITCZ, associated with the decline in intensity of the monsoon (see also Kuper 2006; 

Wendorf and Schild 2001).  The Western Desert oases, as permanent water sources, may 

have enabled continued occupation during periods of increasing aridity (Kuper and 

Kröpelin 2006; McDonald 2001).  However reanalysis of the radiocarbon determinations 

from the eastern Sahara, Fayum and Nile Delta suggest that firstly, occupation in the 

eastern Sahara continued until later than previously supposed, especially in the desert oases 

and that secondly aridification occurred later and more gradually than previously suggested 

(Kröpelin et al. 2008).   

The archaeological remains of the eastern Sahara constitute the most complete 

record of human occupation of the Sahara and Egypt during the early to mid Holocene 

(e.g. Combined Prehistoric Expedition, ACACIA, Dakhleh Oasis Project, Kharga Oasis 

Prehistoric Project).  While the Saharan adaptation is described as one based on high 

mobility associated with pastoralism and hunter/gathering (Marshall and Hildebrand 2002), 

marked variability is suggested, as local environments responded in unique ways to the 

fluctuating climate.  The culture-historical sequence is discussed below for key localities of 

early-mid Holocene human occupation by geographic location to highlight this variability. 
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Figure 2.10.  From Kuper and Kropelin (2006:806, Figure 3) showing 
changing spatial distribution of occupation intensity (indicated by red dots) of 
the eastern Sahara through the Holocene together with proposed rainfall in 
millilitres per year 
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2.4.2 Siwa Oasis 
The Siwa Oasis (Figure 2.1) was occupied between 9,000-5,000 BP (Hassan 1978).  Stone 

artefacts are typologically comparable with other Epipalaeolithic stone tool industries in 

northwestern Africa, specifically the Libyco-Capsian tradition at Haua Fteah (Cyrenaicia), 

the Nile Valley (including the Qarunian of the Fayum) and the Sahara (e.g. Siwa, Hassan 

1978:147).  Hassan (1979:806) uses typology and density to suggest the function and the 

nature and/or duration of settlement.  Hassan and Gross (1987:91) suggest that the low 

density of artefacts and the size of the scatters indicates a mobile hunter-gatherer 

population.   

 

2.4.3 Farafra Oasis 
Archaeological remains at Farafra Oasis are attributed to the mid-late Holocene.  Like 

other oases in the Egyptian portion of the eastern Sahara, Farafra represents a permanent 

water source (Barich 1993, 2004).  The earliest occupation remains date to the early 

Holocene (10000-8000 BP) and consist of artefact scatters and hearths (Hassan et al. 

2001:39).  Archaeological remains in the form of stone artefacts, grinding stones, hearths 

and workshops at El-Obeiyid are contemporary with the El Nabta phase at Nabta Playa 

(Barich and Hassan 2000:13).  The majority of occupation remains at Farafra date later 

than other eastern Sahara occupations, ca. 6700-6000 BP.  The remains that occur in the 

Bahr Playa consist of surface artefact scatters and both stone artefacts and pottery share 

typological similarities with Dakhleh Oasis Bashendi B (Hassan et al. 2001:39).  In the 

Hidden Valley Playa, several circular stone huts (referred to as a ‘village’, Barich and 

Hassan 2000:13) were located that are dated by hearths to between 7300 and 6200 BP, 

hearths which additionally yielded botanical remains suggesting the use of 

morphologically wild sorghum, and seeds (including panicum) and fruits (Barakat and 

Fahmy 1999; Lucarini 2007).  These species suggest the presence of summer rainfall (see 

also Hassan et al.2001). 

 

2.4.4 Dakhleh Oasis 
Dakhleh Oasis contains some of the best evidence for early North African pastoralism and 

highlights the variability in Saharan adaptation.  Archaeological remains in Dakhleh 

suggest the southeast basin was the focus of occupation during the early Holocene, 

although remains are found throughout the oasis (McDonald 1998:128). 
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Three distinct cultural phases are defined as Masara (Epipalaeolithic, 8,300-6,500 

BC), Bashendi (A 6,400-5,650 BC, B 5,400-3,800 BC) and Sheikh Muftah into the Old 

Kingdom period (McDonald 2009:8).  Archaeological remains attributed to the Masara 

period consist of stone artefact scatters, some grinding stones and hearths 

(McDonald1998:129).  Round or oval and crescent shaped stone structures between two 

and four metres in diameter are recorded for the Masara C subdivision (McDonald 

2009:11).  No botanical remains of species likely exploited by people are documented, but 

faunal remains suggest the hunting of hartebeest, gazelle, hare, birds and turtles 

(McDonald 1998:131).  Because of the architectural features, it is suggested that the 

Masara C remains may represent semi-sedentary occupations possibly after summer 

rainfall (McDonald 2009:21).   

In contrast, the archaeological record attributed to the Bashendi phase suggests a 

different type of adaptation based on cattle pastoralism.  Bashendi A remains comprise 

scatters of stone artefacts, pottery, grinding stones, and hearths (McDonald 2009:10).  

Archaeological features include slab structures, stone clusters and what McDonald 

(2009:22) refers to as ‘small bin-like forms’ and associated evidence of grinding.  Some 

structures show evidence of repeated use, abandonment and reoccupation (McDonald 

2009:23).  McDonald (2009:26) suggests abandonment of some areas, although it is not 

clear whether this indicates movement to another location in the oasis or further afield.  

The faunal remains include gazelle, hartebeest, fox, hare and bird, but no domesticated 

species (McDonald 1988:132; McDonald 2009), although it is possible that other features 

may imply herding of animals.  McDonald (2009:25) tentatively suggests that some stone 

features may represent animal kraals, and that the arrangement of some features is similar 

to patterns typical of herders.  Certainly domesticated species are present elsewhere in the 

eastern Sahara during this period, for instance Djara Cave (Kindermann et al. 2006) and 

Nabta Playa (Gautier 2001:634).  A wide range of botanical remains are present including 

wild sorghum and millet suggesting summer rainfall, although as McDonald (2009) points 

out, winter rains may also have contributed to annual rainfall during this period.  This is 

significant as summer and winter rains (bi-seasonal rainfall) may have created an annually 

sustainable environment for people and animals.  Dakhleh Oasis is in a unique geographic 

position being south enough to benefit from the northwards moving ITCZ, but also situated 

far enough north to receive any southward moving Mediterranean rainfall.  McDonald 

(2009:7) suggests that during the late Bashendi A sedentism increased in addition to social 

changes reflecting self-aggrandizing behaviour. 
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Bashendi B remains are interpreted to represent mobile herders, adapting to 

changing climatic and environmental circumstances.  Archaeological remains seem more 

dispersed, mainly consisting of surface scatter of artefacts, although some stone structures 

are still attributed to this period (McDonald 2009:27).  Faunal remains include abundant 

evidence of domestic cattle and goat (McDonald 1998:134). 

 

2.4.5 Kharga Oasis 
Kharga Oasis is a ground water oasis depression in the Libyan Plateau with associated 

playa basins.  There are numerous archaeological remains on the escarpment between 

Dakhleh and Kharga, suggesting occupation occurred throughout the desert, and perhaps 

that there was movement or connection between these two oases (McDonald 2009:10).  

Holocene archaeological remains occur both on dunes bordering playas, on lacustrine 

deposits within the playas themselves, and surrounding springs and spring pools (Caton-

Thompson 1952; Mandel and Simmons 2001; Smith et al. 2004).  Mandel and Simmons 

(2001:104) suggest there is a marked difference between long term occupations on the 

edge of playas and shorter-term, seasonal occupation within playas.  In both contexts, 

remains occur as stratified and surface deposits ranging from small artefact scatters to 

denser concentrations (Mandel and Simmons 2001:106).  McDonald (2009:28) suggests 

Kharga Oasis was more continuously occupied than Dakhleh.  The so-called Midauwara 

Cultural Unit (located on the escarpment above the oasis) occupations consist of hearth 

mounds, some stone slab structures, pottery and stone artefacts (McDonald 2009:481).  

Such slab features are not observed within the depression itself (McDonald 2009:34). 

 

2.4.6 Nabta Playa  
The area of Nabta Playa consists of an internally drained basin which was activated by 

increased precipitation during the early Holocene with the movement of ITCZ.  Nabta 

Playa and surrounding areas were occupied over a long period from the early to mid 

Holocene, ca. 10,800 BP until 6,000 BP (Wendorf and Schild 1998:97).  Occupation 

reflects fluctuations in precipitation (summer rainfall) where the basin would fill and retain 

standing water for a period of time depending on the intensity of rainfall and subsequent 

environmental conditions (Banks 1989; Nicoll 2001; Wendorf and Expedition 1976).  The 

majority of archaeological remains reflect ephemeral occupations, with the exception of 

the El Nabta phase, where it is suggested exceptional climatic conditions created an 
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environment that could sustain prolonged human occupation.  Whether this represents 

permanent, year-round occupation is unclear, but this type of occupation may find parallels 

in similar time periods at other localities in the Egyptian Western Desert (e.g. Dakhleh, 

McDonald 2009). 

The archaeological record consists of both surface and stratified context, usually 

containing stone artefacts, pottery, faunal remains, ostrich eggshell, fire-cracked rocks, and 

hearths.  Additional archaeological features during the El Nabta phase include huts, storage 

pits, and wells (Królik and Schild 2001; Wendorf et al. 2001; Wendorf and Schild 2002).  

Wendorf and Schild (2006) present archaeological evidence to suggest the reuse of 

particular locations through the repeated construction of domestic architecture in what they 

propose represent villages.  Stone artefacts are typologically connected to the 

Epipalaeolithic, although there are differences in tool type proportions exist between the 

early Holocene and later periods, particularly the disappearance of some geometric 

microlith types in the later Neolithic (Close 2001:71).  Early ceramic types are associated 

with those of the Khartoum Neolithic (Close and Wendorf 2001:68), and later types with 

the A-Group (Banks 1980:301) and Badarian (Nelson et al. 2002:542). 

Independent domestication of cattle in North Africa is discussed at length in the 

literature (Close 2002; Gautier 1987, 2001, 2002; Wendorf and Schild 1998; Zeder 2008).  

Cattle remains (identified as either Bos primigenius or Bos primigenius taurus) dating to 

9,500 BP were found at both Nabta Playa and Bir Kiseiba (Wendorf et al. 1989:63).  

Although tentatively identified as domestic species based on the morphology of the 

remains (Gautier 1980:332), archaeologists (Close 1996; Gautier 1980, 1987, 2001; 

Wendorf et al. 1989; Wendorf and Expedition 1976; Wendorf and Schild 1980) have 

argued the animals were domesticated since the climate would have been too dry to 

support wild cattle.  Therefore, the presence of cattle must mean people led them out into 

the Sahara (Close 1984b; Gautier 2002; Smith 1992; Wendorf and Schild 1998).  However, 

the likelihood of the domestication and lack of archaeological evidence has led to critiques 

of this theory (e.g. Fuller et al. 2011; Gatto 2011; Grigson 1991; Wengrow 2003; Smith 

1986; Zeder 2008).  

The presence of sheep and goat in the eastern Sahara is attested at Nabta Playa by 

8,000 BP, during the El Ghanam Middle Neolithic Phase (Close 2001:352; Gautier 

2001:634, cf. 6,700 BP, Gautier 1980:332; cf. 5,595 B.P. Smith 1989:74).  Other small 

game is also present throughout all periods (Gautier 2001:622).  Botanical remains suggest 

the exploitation of panicum (wild progenitor of sorghum), sedges, legumes and other wild 
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grass seeds, tubers and fruit (Wasylikowa 2001: Wasylikowa et al. 1997; Wetterstrom 

1998).  The storage facilities recovered at Nabta may attest to drought (Hassan 2002b:16). 

 

2.4.7 Merimde Beni Salama 
The occupation of Merimde Beni Salama is dated to between 6,800-6,400 BP (Hassan 

1988:142) and the settlement moved during the course of occupation, probably due to 

changes in the Nile branch that flows close to the area (Figure 2.11).  The early to middle 

Neolithic structural remains at Merimde include postholes and wooden posts suggesting 

some kind of roofed structures, while the later Neolithic settlement contains small circular 

huts made from wattle and reeds (Eiwanger 1979:26).  Partially subterranean storage 

rooms or granaries lined with clay and basketry were also discovered, although no grain 

was recovered from this context (Hassan 1988:151), in addition to shallow, circular 

depressions that were also recovered with spiral matting attached to the sides, which 

Hassan (1988:151) interpreted as threshing floors.  The latest phase (6,400 BP Hassan 

1985:95) at Merimde contained an area of semi-subterranean oval structures between 1.50 

and 4.0m in diameter.  Archaeological remains that suggest foundations were built above 

ground from mudbricks with some type of roof made from vegetation (Hassan 1980:441).  

Because of their low frequency, such structures were not considered characteristic of the 

site, and Eiwanger (1982) suggested that they may have functioned as communal storage 

facilities.  During this period, inset woven baskets were used extensively for grain storage 

(Eiwanger 1978:37). 

The evidence for domestic cereal cultivation comes from the presence of grinding 

stones and the remains of domestic emmer wheat found within a hearth (Hassan 1988:151).  

Other grain species found include six-rowed barley, lentils and peas, wild sedges and 

legumes (Zohary and Hopf 2000:219).  Faunal remains from the site include sheep, goat, 

cattle, pig and fish (Hawass et al.1988:35), suggesting a mixed subsistence where 

inhabitants continued to fish and hunt in addition to reliance on pastoralism and 

agriculture.   

Eiwanger (1988) noted a change in raw material use at Merimde Beni Salama from 

Level I (Urschicht) to the subsequent strata (Levels II-V).  People initially used water-

rolled flint pebbles for stone artefacts, but later utilized flint sourced from a local limestone 

formation.  Technological changes are also evident at Merimde from the early to later 

phases.  The stone assemblages of the early Neolithic phase consist of a blade-based  
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Figure 2.11. Position of excavations at Merimde Beni Salama by Junker 
during the 1920s (Eiwanger 1988:10 Figure 1)  
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technology typical of the Egyptian Epipalaeolithic.  Projectile points dated to this period 

are reminiscent of the PPNB of southwest Asia (11,700-8,400 BP Kuijt and Goring-Morris 

2002:362), particularly with the presence of Helwan points (Eiwanger 1979 Plate 4; Kuijt 

and Goring-Morris 2002 Figure 11 cf. Sais).  The later Neolithic phases include bifacial 

tools, projectile points and ground adzes very similar to those found in the Fayum 

(Eiwanger 1979:45 Plate 10). 

 These phases are also mirrored by changes in ceramics.  Ceramics from the earliest 

levels of Merimde are untempered simple shapes, particularly bowls.  Surface treatment is 

usually burnished red ware and some pots have a horizontal band under the rim, and are 

incised with a fishbone pattern (Eiwanger 1979:66 Plate 3).  The second level at Merimde 

has a change in ceramics, with the use of chaff temper and increased complexity in vessel 

shapes, although they are undecorated (Eiwanger 1999:503).  The burnished surface 

treatment continues with red ware, in addition to new grey burnished vessels (Eiwanger 

1999:503).  The latest phase of the Merimde sequence shows the most significant change 

in ceramics.  New shapes and techniques, particularly black burnished pots, are present.  

Many pots from this phase have impressed and incised decoration (Eiwanger 1979:41 plate 

9; Eiwanger 1999). 

Eiwanger (1984; 1988; 1999) defined three different occupational/cultural phases at 

Merimde.  The first (Urschicht Level I) was most likely to have been a period of contact 

with the Levant based on the introduction of Levantine domesticates and some stone 

artefact types.  Eiwanger (1999:503) believes that the second phase (Level II) shows 

influence from and contact with Nubia, as the stylistic attributes can be associated with 

North African Neolithic traditions (e.g. Khartoum Neolithic Arkell 1949, 1953 Caneva 

1991).  The final phase (Levels III-V) at Merimde can be associated typologically (stone 

artefacts and ceramics) with the Fayum, and seems to represent the development of a 

localized Lower Egyptian tradition. 

Merimde contains evidence for human burial throughout all of the phases.  Adult 

remains were placed in shallow oval pits within the settlement, which in all periods are 

almost entirely devoid of grave goods, and remains of infant were found in rubbish pits 

(Eiwanger 1999:501).  In the early phase, bodies were oriented facing the Nile branch 

(Eiwanger 1982:69), but this seems to have been abandoned as the later occupation 

suggests no specific orientation (Eiwanger 1979:27; 1999:501).  
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2.4.8 El Omari 
The Neolithic occupation of El Omari, south of Cairo, is dated to 6,435-5,670 BP, which 

falls into the later sequences of Merimde occupation (Hassan 1985:98 Table 1).  The 

excavation revealed extensive, continuous Neolithic occupation.  Settlement remains 

include more than 100 semi-subterranean circular structures, including basketry and clay-

lined grain storage pits (Debono and Mortensen 1990; Hassan 1980:441 Figure 2.12).  

Although subsistence was probably initially based on hunting and fishing, cultivated six-

row barley, einkorn and emmer wheat are present (Wetterstrom 1993:214).  Mortensen 

(1999:593) suggested that flax was cultivated and used in textile manufacture, in addition 

to wild grasses which were harvested and used for basketry.  Faunal remains consist of pig, 

cattle, sheep, goat, fish and waterfowl (Hayes 1965; Mortensen 1999:593).   

Burial practices are similar to those of Merimde, where remains were buried in pits 

near dwellings.  Bodies were generally placed on their left sides with heads directed to the 

south and facing west (Hassan 1980:442).  Some of the bodies are wrapped in matting or 

animal skins, or lie on small blocks of limestone.  The majority of burials do not contain 

grave goods, although many bodies have a small pot containing yellow sand mixed with 

charcoal or gravel placed in front of the head or arms, or between the arms and legs 

(Mortensen 1999:593).   

Stone artefacts were collected completely from one area only and Debono and 

Mortensen (1990:52) noted that artefacts from earlier periods were mixed with Neolithic 

artefacts as the majority of the material was on the surface, the result of later soil 

disturbance.  They even suggested that Palaeolithic artefacts were reworked in the later 

period (Debono and Mortensen 1990:40).  All of the artefacts collected were classified as 

tool, core or unretouched debitage, and their length, width and presence of cortex was 

recorded (Debono and Mortensen 1990:41).   

Grey flint knives recovered from the site are believed to have been imported from 

the western Negev Desert (Debono and Mortensen 1990:41; Mortensen 1999:593).  This 

evidence, together with shells from the Mediterranean and Red Sea, suggests that there 

were significant trade contacts in place during the Neolithic (Mortensen 1999:593).  No 

evidence of cores or debitage of grey flint was recovered during excavation (Debono and 

Mortensen 1990:41).  The changing morphology of the assemblages seems to suggest a 

development within the industry at El Omari and is used to connect the site with Merimde 
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Beni-Salama and the sites of Kom K and Kom W in the Fayum (Debono and Mortensen 

1990; Forde-Johnston 1959; Mortensen 1999).  The tools recovered from the site were also 

used to infer general function and subsistence at El Omari (Debono and Mortensen 

1990:52). 

 

 

Figure 2.12. Occupation locations investigated at El Omari (Debono and 
Mortensen 1990) 
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2.4.9 Fayum Depression 
The Fayum Depression was occupied ca. 8,000 BP, and is referred to as the Fayum 

Epipalaeolithic or Qarunian.  The Fayum was reoccupied around 7,000 BP during a period 

of increased Nile water influx (Hassan 1986; Said 1993), accompanied by some winter 

rainfall peaking at around 6,500 BP (Arz et al. 2003) during a period of slightly lower Nile 

levels (Williams 2009) (Figure 2.13).  Caton-Thompson and Gardner (1934) identified the 

Neolithic in the Fayum termed ‘Fayum A’ defined by the presence of bifacial and ground 

stone tools.  The attribution to the Neolithic was later confirmed by the discovery of grain 

storage pits dated to 7,200 BP, coinciding with the Early Fayum Neolithic (Hassan 

1985:95; 1988:141).  Recent radiocarbon determinations from Neolithic occupations in the 

Fayum place the occupation at around 6,500-6,200 BP (Phillipps et al. 2012; Wendrich et 

al. 2010). 

 

 
 

Figure 2.13. Overview of Neolithic archaeological remains in the Fayum 
(Wenke et al. 1988:34, Figure 3) 
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The subsistence of the people in the Fayum included a range of Levantine 

domesticates.  Remains of domesticated wheat and barley were found in isolated granary 

storage features, named the K pits (Caton-Thompson and Gardner 1934; Wendrich and 

Cappers 2005).  These storage features consist of depressions cut into the bedrock, lined 

with basketry and sealed with a lid manufactured from a concreted mixture of salt and sand 

(Caton-Thompson and Gardner 1934; Wendrich and Cappers 2005).  Brewer (1989:130) 

identified domesticated Ovis/Capra and Bos at the Fayum Neolithic sites consistent with 

Caton-Thompson’s (1934) earlier identifications.  The faunal remains also suggest that 

people relied heavily on aquatic resources, namely fish and waterfowl.  As in earlier sites 

along the Nile Valley, catfish (Clarias sp.) accounts for as much as 66 % (based on NISP 

(number of identified specimens) n=154) of identifiable species from the Fayum Neolithic 

faunal assemblages (Brewer 1989:129).  Studies undertaken by Brewer (1990) have 

attempted to define seasonality based on the proportions of different fish species in faunal 

assemblages from four different Fayum Neolithic sites.  Based on an analysis of the growth 

rings on the pectoral spines of Clarias sp., the water temperature at the time of death can 

be identified (Brewer 1987:461; Brewer 1989:134).  He suggests that Clarias sp. was 

exploited in late spring-early summer and late summer-early autumn, periods which 

correspond to the Nile inundation and spawning periods of the species (Brewer 1987:470; 

1990:7).  Other fish species include Lates sp. (Nile perch), which typically live in deep, 

well oxygenated water (Brewer 1991:291).  Brewer (1990) assumes a development in 

technological complexity as later assemblages are dominated by perch requiring deep 

water exploitation.  The presence of organic sediment (Hassan 1986:496; Wendorf and 

Schild 1976:163; Wenke et al. 1988) throughout the lake basin suggests swamps, or a 

shallow water environment, which would have provided ideal habitats for catfish and 

waterfowl (Brewer 1987:461; 1989:129).  When the Nile flood receded the remaining 

shallow water environment would have restricted the resources available, although Clarias 

sp. would have been able to survive in this type of deoxygenated environment (Hassan 

1986:496; Van Neer 1989:49). 

 Owing to the topography of the lake basin, the zone in which people could cultivate 

cereals may have been a very narrow band around the lake at an elevation with a 

sufficiently high water table to negate the necessity for artificial irrigation (Wenke et al. 

1988:39).  It is possible that the lake margins acted like a miniature Nile Valley floodplain.  

As the Nile inundated and then receded, a newly fertilized margin of Lake Qarun was 

exposed.  Wenke (1999:314) suggests perhaps people were unable to establish permanent 
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‘villages’ due to the unpredictable nature of lake fluctuations, thus requiring different field 

locations each year.  Given the general lack of evidence for domesticated cereals on the 

western and south-western sides of the lake, it seems probable that cereal cultivation was 

only possible during certain periods and at certain locations.  Hassan suggests that the 

‘problems of irrigating and draining fields along the lake margin as well as the abundance 

of reed thickets may also have decelerated the kinds of agricultural developments then 

occurring in the floodplain setting of the Nile Valley’ (1986:497) during the later 

Predynastic.  

Caton-Thompson categorized the Fayum stone artefacts (complete tools only) 

based on morphology and created a Fayum Neolithic typology (1934:20).  Typological 

similarities in bifacial projectile points, core axes and sickle blades suggest a connection 

with the site of Merimde Beni-Salama, both assemblages showing a significant separation 

from the preceding Epipalaeolithic microlithic traditions.  In general, many of the bifacial 

projectile points are similar to North African projectile types (Butzer 1976:10; Holmes 

1989).  Others (Caton-Thompson 1934:92; McBurney 1960:234) suggested that the 

presence of sickle blades represents influence from the Natufian Epipalaeolithic industry of 

southwest Asia.  Because Caton-Thompson collected only finished tools, her publication 

concentrated on the role of bifacial tools in the assemblages of the Fayum Neolithic.   

It is suggested that the fluctuating nature of land surface in the Fayum may explain 

the continued reliance on aquatic resources (Wenke and Casini 1989:144).  Interpretation 

of the archaeological record of the Fayum Neolithic suggest the adaptation was unique in 

that people remained mobile and exploited a diverse combined hunter-gatherer and 

agriculturalist economy (Wenke and Casini 1989:153), or represented a type of ‘farmer-

herder’ society as suggested by Shirai (2010).  It is probable that the Fayum environment 

did not receive the same sediment load as the Nile Valley because the Nile flood travelled 

through the Hawara channel.  In addition, productivity was probably relatively low as the 

narrow cultivatable band around Lake Qarun was substantially smaller than the alluvial 

plain of the Nile Valley (Wenke and Casini 1989:153). 

Interpretation of settlement patterns during the Fayum Neolithic has largely centred 

on the seasonal exploitation of lake resources.  People living around the lake shore are 

thought to have moved seasonally, possibly in response to the annual lake rise, but also in 

their efforts to cultivate cereals.  It is perhaps these factors that account for the complete 

absence of any burials in the depression.  The sites of Kom W and Kom K are believed to 
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represent permanent settlements (Caton-Thompson and Gardner 1934).  They consist of 

stone artefacts, pottery and hearths present in the most substantial areas of Neolithic 

remains.  It has been suggested (Wendorf and Schild 1976:215) that the kom (or mound) 

that constitutes Kom W is simply a feature of erosion such that cultural remains prevented 

the Aeolian erosion of sediment the desert landscape experiences.     

Kozlowksi and Ginter (1989) consider much of the archaeological remains to be 

contemporary and used the quantification of these remains to suggest a settlement pattern.  

They (Kozlowski and Ginter 1989:177) described three different types of settlement: 

firstly, large, permanent settlements like Kom W, which were occupied all year, and were 

connected with grain storage units such as the K Pits.  These sites were associated with 

agriculture and pastoralism.  Secondly, large areas near the lake shore containing up to 

1,000 stone artefacts, pot sherds (<12 vessels) and grinding stones.  Kozlowski and Ginter 

(1989:177) suggest such sites were seasonally occupied for fishing and hunting during the 

water recession and were periodically flooded with inundation.  Thirdly, ephemeral camps, 

which contained hearths with only a few stone and fish bone remains. 

The research on the northwestern shore defined two separate phases of the Fayum 

Neolithic.  The first phase took place during a dry climatic event, which subsequently 

became wetter, and the second phase began at the end of this wet climatic event 

(Kozlowski and Ginter 1989:162).  They suggest that the Early Phase of the Fayum 

Neolithic may correspond to the Fayum A culture of Caton-Thompson based on pottery 

typologies (Kozlowski and Ginter 1989:170).  Further fieldwork indicated the possible 

presence of a later Neolithic phase, termed the ‘Moerian’ (Kozlowski and Ginter 

1989:169).  Unexpectedly, backed blades and blade-based tools (previously only 

considered to be from the Epipalaeolithic) occurred in sites securely attributed by 

radiocarbon dates to the Neolithic.  Kozlowski and Ginter’s (1989) explanation for this 

anomaly is that Neolithic Moerian people were utilizing blade techniques from the Saharan 

Epipalaeolithic. 

 

2.4.10 Summary 
Kuper and Kröpelin (2006) suggest a model where climatic fluctuations affect the 

occupation of the Sahara, particularly during the early to mid Holocene period.  As recent 

studies (e.g. McDonald 2009) illustrate, there is great variability in the eastern Saharan 

pattern of settlement and subsistence.  People did not respond exclusively and uniformly to 
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global climatic change but reacted to minor localized environmental variables in different 

ways.  Water availability is key to occupation of the Sahara, although unpredictability may 

have been overcome with economic strategies such as pastoralism (Marshall and 

Hildebrand 2002).  In some areas water availability is likely to have extended far beyond 

the monsoon itself.  In fact the desert may not have been as unpredictable as some think, 

especially if geographic features such as the desert oases are considered permanent water 

resources.  People saw the merit of returning to the desert frequently, and were presumably 

able to understand when these places could be inhabited.  The desert was inhabited for the 

early Holocene, and although discontinuities are obvious, occupation suggests more 

longevity and redundancy than for the occupation of the Egyptian Nile Valley and Delta 

(Figure 2.11).  However, taphonomic bias is sometimes cited and Nile sediments are often 

thought to obscure archaeological remains there, perhaps explaining the lack of occupation 

in the area at this time (Hassan 1997: Midant-Reynes 2000). 

 

2.5 Models of Egyptian Neolithic Development 
 

Models of Egyptian Neolithic development have generally made a distinction between the 

eastern Sahara and the Nile Valley.  Wengrow (2006) and Wenke (2009), in seeking to 

explain the development of the Egyptian pharaonic state from the beginning of food 

production, focus on the end product of state formation during the Early Dynastic the 

socio-economic changes and processes that occurred before 6,000 BP.  Wenke’s (2009) 

Saharan Neolithic originated with immigrants from the Nile Valley who moved out into 

the Sahara during the African Humid Period at the beginning of the Holocene.  People 

exploited wild grasses and plants including the wild progenitors of sorghum and millet, 

while cattle herding facilitated long-distance movement of populations, alleviating some of 

the risk of unpredictable rainfall.  This is contrasted with the Egyptian Nile Valley 

Neolithic, which includes the Nile Valley, Delta and Fayum.  In contrast to the Saharan 

Neolithic, the economic system in this region is based on the cultivation of wheat and 

barley, with additional animal domesticates.  Wenke (2009:179) suggests the Egyptian 

Nile Valley Neolithic shows indications that ‘Sudanese, Saharan, and/or southwest Asian 

cultures played a role, but Neolithic Egyptian economy and societies cannot be definitively 

traced directly to a single source.’ 
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 The Neolithic of Lower Egypt was once seen to contribute agriculture to the Upper 

Egyptian Neolithic, although recent revisions of chronology may suggest they are actually 

contemporary (Phillipps et al. 2012; Wendrich et al. 2010).  An Upper Egyptian Neolithic 

with eastern Saharan origins is therefore more plausible (Kuper and Kröpelin 2006; Nelson 

et al. 2002; Warfe 2003).  Wengrow (2006) divides the Egyptian Nile Valley Neolithic by 

distinguishing the Lower Nile Valley from the Upper Nile. According to Wengrow 

(2006:26), evidence for a ‘primary pastoral community’ in the Upper Nile Valley during 

the 5th millennium BC is drawn from the Badarian period of Upper Egypt and the 

Khartoum Neolithic in Sudan (Wengrow 2003).  Archaeological evidence suggests 

subsistence was based on cattle, sheep and goat herding.  Ephemeral occupation remains 

are contrasted with human burials that include a range of material objects, many of which 

are made from raw materials sourced from well beyond the Nile Valley. Wengrow 

(2006:30) sees this as the emergence of a ‘more mobile and display-oriented lifestyle...’ 

during the Neolithic. 

 The Lower Egyptian Neolithic (Fayum and Delta) incorporates large, basket-lined 

silos for the storage of emmer wheat and barley, which supplemented a rich variety of wild 

wetland and terrestrial species.  Domestic animals, including cattle, sheep, goat and pig 

were also kept. As in Upper Egypt, no permanent architecture was constructed, with the 

exception of later levels at Merimde Beni Salama   (Wengrow 2006:63).  However, it is 

unclear whether this can be considered evidence of mobility.  Shirai (2010:337, 340) 

suggests movement in the Fayum is unlikely because of the availability of food resources 

all year round, and lack of architectural features is simply a product of poor preservation of 

perishable building materials. 

 From the above models that formation of the Egyptian Neolithic and Predynastic 

may have originated in multiple regions, but the form of the socio-economy was highly 

variable.  Warfe (2003) suggests that the eastern Sahara is currently more favoured as an 

origin for the Egyptian Neolithic, but generally it is assumed that domestic species came 

from southwest Asia and cultural elements, such as projectile types and pottery came from 

the eastern Sahara.  This is especially the case for the Fayum where opinion continues to 

vacillate over whether origins can be found in the eastern Sahara or southwest Asia.  

Midant-Reynes (2000:106) suggests the Fayum should be considered as, ‘a culture at the 

intersection of three routes: one from the eastern Sahara, one from the Near East and one 

from the Nile Valley itself.’ 
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 The origins of the Neolithic in Egyptian tend to dominate discourse, but fewer 

studies focus on the types of socio-economic adaptation these occupations represent or 

variability between sites or regions.  Earlier Hassan (1988) suggested that after a period of 

influence from southwest Asia, the eastern Sahara and populations indigenous to the Nile 

Valley, development of agriculture led to sedentism and large communities.  He suggests 

that by 6,000 B.P. settled communities were well developed with gender division and 

developing social hierarchy.  However, exactly how ‘settled’ such communities were, is 

challenged by Wengrow (2006).  This highlights need to understand variability in 

Neolithic/Predynastic economy, settlement, and social structure, through careful 

consideration of the archaeological record.  For instance, it is unclear exactly how 

productive and sustainable the cultivation of plant domesticates was in different locations 

in the Nile Valley, and the use of species.  Because so few studies focus on documenting 

human movement, it is also unclear how mobile people were.  In addressing such questions, 

it is useful to view the Fayum Neolithic as one of many mid-Holocene socio-economic 

adaptations. 

 

2.6 The Egyptian Neolithic and Palaeoenvironmental Change 
 

2.6.1 A Proposed model 
Climatic changes in the eastern Mediterranean discussed above are coincident with the 

mid-Holocene occupation of the Fayum Depression and western Nile Delta, but not with 

occupation of the eastern Sahara (Phillipps et al. 2012) (Figure 2.14).  It is also possible 

that northern occupations reflect the southwards increase of eastern Mediterranean rainfall 

from changes in the Arctic Oscillation (Arz et al. 2003).  Of the two key early Neolithic 

Egyptian Nile Valley sites, neither Merimde Beni Salama nor the Fayum have 

archaeological evidence for human occupation in the period immediately preceding the 

mid-Holocene occupation.  At Merimde there is no occupation, and in the Fayum there is 

evidence for a hiatus after an earlier Epipalaeolithic occupation (Hassan 1986). 

 Both locations contain evidence of domesticated plant and animals from southwest 

Asia.  It is suggested here that the ability to practice cereal cultivation is dependent on the 

ability of people to deal with local environmental variability when incorporating foreign 

species into subsistence strategies. There has been a tendency to downplay cereal 
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cultivation in the Egyptian Neolithic beyond the presence or absence of the plant species.  

The way in which of wheat and barley was cultivated within the Nile environment is often 

assumed to be based on later practice, but this has not been established archaeologically. It 

is clear that the use of the inundation and a basic canal system, together with agriculture in 

general, was important in the Predynastic as illustrated by the reoccurrence of agricultural 

symbols associated with early rulers (2.15).  In the Fayum it is possible that rainfall was 

equally as important as the permanent but annually fluctuating water source of Lake Qarun.  

Other scholars have noted the probability of the importance of rainfall for early cultivation 

in Egypt (Hoffman 1982; Trigger 1983).  Trigger (1983:14) suggests that  

‘throughout Predynastic times periodic rainfall over the catchments of wadis 
draining towards the Nile seems to have facilitated a limited amount of agriculture 
along the margins of the Nile Valley.  Farming of this type may have been of no 
small importance in the early phases of the development of an agricultural economy 
in this area.’ 
 

It is also suggested certain climatic and environmental variables coincided during 

the mid-Holocene to make southwest Asian cereal cultivation viable in the Fayum.  The 

growth cycle for cereals in southwest Asia initially relied on winter/spring rains and rises 

in lake levels and river courses to irrigate land surfaces (Rosen 2007).  A period where 

people were dependent on winter rainfall for cultivation of cereals during the mid-

Holocene in the Delta and Fayum is therefore likely given the nature of the dispersal of 

cereal species, their adaptation to Mediterranean environments, and current palaeoclimatic 

and environmental reconstructions (Phillipps et al. 2012). 

 

 It is suggested that climatic change after this mid-Holocene peak in winter rainfall 

and retreat of the ITCZ affected people living in the desert and the Nile Valley, 

encouraging a switch to reliance on the inundation in the Nile Valley for cereal cultivation 

(Butzer 1976:39).  In the case of the Fayum, this climatic shift resulted in abandonment 

(Phillipps et al. 2012), which may suggest a system based on inundation was not possible 

in this environment. 

 With climate change, cereal cultivation in the north of Egypt shifted from an initial 

dependence on spring/winter rainfall to a dependence on the summer Nile inundation.  

There is approximately a 1,000 year difference between the use of southwest Asian 

domesticates in Lower Egypt, and their use in Upper Egypt (Barakat 2002:119).  Even if 
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this gap is narrowed by more recent radiocarbon chronologies, a necessary change from a 

winter growing season, based on late summer/early winter irrigation, might account for the 

paucity of Neolithic remains or lack of early evidence of cereal cultivation in the Upper 

Egyptian Nile Valley.  People were unable to sustainably cultivate cereal in the north 

without utilizing the Nile and some artificial irrigation, albeit minor.  Iconographic 

evidence suggests this coincided with changes in social organization leading to stratified 

society (Figure 2.14). 

 

 
 

Figure 2.14. Scorpion macehead (Phillipps et al. 2012, Figure 7) indicates kinds 
of social changes that occurred during the Predynastic that can be related to 
agriculture, and perhaps highlight the relative importance of agricultural 
production during this period 

 

In the context of other North African examples of the exploitation of plant species, 

the ability to use summer inundation in the north fits with the cultivation of a number of 

crop species indigenous to Africa.  The wild species used further south were summer crops 
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(sorghum and millet), grown either after summer rains further in the south, or after the 

summer Nile inundation in the north.  Wetterstrom (1998:35) suggests,  

‘…the Nile Valley agricultural methods were probably indigenous to Africa.  Crops 
were planted in the flood’s recession, a technique referred to as décrue, which was 
different than practices in the Near East, where rivers rise in the spring.  Perhaps 
décrue developed independently in the Nile Valley, but it may have emerged in the 
desert playas…’ 

 

The majority of suggestions relating to the transition to décrue agriculture suggest 

that people ‘learnt’ how to do it based on the ‘desert dwellers’ experience of the filling up 

of lakes and the recession of water after rainfall in depressions in playa sites in the Sahara’ 

(Barakat 2002:119).  This notion follows ethnographic observation in Mali (Harlan and 

Pasquereau 1968).  However, if this is indeed the case, the ‘desert dwellers’ did not enter 

middle and southern Egypt until after 6000 BP (e.g. Bardarian, Nelson et al. 2002).  

Sherratt (1997) notes similar changes in the European Neolithic where initial 

agricultural production was focused on particular environmental niches where southwest 

Asian cereals were most suited. The riverine, lacustrine and areas of high ground water 

allowed sustained occupation and access to a variety of resources, particularly in 

Mediterranean regions.  The critical innovation in cereal cultivation was the transfer from 

this system to one that was better suited to the temperate environment as agriculture moved 

into continental Europe.  Similarly in Egypt, lake and playa environments provided high 

ground water and variety of resources, especially after seasonal, possibly winter rainfall. 

However, the use of the Nile required a shift in seasonality better suited to the annual 

inundation. 

 A focus on the dispersal of a Neolithic package from southwest Asia into Egypt, 

and the eastern Sahara into the Nile Valley has shaped the trajectory of Neolithic research 

in Egypt.  Southwest Asia was originally seen as the area of greatest influence on the 

Egyptian Neolithic, but subsequent research indicated an equal or greater influence from 

the eastern Sahara.  Current research suggests ‘cultural’ aspects came from North Africa 

and domesticated plant and animal species came from southwest Asia.  However, this 

notion of diffusion and combination of elements into the Egyptian Neolithic may be better 

interpreted as part of the dispersal of the ‘Neolithic package’ around the Mediterranean 

basin generally (Zeder 2008a).  The spread of the Neolithic was more likely the result of 

rapid colonization and transport of the southwest Asia Neolithic, but with locally variable 

uptake, application and adaptation of elements of this package throughout the region 
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(Holdaway et al. 2010; Zeder 2008).  If this is the case elsewhere in the Mediterranean basin, 

it may also have occurred in Egypt.  Rather than attempting to define which region had a 

greater influence on the Egyptian Neolithic, a new conceptual framework allows for a 

greater level of variability in adaptation. 

 Previous views of the Fayum Neolithic saw it as anomalous compared to the 

‘typical’ southwest Asian Neolithic culture, despite it being part of Braidwood’s (1958) 

original village assemblages.  It has long been acknowledged that plants and animal 

species were not independently domesticated in Egypt, so Neolithic research in the Fayum 

has sought to understand why people developed the strategies they did after the movement 

of the Neolithic package and its subsequent adoption and adaptation.  Two questions are 

posed; firstly, why did people chose to adopt foreign domesticates in a seemingly resource 

rich environment in the Fayum and Delta (Bard 2008), and secondly, given that they did, 

why did they only adopt certain aspects of the package?  This leads to a focus in the Fayum 

on why people were there, and why they practiced a particular type of subsistence.  As 

suggested above, changes in the mid-Holocene environment may account for the 

occupation of the Fayum, particularly its short duration.  The area was not used for 

agriculture or settlement until the Ptolemaic period some 4,000 years after the initial 

Neolithic occupation.  Why, therefore, if the Fayum is so rich in natural resources, did 

people abandon the region after only a few centuries, even when they had domesticated 

wheat, barley, sheep, goat and pig?   

 Past models suggest region-wide socio-economic uniformity (e.g. the Saharan 

Neolithic and the Nile Valley Neolithic). However, Smith (2001) suggests a model that 

allows for a different more detailed view using the term ‘low-level food producing 

societies’ (Figure 2.15).  Smith’s (2001) model removes the traditional dichotomy between 

hunter-gather and agriculturalist as either/or states.  Low-level food producing societies 

have varying degrees of dependence on domesticated plant and animal species, make up a 

middle ground between hunter-gathering and agriculture, and are potentially sustainable 

for long periods of time.  Given what is known about the complexity of agricultural and 

pastoral practice and the fluctuating climatic conditions (particularly the latitudinal 

variability) and diverse local environmental/geographic circumstances, Smith’s (2001) 

model may be more applicable (Holdaway et al 2010).  However, because this variability 

is still largely undocumented, the Egyptian Neolithic, and Egypt’s role in understanding 
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the wider Mediterranean dispersal of aspects of the southwest Asian Neolithic remains 

‘terra incognita’ (Zeder 2008:11603). 

 

 

Figure 2.15. Smith’s (2001) conceptual landscape of low-level food producing 
societies indicating varying degrees of dependence on domesticated plants and 
animals 

 

Smith’s interpretative framework allows different regions of Egypt during the 

Neolithic to be considered as low-level food producing societies (Holdaway et al. 2010; 
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Smith 2001).  The movement of southwest Asian domesticates into Egypt can be seen as 

the result of colonization of the Mediterranean basin and later adaptation to local 

environment (Zeder 2008a).  Mid-Holocene Egypt experienced fluctuations in climate as 

did locations elsewhere in southwest Asia and North Africa.  However, it was local 

geographic and environmental features that were crucial to how southwest Asian 

domesticates were used in the Egyptian Nile Valley and Delta (Hassan 1997; Phillipps et al. 

2012). 

 Egypt has the potential to contribute to studies examining human-environmental 

interaction in the greater southwest Asian, North African, and Mediterranean regions 

(Barton et al. 2004; Colledge and Conolly 2007; Finlayson 2004; Knapp 2010; Zeder 

2008a) and particularly during the mid-Holocene (Brooks 2006).  Nowhere is local 

environmental variability better represented, where lacustrine, deltaic, riverine, and desert 

are all occupied during the Holocene.  Some shared cultural traits are indicated by artefact 

types but there is also variability represented by many aspects of human behaviour during 

the mid-Holocene.  Archaeologically this includes artefact types, archaeological features, 

subsistence reconstruction, and behavioural interpretations that include differences in 

social organization, mobility and interaction.   

 Settlement pattern, particularly a decrease in mobility, is often associated with the 

development of agriculture (particularly cereals), but based on current archaeological 

evidence neither sedentism nor population increase preceded the adoption of domesticates 

in Egypt, nor was it necessarily concurrent with this process.  Exactly how mobile people 

were and how this mobility relates to environmental and socio-economic variables remains 

one of the key questions of the development of Egyptian agriculture (e.g. Shirai 2010; 

Wengrow 2006; Wenke et al. 1988).  
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CHAPTER 3 

MEASURING MOVEMENT IN ARCHAEOLOGY 
 

3.1 Mobility as a Key Holocene Variable 
 

Mobility is a complex behaviour, as is its archaeological manifestation and so its study 

requires explicit methodologies. Studies of mobility are widespread in archaeology, 

perhaps accounting for a lack of common definition, paradigm and methodologies.  

Mobility is a key variable reflecting the changing social, economic and natural 

environments in the context of the origins of agriculture and pastoralism in North Africa 

and southwest Asia (Smith 1992, 2005).  In some parts of southwest Asia, a period of 

increasing sedentism during the early Natufian (13,000-11,000 BP) is inferred based on the 

presence of architectural features (Bar-Yosef 1998a).  This late Epipalaeolithic culture in 

the Levant preceded the domestication of some plant and animal species and subsequent 

development of new tool types during the Neolithic. As discussed in the previous chapter, 

this model of Neolithic development is often considered archetypal for much of southwest 

Asia, where sedentism is linked to food production.  However this is not necessarily the 

case in Egypt (or all parts of southwest Asia) where mobility may relate to a range of 

external factors including environment and economy.   

 In Egypt, southwest Asian agricultural practices were introduced into diverse 

environmental circumstances.  Evidence for pastoral mobility and some typological and 

chronological connections with the Sahara described in Chapter 2, in addition to 

archaeological evidence, have prompted a reconsideration of the evidence for sedentism in 

the Egyptian Nile Valley and Delta (Wengrow 2006).  Due to this, assessing the degree of 

mobility during the early stages of Egyptian Neolithic is important as it indicates how 

people adapted to local social and environmental conditions.  It is necessary to gain a more 

accurate understanding of the regional variability in the development of the Egyptian 

Neolithic beyond general regional divisions discussed in Chapter 2.  Just as there is likely 

variability in economy in different locations in Egypt, there is likely to be variability in 

human mobility that may relate to economy, but also possibly environment and social 

context.  



57 
 

3.1.2 Overview of the current understanding of mobility during the Egyptian
 Neolithic 
 A number of existing hypotheses about the origins of agriculture in Egypt, 

discussed in Chapter 2, could be tested as a result of this research.  Firstly, that the 

introduction of domesticated plants and animals is part of a ‘Neolithic package’ from the 

southwest Asia including a particular settlement pattern.  Secondly, that the exploitation of 

wild plant and animal species should be equated with mobility.  Thirdly, that geographic 

location in proximity to the Nile is a factor in settlement pattern, with settlement on the 

Nile or Lake Qarun likely to be permanent because it is a permanent water source.   

 Cattle pastoralism in the eastern Sahara of Egypt may have been practiced from the 

early Holocene onwards, which is considered evidence of  a highly mobile adaptation to 

cope with an unpredictable environment (Marshall and Hildebrand 2002).While the earliest 

evidence of cereal agriculture in Egypt is found in the Fayum  and the Delta dating to the 

mid-Holocene (Bard 2008; Hassan 1985, 1988; Midant-Reynes 2000; Wendrich and 

Cappers 2005), the level of mobility this evidence implies is unclear due to the 

methodological shortcomings of a culture-historical approach (discussed below) and a 

paucity of alternative studies.  Within a culture-historical framework, based on the 

Neolithic of southwest Asia and/or hunter-gatherer ethnographic analogy, the presence of 

Near Eastern domesticates on the one hand suggests people were much less mobile, but on 

the other hand, the exploitation of wild resources is assumed to indicate mobility because 

people had to move seasonally to exploit these resources (Brewer 1989; Kozlowski and 

Ginter 1989; Midant-Reynes 2000; Wenke et al. 1988).  The application of this framework 

and use of these proxies for mobility (or sedentism) in Egypt therefore poses interpretative 

problems (e.g. Wenke 2009; Wenke et al. 1988).   

 Through a recent re-examination of mid-Holocene archaeological evidence in the 

Nile Valley, Wengrow (2006:63) suggests the lack of architectural features can be equated 

with a lack of sedentism, in what he refers to as ‘complexity without villages’.  While 

mobility may be a feature of the Egyptian Nile Valley Neolithic, it has never been 

explicitly illustrated as it has been for instance in the Sahara (e.g. Close 2000).  Rather the 

lack of evidence for villages in the Nile Valley is interpreted directly as indicative of 

mobility and pastoralism (Midant-Reynes 2000).   

 The supposed conflicting lines of evidence are perhaps best summed up by Midant-

Reynes (2000:107) who, when describing the archaeological remains of the Fayum, states, 
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‘Apart from these silos and hearths, no actual dwellings have been excavated (such 
as the semi-sunken houses of the Natufian culture in the Near East).  It is evident 
that the high level of sedentism – full-scale villages – that characterizes the 
Natufian version of the Neolithic is alien to the Fayum, where the strategy of land 
use seems instead to be still linked to a broad spectrum form of seasonal 
exploitation.  Indeed, although agriculture and domestication are attested, the 
fishing-hunting-gathering combination (reflected both in the toolkit and in the 
surviving remains of animal species) continued to be the dominant elements in their 
way of life...the sites... located as they are in areas of the Faiyum that would have 
been covered by annual flood, would have been covered by the annual flood, would 
have been able to serve as short-term base camps, which would therefore explain 
the absence or non-survival of the ground plans of dwellings.’ 

 

Methods for identifying mobility (or sedentism) are crucial to studying its 

variability during the mid-Holocene in Egypt.  Archaeological ‘markers’ of sedentism or 

mobility have a considerable history, and in culture-historical frameworks such as those 

applied in Egypt, scholars have relied on comparisons of different time periods  Such 

comparative relationships however are often critiqued (e.g. Barnard and Wendrich 2008; 

Boyd 2006; Hardy-Smith and Edwards 2004).  Markers such as architecture are 

contextually dependent, so it is difficult to compare them.  The use of architectural features, 

especially the longevity of use, may vary depending on where and when they were used, 

and by whom.  This is problematic as comparisons between regions are extremely 

important particularly in light of recent literature on the introduction of southwest Asian 

domesticates around the Mediterranean basin which emphasizes local variability in 

environmental interaction, and the adoption and adaptation of agriculture (e.g. Barton et al. 

2004; Colledge and Conolly 2007; Finlayson 2004; Zeder 2008a).   

 Generally in archaeology, measures of sedentism and mobility, and the definition 

of the terms themselves, have followed a number of distinct trajectories, that are 

geographically and temporally localized (e.g. Binford 1980; Boyd 2006; Close 2000; 

Edwards 1989; Garcea 2006; Kelly 1992; Marshall 2006; Rafferty 1985).  In some 

instances, attempt are made to quantify mobility by looking at frequency of moves within 

an annual cycle, number of people of a given group of society moving, or distance moved.  

These quantifications are sometimes used to create mobility categories such as sedentary, 

semi-sedentary, nomadic, and semi-nomadic (Kelly 1992:44).  The dichotomy between 

sedentism and mobility as either or states is often critiqued (Marshall 2006:158).  In Egypt, 

mobility is closely associated with environment and economy, particularly for desert 
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regions (Close 2000; Marshall and Hildebrand 2002), but the correlation is less well 

established for the Nile Valley. 

 Incompatible definitions and methods place limitations on interregional 

comparisons.  If such comparisons are sought alternative archaeological proxies must be 

developed from those that are currently available (such as those of Close 2000; Edwards 

1989; Hardy-Smith and Edwards 2004).  This has been addressed in a number of ways 

ranging from methodologies that are much more related to ethnographic social and 

temporal contexts to those that seek to directly measure the archaeological record. 

 

3.2 Definitions of mobility in archaeology  
 

The disparity in the study of mobility in archaeology is related in part to basic definitions 

of past human mobility and/or movement, particularly what is implied by the use of both 

terms.  They usually relate to either human movement that leaves an archaeological 

material trace or the ability to move (or not) facilitated by past socio-economic context.  

This directly affects what data is be used to investigate the processes implied by the terms 

and how these data are employed to interpret or measure mobility and/or human movement.   

 Terms such as ‘residential mobility’ and ‘logistical mobility’, were originally 

coined by Binford (1980) in reference to ethnographic datasets, but have subsequently 

been extended to describe archaeological assemblages (e.g. Brown 1985; Chatters 1987; 

Flebot-Augustins 1993; McDonald 1991; Shirai 2010).  Binford used these terms to 

conceptualize the organization of technology as it related to the discard of artefacts in 

ethnographic examples and archaeological assemblages.  He (Binford 1980:19) stated that 

the models were appropriate for short-term (ethnographic), not the long-term patterning, 

which can be reflected in the archaeological record.  These concepts are often misapplied 

in an archaeological context when assemblages are defined as representing either 

residential mobility or logistical mobility based on specific technological attributes (e.g. 

McDonald 1991; Shirai 2010).  Close (2000:49) suggests that defining mobility as 

residential or logistical ‘serve only to differentiate the meanings of the adjectives and not 

to define “mobility” itself’.   
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 Ethnographic analogues may provide useful ways to conceptualize how artefacts or 

features may have functioned, but it has long been recognized that there are limitations (e.g. 

Allen et al. 2008; Gould 1978; Wylie 1985, 1988, 1989, 2002).  There simply may not be 

ethnographic examples of past behaviour, so simple correlations between archaeological 

observation and ethnographic explanation are problematic.  In addition, archaeological 

applications tend to rely on a singular (geographic and temporal) ethnographic example to 

develop an explanatory/interpretative framework, which is then applied to a range of 

spatial and temporal contexts in the past.  One feature that ethnography does highlight is 

the depth in variability, further confirming the importance of specific context, although as 

stated above, this is not always acknowledged. 

 In archaeology, mobility is usually related to both ‘settlement pattern’ and societal 

state, that is to say the movement of groups as opposed to the individual.  Attempts to 

identify mobility (or sedentism) archaeologically have led to considerable discourse 

relating to the definition of the terms.  In reality mobility studies in archaeology, based on 

the material record are probably better considered as the study of movement, while 

‘mobility’ relates to the ability or potential of groups or individuals to move (discussed 

above and below).  Many attempts have been made to define sedentism quantitatively as 

either year-round occupation of a location, residential occupation of a site with logistical 

mobility, nine month occupation of a site and so forth (Kelly 1992).  These various 

definitions highlight the inconsistency in the application of the term sedentism when 

conceived of as occupation duration.  A continuum from mobility to sedentism allows the 

conceptualization of differing degrees of sedentism (e.g. nomadic, semi-nomadic, semi-

sedentary and fully sedentary; Kelly 1992 for discussion; Murdock 1967).  But this 

understanding of mobility is too linear in its form (in the sense of an ordered set of states), 

and cannot be used to account for multiple contexts of mobility or sedentism such as that 

practiced by the individual or group.  However the archaeological record of mobility or 

movement is a palimpsest combining societal and individual events, single ‘tracks’ and 

lifetime ‘tracks’, which as Kelly (1992:49) suggests can ‘vary independently of the others’.   

 The term mobility is often juxtaposed with sedentism, creating a dichotomy 

between two states, whether describing individuals or societies.  The term ‘sedentary’ or 

‘mobile’ can be used to describe the overall settlement pattern of a group practiced over a 

prolonged period of time, or it can be used to describe one aspect of the settlement pattern 

that occurred over a short period of time. Unfortunately is not often clear in literature how 
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the term is being employed.  More fundamentally, the complexity of the archaeological 

record as a long-term accumulation of artefacts and features should not simply be 

interpreted as the accumulation of individually defined activities.  In most cases the 

archaeological record is the result of long periods of occupation or reoccupation of a 

particular area by individuals discarding artefacts.  Kelly’s (1992) examination of mobility 

and sedentism critiqued the conflation of different types of mobility or sedentism defined 

at societal or individual level with one another.  Because it is not possible to distinguish 

societal versus individual mobility or sedentism from the archaeological record this leaves 

the question of what kind of mobility or sedentism can be reconstructed open and 

unanswered.  Answering this question requires consideration of what the archaeological 

record represents. 

 

3.2.2 Mobility vs. Movement  
Close (2000) noted that the dictionary definition of mobility refers to the potential to move 

and has very little to do with actual human movement events.  In archaeology, the term 

‘mobility’ has come to refer to both the potential for movement (or not) and the actual 

record of that movement in the past.  The reason for the combination of these two different 

concepts relates to the temporality reflected in the archaeological record and the material 

and archival nature of the archaeological record itself.   

Methodological frameworks, research focus, methods of data acquisition, analysis 

and interpretations for identifying or assessing past human mobility can be divided into 

those that focus on archaeological mobility (‘the act of moving’) and those that focus on 

conceptual mobility (‘the ability to move’) (Close 2000).  Conceptual mobility (or mobility) 

relates to instances where more anthropological/ethnographically driven research is carried 

out; behavioural inferences can be viewed as conceptual reconstructions of past human 

movement.  Reconstructions are based on assumptions about contextual relationship 

between artefacts or features and mobility, or ‘criteria’ (i.e. storage facilities, architecture, 

artefact function).  Such reconstructions tend to equate with known levels/degrees of 

mobility observed ethnographically and are generally regionally or chronologically 

confined.  Archaeological mobility (or human movement) seeks to indentify or measure 

movement based on the archaeological record that either show physical evidence of 

movement from point A to B, or archaeological proxies indicating intensity/duration of 
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occupation, usually not based on regional, temporal, environmental, social or economic 

assumptions.   

 These types of reconstructions tend not to provide fixed, ethnographically derived, 

mobility statements (e.g. sedentary, semi-sedentary, logistically mobile, residentially 

mobile), but serve as indicators of mobility when assessed comparatively.  An example of 

this is presented by Hardy-Smith and Edwards (2004) in their diachronic comparison 

between artefact density within architectural features during the Natufian and later PPNB.  

Architectural features are usually interpreted as evidence of sedentism (e.g. Bar-Yosef and 

Belfer-Cohen 1991; Belfer-Cohen 1991; Henry 1995; Rafferty 1985), therefore, the 

presence of architectural features are interpreted as evidence of sedentism during the 

Natufian.  However, Hardy-Smith and Edwards (2004) suggest that changes in artefact 

density suggest a difference in occupation intensity and therefore presence of architecture 

in both periods is not necessarily indicative of sedentism. 

 The process of observing mobility can be divided into three main types of measure, 

direct observation, direct proxy measure, and indirect proxy measure.  Here direct 

observations are defined as those described in biological sciences or anthropology where 

the movement of organisms can be directly observed as an active process.  Direct proxy 

measures are defined as observation of material remains of movement, such as Close’s 

(2000) refitting of artefacts across a landscape.  Indirect proxy measures are defined as 

observations of material remains that indicate the ability to move (or not), such as domestic 

architectural features.  These features may suggest the potential for a lack of societal 

movement, but exactly how such features were used in terms of movement may vary 

considerably (e.g. Edwards 1989; Hardy-Smith and Edwards 2004).  Studies focusing on 

actual movement, advocated by Close (2000) and based on direct proxy measures from the 

archaeological record, might be better referred to as ‘movement’, rather than mobility.  

Here the suggested definition of ‘movement’ follows that used in movement ecology, ‘a 

change in the spatial location of the whole individual over time’ (Nathan et al. 

2008:19053).   

 Describing mobility (conceptual) can be limiting because often all that can be 

concluded is that people had the potential to move (or not).  Conceptual mobility often 

becomes inextricably tied to economic practice, for instance high mobility with pastoralism 

(Close 1996; Marshall and Hildebrand 2002) or environment.  However, economy and 
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mobility or ecology and mobility are not necessarily synonymous in ethnographic 

examples (e.g. Barnard and Wendrich 2008; Edwards 1989), and they may not have been 

so in the past.  Because of this, it is crucial to also document physical evidence of 

movement in the archaeological record by direct proxy measures. 

 If evidence of human movement is established independently of other variables, 

models of conceptual mobility that may incorporate considerations of ecology or economy 

can be tested.  These models may further be informed by ethnographic evidence to 

describe mobility, particularly to help develop an understanding of possible short-term 

processes which may not be visible in the archaeological record.   

 

3.2.3 Variability in Human Movement 
In archaeology, artefacts or archaeological features believed to indicate mobility or 

sedentism are sometimes used to create arbitrary thresholds between these two states based 

on past socio-economic groupings (e.g. Bar-Yosef and Belfer-Cohen 1991). It is necessary 

to separate documenting movement from documenting economic strategy and develop 

explicit and independent methods for each.  These observations and quantifications can 

then be compared and commonalities in human-environment interaction, movement, social 

structure, and economy be discussed.  This may result in  broad categories such as 

‘pastoralist’, ‘nomads’, ‘semi-nomads’, which may combine movement and economic 

strategy in some instances.  However variability may exist within such categories, or they 

may not be so clearly defined archaeologically.  

 A better conceptual model is provided by Smith (2001:14) who defines a 

‘conceptual landscape’ that allows for anticipated continuous variability.  Although the 

model is developed for food production it is appropriate here because it addresses a major 

theoretical difficulty in both studies of human movement and food production that is 

dichotomies between either/or states (i.e. mobility and sedentism, hunter-gathering and 

agriculture).  Within this framework mobility can be considered as a process rather than a 

single state.   

 The notion that assessment of mobility should be based on empirical evidence of 

movement provides a much more robust way to quantify mobility and compare its 

measurement temporally and spatially to other axes of variability.  Close’s (2000) 

approach envisions the identification of individual acts of mobility, but it is not always 
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possible to define these given the time-averaged nature of the archaeological record.  

Therefore measures of mobility applicable to a behavioural palimpsest are needed rather 

than to single events. 

 

3.3 Past Approaches to Measuring Mobility/Movement 
 

In Gordon Childe’s (1956) ‘Oasis Hypothesis’, severe drought in southwest Asia and 

North Africa forced people and animals into fertile oases that resulted in a symbiotic 

relationship between people, plants and animals evidenced in practices like herd 

management to maintain population (Childe 1956:78).  In addition, changing reliance on 

certain species (domesticates) and storage or preservation of plant yield for future seasons 

were also considered (Childe 1956:82).  Childe (1956:69) argues that the Neolithic 

Revolution would likely result in population increase, although this was not cited as causal.  

He argued that ‘cultivation breaks down the limits thus imposed’ by the natural carrying 

capacity of the environment, allowing for subsequent population increase. 

 According to Childe’s hypothesis, people shifted from climatically unhindered 

mobility, to a situation where they were restricted to an ‘oasis’ due to climatic deterioration.  

This contributed to the establishment of a connection between sedentism, the 

domestication of plants and animals, and the ‘Neolithic’ as a cultural entity.  As Childe 

stated, the development of agriculture created a situation whereby people could extend the 

carrying capacity of the immediate environment and would not necessarily need to move to 

a different area.  However, Childe (1956:71) warned against equating sedentism with 

agriculture.  While it may have been assumed that if people had attained a certain level of 

social, economic or technological complexity, they might no longer be mobile, this was not 

empirical proof of sedentism. 

 Instead, Neolithic sedentism became part of a general Neolithic package that was 

thought to have spread though the Near East and into Europe.  As Marshall (2006:154) 

points out, the presence of a Neolithic package (including agriculture, sedentism, pottery 

and social complexity), within the Near East or elsewhere was never illustrated with 

archaeological evidence, and the ‘identification of one trait led to the presumption that 

others would also be present, or would soon emerge, generating a circular argument bound 

to ensure the simultaneous appearance of all four traits.’ 
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Sedentism was assumed where certain archaeological features were present 

particularly domestic and monumental architecture but also artefact diversity and size 

and/or permanency of features such as burials, and storage units (e.g. Bar-Yosef and 

Belfer-Cohen 1991; Belfer-Cohen 1991 cf. Henry 1995:329; Lieberman 1993). As Bar-

Yosef and Belfer-Cohen (1991:187) comment, these are not ‘unambiguous markers of 

sedentary communities’.  Other features thought to indicate changes in social structure 

were linked to decreases in mobility, for example burials.  In practice, sedentism was often 

identified by comparing archaeological data from preceding periods in order to identify 

changes from mobile to sedentary (e.g. Hardy-Smith and Edwards 2004; see also Munro 

2004). 

 The presence of some of these criteria for sedentism during periods prior to the 

Neolithic led to the assumption there was an increase in sedentism during the Natufian 

(Bar-Yosef 1998a; Belfer-Cohen and Bar-Yosef 2000).  Comparison was made to the 

preceding Epipalaeolithic periods and to later Neolithic periods requiring the 

implementation of arbitrary divisions.   

 The occurrence of architecture in the early Natufian is viewed as the most concrete 

evidence for sedentism preceding the Neolithic.  The construction of permanent features is 

discussed as indicative of developing social complexity and spatial demarcation and 

control (Bar-Yosef 1998a; Watkins 2004).  The act of building and the longevity of the 

features are viewed as an indication of time investment in a particular location and a desire 

to remain there.  Archaeological evidence suggests architecture is present at some locations 

in the Levant well before the Neolithic (e.g. Bar-Yosef and Belfer-Cohen 1989; Nadel and 

Werker 1999; Valla 1995).   

 Edwards (1989) examined the use of architecture during the Natufian period and 

compared this with the later Neolithic. Results suggested that people did not permanently 

occupy houses during the Natufian.  During later periods or in different places architecture 

may well form part of the suite of archaeological features of less mobile groups, but other 

methods must be sought to quantify mobility than architectural presence or absence.  

Despite this, the use of architecture as a marker of sedentism is common. 

 Specific artefact types are also used as measures of sedentism or reduced 

movement.  Functional aspects of the artefact or feature suggesting sedentism are based on 

social or economic contexts.  For example, the presence of sickle blades or granaries 
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indicates harvesting and storage of grasses which is associated with domestication of 

cereals.  Sedentism is often associated with cereal domestication and cultivation.  Wright 

(1994) suggests more sophisticated proxy measures of changes in mobility between the 

early and later Epipalaeolithic, and the Natufian and Neolithic, using ground stone tool 

assemblages.  The use of grinding tools and the transition from pounding to grinding 

technology between the periods is seen as reflective of a desire to maximize nutritional 

returns from wild seeds in response to resource pressure from reduced mobility (Wright 

1994:254). Employing optimal foraging theory, Wright (1994) suggests that technological 

change reflects changes in mobility and resulting population pressure.  In the Egyptian 

Nile Valley, Delta and Fayum, similar approaches to mobility/sedentism are commonly 

applied.  Because southwest Asian domesticates moved into North Africa, the diffusion of 

a package was assumed, whereby people also received sedentism along with domesticated 

plants and animals.  Singular traits associated with the Near East, such as agriculture and 

pottery were assumed to be indicative of a broader socio-economic change including 

sedentism discussed in Chapter 2 (Braidwood 1958; Caton-Thompson and Gardner 1934).  

Consequently occupation remains were referred to as ‘villages’ without any empirical 

evidence of year-round occupation implied by the term (Wengrow 2006).  As noted above, 

the lack of architectural features has led many scholars to assume that people in the Fayum, 

for instance, were mobile.  Evidence of early Holocene occupation of the Sahara including 

domesticated cattle led to a reassessment of the evidence for sedentism in the Nile Valley.  

Given the dependence on wild foods in addition to cattle pastoralism in the Sahara, the role 

of wild food in the Nile Valley was also acknowledged and the possibility of mobility 

supported by certain traits.  These traits included the presence of wild plant and animal 

species, lack of architectural features and seasonality (discussed below). 

  Early to mid-Holocene occupation of the eastern Sahara is usually characterised as 

one that is highly mobile and based on mixed hunter-gathering and pastoralism.  A number 

of proxies are employed to establish mobility in the eastern Sahara.  These include 

climate/environment, subsistence, typology, technological organization and refitting stone 

artefacts (Close 2000; Marshall and Hildebrand 2002; McDonald 1998; McDonald 2009; 

Wendorf and Schild 1998; Wendorf and Schild 2006).  Marshall and Hildebrand (2002) 

suggest this high mobility is in response to variable environmental conditions dependent on 

intermittent rainfall.  The geography of Nabta Playa, for instance, meant that the area was 

only inhabitable during periods of sufficient rainfall to fill the playa lake.  The radiocarbon 
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chronology of the occupation of Nabta Playa (Wendorf and Schild 2001) suggests that 

apart from  the early Holocene, occupation was intermittent, likely related to the 

availability of water. In areas where permanent water was not available, frequent 

movement is generally assumed for the eastern Sahara, however, during the early Holocene, 

archaeological evidence suggests instances where populations were more sedentary (e.g. 

McDonald 1991; McDonald 2009; Wendorf and Schild 2002; Wendorf and Schild 2006). 

While some instances of sedentism may be associated with the permanent water sources, 

such locations are also interpreted to show mobility.  Within these models the exact nature 

of movement is unclear, whether it includes regional movement or larger geographical 

transhumance, and some studies have sought to quantify this (e.g. Close 1996, 2000; 

Kindermann 2000). 

 Current evidence for mobility in the Egyptian eastern Sahara suggests regional and 

temporal variability, which is probable, although less well supported for the Nile Valley 

and Delta.  Typological similarities in artefacts, evidence of climatic change, occupation 

intensity based on radiocarbon determinations, and a model of migration or population 

movement, are all used to suggest a relationship between the eastern Sahara and Nile 

Valley (e.g. Kindermann 2000; Kuper and Kröpelin 2006; Nelson 2002). The Fayum is of 

particular interest to archaeologists examining the development of the Neolithic in the 

Egyptian Nile Valley as it is considered to be geographically linked both to the Nile Valley 

and the eastern Sahara.  It contains early evidence for southwest Asian domesticated plant 

and animal species, but artefacts that have typological similarities with the eastern Sahara, 

suggesting a different ‘Neolithic’ development.  Mid-Holocene occupation of the Fayum is 

currently considered to be characterised by mixed sedentism and mobility owing to the 

continued exploitation of wild resources, but also the use of southwest Asian domesticates, 

closely associated with sedentism (Midant-Reynes 2000; Shirai 2010; Wenke 2009). 

 

3.3.2 Critique  
In southwest Asia, numerous instances where domesticated plants and animals, houses and 

dense accumulations of architectural features are found together archaeologically have led 

to the connection between Neolithic societies and sedentism.  The connection with the 

socio-economic change and reduction in mobility may be applicable and is well supported 

with archaeological data in southwest Asia.  However, a range of data suggests that the 
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presence of architecture may not be related to lack of movement or sedentism during all 

periods (e.g. Boyd 2006; Hardy-Smith and Edwards 2004), and once sedentary people do 

not necessarily remain so (e.g. Berelov 2004). 

 Architecture is a complex proxy for mobility, because there are difficulties in 

associating ‘permanence of human residents’ with the ‘permanence of structures’.  

Edwards (1989:22) cites numerous ethnographic examples of mobile populations 

constructing ‘permanent’ architecture, and sedentary populations continuing to dwell in 

ephemeral structures such as tents.  Archaeological examples in southwest Asia also attest 

to this complexity (e.g. Boyd 2006; Edwards 1989).   

 Although much discussion of mobility in the eastern Sahara is based on 

environmental models, quantitative measures of mobility confirm movement in particular 

locations (e.g. Bir Safsaf, Close 2000 discussed below), although the application of such 

methods is not widespread so it is difficult to assess regional variability.  This variability is 

expected as data presented by McDonald (2009 discussed in Chapter 2; also Wendorf and 

Schild 2002, 2006) suggests that a uniform Saharan mobile, pastoral adaptation may not 

have existed in all parts of the eastern Sahara continuously, perhaps due to local 

environmental and socio-economic factors.  How, why and to what degree this variability 

exists is of interest to archaeologists, but movement must be first quantified and assessed 

comparatively.   

 

3.3.3 Raw material 
Flaked stone artefacts are frequently used by archaeologist to document past human 

mobility. Methods of artefact analysis include examination of raw material (distance to 

source) and procurement strategies, functional analyses to describe particular types of 

socio-economic groups, artefact manufacture, reduction and discard to understand 

occupation intensity, and patterns of discard to document movement.  Stone artefacts are 

portable objects and therefore provide good indications of mobility.  Furthermore they are 

durable making them appropriate for study in conditions where deposits are particularly 

old, or have been exposed. Archaeologists have examined the effects of raw material on 

the manufacture of stone artefacts, including the technological strategies employed and the 

shape and size of the artefacts (Andrefsky 1994; Ashton and White 2003; Bamforth 1986; 

Clark 1980a; Clegg 1977; Dibble 1985, 1995; Gero 1989; Holdaway et al. 1996; Jeske 
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1989; Jones 1979; Torrence 1989).  Raw material procurement has played an equally 

important role in determining the access to raw material sources, degree of mobility and 

differential use (Cahen and Van Noten 1971; Dibble 1995; Gramly 1980; Kuhn 1991; 

Lurie 1989; Torrence 1989).  Some analyses have examined the access to, and use of, raw 

material to gauge the extent of movement across landscapes.  It is assumed that highly 

mobile populations will have more regular access to sources further away, whereas 

sedentism may result in greater use of local resources (Close 1996:550; Lurie 1989:51).  If 

rarely accessed sources are preferred, their treatment in terms of utilization may be 

different to that of locally obtained sources, resulting in a certain degree of assemblage 

variability.  Distance to source and the transportation of raw material indicates human 

movement.  However, this correlation is complicated by the fact that the frequency of this 

movement and its repetition in the past is very difficult to gauge.  However many instances 

may occur where raw material is not locally available but inhabitants are sedentary once 

material has been transported.  In addition it can be difficult to recognize exchange of raw 

material in the archaeological record as distinct from direct procurement (Close 2000:51). 

 Close (1996) examines how the procurement of different types of raw material and 

its use in the eastern Sahara may reflect the degree of mobility.  Mobility relates to the 

degree to which people anticipated a particular activity and how quickly they might require 

the artefacts.  The results of artefact analysis at Safsaf suggested a lack of ‘highly specific 

or very carefully made tools’, which Close (1996:550) suggests provided flexibility, while 

still enabling the exploitation of resources, such as wild grasses.  Anticipation and 

serviceability, in addition to portability may be the result of external factors (e.g. 

environment), but are manifest in stone artefact assemblages, particularly in the movement 

of artefact types (Kuhn 1994; Holdaway and Douglass 2012 discussed below). 

 

3.3.4 Stone artefact function and mobility, curation, occupation intensity and mobility 
The functional analysis of artefacts is sometimes used to identify mobility and sedentism 

(Wenke et al. 1988).  For example, Wenke aimed to identify the function of the ‘sites’ on 

the southwest shore of Lake Qarun based on the range of functionally different sites 

exploiting different resources.  Wenke et al. (1998) concluded that the inhabitants during 

the Neolithic were mobile because resources were distributed around the lake edge, in 

addition to away from the lake.  Such studies of artefacts may suggest the use of the 
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artefact at the end of its use-life, function (e.g. Bar-Yosef and Belfer-Cohen 1989:456; 

Kuijt and Goring-Morris 2002; Wenke et al. 1988; cf. Binford 1982; Schiffer 1972) and 

may indicate occupation duration (e.g. Shott 1989).  As the archaeological record is one of 

discard and not of past use of place, the position of an artefact in an archaeological context 

does not necessarily correlate to place of use in the systemic context (e.g. Binford 1982:17; 

Schiffer 1972:62).  Functional analyses therefore do not explain directly why the artefact is 

found in this deposit or its relationship to other artefacts associated with it.  Instead the 

examination of stone tools within the total stone artefact assemblage context is needed to 

explain how and why stone tools are discarded.   

 Binford’s study of ‘mobility’ amongst hunter-gatherers used ethnographic data to 

understand ‘patterns of mobility’ and their relationship to the archaeological record (e.g. 

Binford 1978, 1980, 1982).  Binford suggested that there is no necessary direct link 

between past human activity and the formation of archaeological assemblages (Binford 

1982:16).  Based on ethnographic observation, Binford’s (1978:336) data suggested that 

observed archaeological assemblage variability might relate more to the artefact use-life or 

the duration of occupation than any specific activity.   

 Curation has also been used in considering settlement patterns and occupation 

intensity (e.g. McBryde 1977; Pettitt 2003; Shott 1996, 2003).  Based on ethnographic 

observation, Binford (1979) distinguished between tools manufactured immediately in 

response to a specific task (expedient technology) and those tools manufactured and 

maintained in anticipation of future needs (curated technology).  This distinction accounted 

for some of the variability perceived in assemblages.  Binford (1979:263) also commented 

that curated tools were likely to be discarded at the residential camp as they were checked 

and maintained before specialty trips were undertaken.   

 Highly curated technologies were interpreted as indicative of highly mobile 

populations, and in some instances many parts of the assemblage became more expedient 

with sedentism (Parry and Kelly 1987).  Such curated technologies typically consist of 

smaller, lighter tools that are more suitable for transportation (Ebert 1979:68).  Odell 

(1996:57) defined curation as the act of favouring specific tools over others and 

transporting them to different locations, in addition to the production of tools, possibly for 

multiple uses, in advance.  He also suggested that although maintenance of tools can be 

considered curation, it may be a response to raw material shortage (Odell 1996:59).  Using 
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such concepts, Henry (1995:195) argued for a longer occupation span at the site of Tor 

Faraj as a response to change in environmental conditions.  The evidence for occupation 

intensity is based on the longer sequences of reduction, bulk procurement of raw material, 

more retouched tools and heavier artefacts.  He also suggested that there is less curation 

and lower efficiency of edge production (Henry 1995:189).  

 The degree of mobility can affect raw material access and subsequent technological 

responses.  As suggested above, more mobile populations could have extensive access to 

preferred raw material, and that such access could potentially be restricted with increasing 

sedentism.  Lurie (1989:51) suggested that sedentism would therefore lead to increased 

tool complexity and typological standardization as raw material was optimized. 

In comparing core/biface ratios, Bamforth and Becker (2000:274) noted that, based 

on previous research, it is generally assumed that mobile populations will deposit fewer 

cores in relation to more sedentary populations and so the degree of sedentism could be 

quantified based on such ratios.  The use-life of the artefact and the occupation span are 

variables that will affect the probability that an artefact will be discarded at a site, and 

therefore site duration could increase, affecting the core/biface ratio without any 

technological change (Bamforth and Becker 2000:283). 

 In explaining assemblage variability, Kuhn (1990) cites raw material availability as 

being important in measuring the intensity of material use (tool retouch and/or core 

reduction).  Like Close, he suggests that distance to source is not necessarily a limiting 

factor in raw material use; rather it is the ‘frequency and duration of residential moves’ that 

will affect assemblage composition.  Kuhn (1990:98) suggested that low intensity of 

retouch at an intensively occupied site is indicative of ‘logistical’ mobility or seasonal 

occupation.  This is congruent with Shott’s (1989) notion of artefact use-life and discard.  

Artefacts with longer use-life (i.e. more retouch in stone artefacts) will appear more 

frequently in the archaeological record the longer people spend in a particular location.  

 Using data from Üçağizli, Turkey, Kuhn (2004) suggests that differential use of 

raw material types (raw material economy) may indicate changes in frequency and distance, 

rather than simply viewing distance to source as indicative of movement.  These changes 

in mobility are inferred from what Kuhn (2004:432) suggests are changes in occupation 

intensity and duration of a location.  However, concepts such as provisioning of place may 

not necessarily be indicative of human movement, and studies that incorporate both (e.g. 
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Close 1996) may provide a better understanding of this relationship.  Kuhn (2004) suggests 

three provisioning strategies - provisioning places, provisioning people and provisioning 

activities that should affect the use-life of artefacts and therefore the composition of stone 

artefact assemblages.  Combined with measures of actual movement, understanding 

provisioning of place or people may contextualize observations on human movement, 

particularly when compared with environment and/or subsistence strategies. 

 Kuhn suggests that transport of artefacts/raw material can be addressed by 

employing principles of optimization, although not necessarily by simply suggesting 

people reuse tools made from exotic raw materials more intensively.  Kuhn (2004) assumes 

that raw material brought from greater distances will be transported in forms that maximize 

cutting edge to weight ratio, so if people are mobile they are more likely to carry tool 

blanks or tools.  However, it is also likely that people were concerned about utility (usable 

cutting edge) and flexibility (range of activities) in artefact forms, or the ability to produce 

a usable cutting edge quickly (Close 1996).  Results in Kuhn’s study suggest that the cost 

of obtaining a particular raw material did not determine when the tool was discarded (Kuhn 

2004:443).  For instance, Kuhn (2004:444) notes that scraper reduction does not vary 

according to raw material source, and there is generally no difference in the tool reduction 

of different raw materials according to distance.  Differences in flake to core ratios may be 

indicative of different provisioning strategies employed, the results of which have formed a 

palimpsest.   

 Holdaway and Douglass (2012) discuss the concept of artefact curation with regard 

to Australian stone artefact assemblages.  Results from archaeological studies in western 

New South Wales suggest that people transported flakes even in raw material rich 

environments.  Using ethnographic accounts of stone artefact use, they suggest that flake 

blanks were desired for transport, not only the formal tools types usually associated with 

curation.  This study critiques the use of finished tool types as sole indicators of movement 

or mobility, but suggests other elements of stone artefact assemblages may provide 

indications of movement. 

 Close (2000) suggests a method of refitting stone artefacts from Bir Safsaf in Egypt 

to quantify mobility.  The assemblage is taken from an approximately 15km sq area, all 

from a surface context.  The ability to refit artefacts over this landscape indicates what 

Close considers to be hard evidence of movement, or movement of an artefact from A to B.  
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Artefact movement is then used as a proxy for human movement.  This method provides 

strong evidence for human movement although is limited by the ability to refit stone 

artefacts.  Refits are indicated, but not artefacts that could not be refitted.  Taphonomic 

conditions were also unique with stone artefacts visible on the surface and likely 

undisturbed, so a high number of refits were possible. 

 

3.4 Alternative frameworks and archaeological datasets for analyzing 
movement and mobility 

 

In instances where traditional archaeological markers for both mobility and sedentism are 

present archaeologists are confronted with the problem of how to interpret combinations of 

features and/or artefacts.  Markers could be considered cumulative, and an arbitrary 

threshold created that must be crossed before archaeological remains or assemblages are 

considered to represent mobility or sedentism.  This is problematic, however, because like 

agriculture and hunter-gathering, sedentism and mobility are not either/or states (Smith 

2001).   

 Artefacts or features exist or function in certain social or economic contexts and are 

contextually dependent, and therefore their behavioural significance as it relates to 

mobility or sedentism may vary.  Slight variations in context may produce unique 

‘meanings’ of artefacts or features that archaeologists are unlikely to be able to access.  

The changing meaning of architectural features in the Natufian is an example of this 

(discussed above Boyd 2006; Hardy-Smith and Edwards 2004).  Methods that are based on 

predefined definitions or levels of significance are not appropriate for the archaeological 

study of mobility.  Hodder (1996:10) critiques linking the traditional positivist approaches 

to social and cognitive archaeology (from which such interpretations are ultimately derived) 

as they assume ‘that the social and symbolic meanings are objectively (universally, 

deterministically) linked to other observable variables in the system.  This is logically 

contradicted by the arbitrary nature of the sign and the creativity of intentionality.’   

 Here Hodder refers to the importance of spatially and temporally specific social 

context (e.g. ‘the arbitrary nature of the sign’).  To a certain degree archaeologists have 

attempted to use ethnoarchaeology to overcome this, but holding variables such as social 

context or ‘meaning’ constant is not possible with archaeological data without applying 
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cultural uniformitarian principles.  As a consequence studies have largely failed to 

acknowledge the variability that is obvious in the ethnographic record, and can be expected 

of past human behaviour.   

 

3.4.1 Alternative frameworks for study of mobility in Neolithic Egypt 
Diachronic comparison in a single location is cited by Kelly (1992) as permitting an 

assessment of mobility as a change through time.  Provided the variables are quantifiable 

and not simply qualitative this could be possible.  Culture historical approaches often rely 

on diachronic comparisons to illustrate change in a particular variable.  The theoretical 

difficulty with this approach when qualitative measures are used, it that it must be assumed 

that a particular artefact class or feature is indicative of mobility.  While a research design 

of this nature may be scientifically sound, the successful application is very much 

dependent on the variables selected for analysis, the attributes of those variables measured 

and the nature of the measurements themselves (discussed further below).  In this respect it 

is more productive to use a methodology that focuses on appropriate direct measures of 

movement. 

 Current understanding of human-environment interaction suggests that 

environment (climate and ecology) and economy will relate to movement although not in a 

strictly causal and predictive manner.  For example, some studies correlate occupation of 

North Africa with a number of key climatic shifts during the early to mid Holocene (Kuper 

and Kröpelin 2006; Wendorf and Schild 1998; Phillipps, Holdaway et al. 2011).  

Furthermore, archaeological records of occupation at particular locations in Egypt suggest 

that economic practices were closely tied to movement as part of an adaptive strategy 

(Kindermann et al. 2006; Marshall and Hildebrand 2002; McDonald 2009).  Exactly how 

this plays out over time will be variable due to differences in environmental, economic and 

social contexts.  Therefore it is useful to observe and measure past human movement 

independent of any assumptions about socio-economy and mobility. 

 Distance to raw material source has been used as an indication of mobility as 

discussed above.  While this may document actual movement, it may only reflect a single 

event and given the temporality reflected in the archaeological record, and analysis of 

mobility is better supplemented with additional data.  It is often assumed that more 

elaborate tool forms created on different raw material types were highly curated and 



75 
 

perhaps brought from great distances.  However, the selection of a different raw material 

may relate to technological aspects of the tool or size of raw material (e.g. Ashton and 

White 2003).  Composition of assemblages (presence of ‘by-products’) may equally be 

used to determine whether or not raw material is local or exotic.  Furthermore, in the case 

of frequent movement, because artefacts are transported with moving people, the potential 

cost in time taken to obtain raw material is not directly related to the distance of a source 

(Kuhn 2004:445).  Therefore distance to source and optimization may not always be 

appropriate measures of ‘mobility’.  Kuhn (2004:446) states ‘distance to source is a poor 

predictor of human behaviour, even when people are responding to mainly economic 

constraints’. 

 Because of these issues, Close’s (2000) method of refitting stone artefacts is useful 

in that multiple instances of movement of artefacts can be documented, enabling 

archaeologists to make meaningful statements about past human movement, economy, 

social structure and environment.  However, as Kuhn (2004:445) points out, ‘individuals or 

classes of individual within residential groups may have dealt with lithic raw materials in 

different ways according to activity regimes, mobility, and time constraints.  Such fine-

grained intra-assemblage variability is difficult to sort out given the constraints on this 

analysis.’   

 

3.4.2 Human Movement Ecology 
A number of recent studies focus on the kind of movement that can be measured in the 

archaeological record and can be used to form a different concept of mobility in the past 

(Close 2000; Douglass et al. 2008; Holdaway and Douglass 2012).  Movement ecology in 

biology provides a useful starting point to develop a paradigm for human movement 

ecology.  Movement ecology of organisms is used by biologists in the study of the 

movement of animals to develop a unifying paradigm for the study of organismal 

movement (Nathan et al. 2008).  One of the primary concerns of movement ecology is the 

nature of the movement telemetry from organisms.  Biological sciences often have the 

advantage of direct observation of movement in progress, but it is useful to examine the 

kinds of limitations of these data, even when this type of direct observation is possible.  

While not inclusive of human movement, if modified, this paradigm has the potential to 
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provide a more useful framework for the study of archaeological mobility because it is 

concerned with actual movement, not just the ability to move. 

 Nathan et al. (2008) suggest a conceptual framework that includes four basic 

components of movement; 1) the internal state (why move?), 2) motion (how to move?), 3) 

navigation capacities of individuals (when and where to move?) and 4) external factors 

affecting movement.  They state,  

‘Movement research... adheres to an idiosyncratic classification of different modes 
that conflate pattern and cause and effect...Terms such as dispersal, wandering, 
ranging, and nomadism have been used to describe apparently distinct movement 
modes.  This idiosyncratic classification is exacerbated by separation of movement 
studies for different taxonomic groups, geographical regions, and research 
approaches into nonoverlapping literatures...More worrisome is that we still lack a 
general framework for studying why, how, where, and when organisms move.’ 
(Nathan, Getz, et al. 2008:19052) 

 They divide up movement into temporal groupings, movement steps, movement 

phases, and life-time tracks (Figure 3.1).  In archaeology, with Close’s (2000) method, it is 

tempting to think of the movement information derived from refitting as representing 

‘movement steps’ and while this may well be the case in some instances, what it represents 

theoretically is actually the lifetime track of the artefact (Figure 3.2). 
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Figure 3.1. Nathan et al. (2008 Figure 1) depiction of spatiotemporal scale of 
the movement of organisms  

 

 

Figure 3.2. Close’s (2000:61 Figure 5) ‘hard evidence’ of movement at Bir 
Safsaf  
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Direct archaeological proxy measures include archaeological remains that indicate 

movement between discrete points in space (e.g. Close 2000; Douglass 2010; Douglass, 

Holdaway, et al. 2008) but with temporal scales typically variable, these present additional 

difficulties.  Stone artefacts are useful since they are durable and the nature of their 

manufacture in the past creates a scenario where completeness of the products of their 

creation can be observed and assessed.  As noted above the end of the life history of an 

artefact is manifest in the archaeological record as objects are discarded.  Close (2000) 

uses refit analysis to ‘map’ movement of artefacts, but it is also possible to utilize other 

methods in a similar way (discussed further below). 

 If movement ecology can be considered an appropriate conceptual paradigm for 

using stone artefacts as a proxy for human movement then how this could work must be 

clearly defined.  Close’s (2000) method applied at Bir Safsaf suggests life-time tracks of 

artefacts, which may, in some instances, represent human movement steps.  This cannot be 

known, so at best, life-time tracks of artefacts can be defined.  According to Close (2000), 

‘birth’ is the location where an artefact (e.g. flake) is separated from another (e.g. core), 

this is followed by the discard of one artefact (e.g. core), or ‘death’ and the movement of 

the other (e.g. flake), or ‘life-time track’.  However, instances like Bir Safsaf where such a 

direct application of artefact birth and death can be applied are rare; because of the 

temporal resolution of the archaeological record, only cumulative lifetime tracks can be 

considered  

 Nathan et al. (2008) emphasize the importance of being able to indentify individual 

movement phases and paths in order to understand the life-history of an organism.  

However as noted above these data are simply not available to the archaeologist as the 

temporal resolution is much coarser than the telemetry from living organisms.  The ability 

to identify such discrete phases is dependent on the temporal resolution of data (Nathan et 

al. 2008:19053).  Sampling frequency must reflect movement event frequency, or at least 

account for it as must interpretative frequency (temporal resolution).  This is a common 

problem in archaeology where the interpretative scale or temporal resolution is far finer 

than that reflected in the archaeological record.  Nathan et al (2008:19053) note that, ‘the 

ability to assess processes operating at multiple spatiotemporal scales determines the 

composition of movement phases and their frequency in an individual’s lifetime track.’   
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 Archaeology can contribute to understanding how data can be used to understand 

the ‘composition’ of such movement phases or accumulations of multiple movement 

phases in the absence of high resolution telemetry.  Where archival information is 

necessary, developments around time-perspectivism in archaeology may be used to help 

understand these processes over the long term (Bailey 2007; Holdaway and Wandsnider 

2008).  Because of the unique nature of empirical data in archaeology, as a material record 

that is time-averaged in nature, archaeological considerations of movement ecology need 

to be modified to account for this record. 

 Documenting movement and comparing it to other variables such as environment 

or economy may allow inferences to be made about the conditions under which people 

could move and whether they did or not.  Regional variability in ecology is often thought 

to contribute to, but not necessarily limit, variability in both mobility and movement.  

Economy is closely linked to mobility in archaeology and Marshall (2006:155) suggests 

that rich wild resources may mimic agricultural intensification.  However as Marshall 

(2006:155) cautions, it should not be assumed that intensive use is simply a replacement 

for agriculture in a package that includes sedentism, population increase and social 

complexity.  Smith’s (2001) low-level food producing society landscape provides a useful 

conceptual template in which movement could be included, thereby alleviating any 

potential for packages or simplistic dichotomies to be formed.  For archaeologists therefore, 

it is interesting to compare human movement, or lack thereof, to such ecological and 

economic variables.  As in movement ecology, comparative studies may highlight when 

and perhaps why people make particular ‘movement choices’.  This can be seen as a 

realistic and productive goal for archaeological mobility studies. 

 

3.5 Methods for quantifying past human movement 
 

The study of human movement and mobility within different theoretical frameworks has 

suffered from a lack of clear definitions and acknowledgement of data limitations in 

archaeology.  The use of artefacts as the minimum unit of analysis provides a way to 

quantify patterns observed in the archaeological record relating to human movement.  The 

reduction of raw material through flaking is a process which can be understood and 

measured when other variables are controlled for.  Comparing different measures of stone 
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artefact manufacture and movement opens up the potential for different histories of place 

use to be identified.  Rather than simply placing sites somewhere along the continuum 

from mobile to sedentary, the application of these techniques and a search for patterns in 

the results opens the door to a more nuanced view of place use history where the 

possibility exists for identifying locations where different types of mobility have combined 

in unusual ways to produce a distinctive archaeological record (Holdaway et al. 2008; 

Holdaway and Wandsnider 2008).  The palimpsest nature of the archaeological record 

means it is essentially a cumulative movement of X individuals over Y time that left a 

material trace which survived to the present day.   

 Binford (1982) illustrates how place use histories reflect the functioning of a much 

wider landscape based system of human occupation/use.  Place use histories therefore are 

the product of a large number of variables (e.g. environmental, cultural) that combine to 

form the archaeological record.  If variables related to stone artefact production can be 

controlled (e.g. raw material availability, reduction and use) then relative differences 

between the past use of places can be identified.  Close (2000) uses a similar argument in 

her refit analyses.  However, in this research, measurements must be considered that are 

applicable to the long-term accumulations that constitute the archaeological record in the 

Fayum and other areas of occupation in Egypt.  

 Close is able to overcome some of the key problems with mobility studies by 

changing the research focus, the minimum unit of analysis, and the method of 

measurement.  Because she envisioned a ‘hard’ measure of mobility, no ethnographic 

analogy was required.  In principle this methodology is ideal, but logistically difficult as 

refitting is not always possible due to taphonomic circumstances, and may introduce a 

large amount of inter-observer variability.  Furthermore, this approach identifies individual 

acts of movement, but is less informative about how this plays out over time in a time-

averaged record.   

 Movement of stone artefacts from A to B may provide further information, but it is 

interesting to understand exactly what is being moved, and how this movement may relate 

to the other variables of environment, duration of occupation within a region, and socio-

economy, thereby forming a movement strategy. This can potentially provide much greater 

detail in the range and intensity of human movement in the past, beyond simply stating a 

potential to move or not move (mobility).  When measured, human movement can be 
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compared with other variables to understand the range of contexts within which people 

moved or did not, and to what degree: essentially ‘mobility’.  Combined with measures of 

actual movement, understanding provisioning of place or people may contextualize 

observations on mobility, particularly when compared with environmental variability 

and/or subsistence strategies. 

 An existing method which conceptually combines both Close (2000) and Kuhn 

(2004), can be used in a human movement ecology framework (following Nathan et al. 

2008).  Dibble et al.(2005) and Douglass et al. (2008) use a method that quantifies cortical 

surface and assesses surface area to determine whether all products of core reduction are 

present or if they were removed, or if artefacts were imported from elsewhere (discussed in 

Chapter 5).  This method is different to Close’s (2000) use of refit in that it quantifies what 

was moved into or removed from a particular location rather than individual acts of 

movement.  This takes account of the archaeological record as a palimpsest where 

individual acts of movement may not be discerned, but time-averaged movement is, 

defined as a measure of the redundancy of place use over the long-term.   

 A similar method can be applied to the study of movement in Egypt during the 

mid-Holocene.  Due to the preservation of the material record, most archaeological 

remains in the Fayum and other desert areas of Egypt are observed as surface scatters of 

stone artefacts, ceramic sherds and bone fragments.  Because of their relative durability, 

stone artefacts typically have a higher likelihood of preserving archaeologically than any 

other material.  As discussed below, preservation is important in terms of assessing the 

presence/absence as a proxy for mobility.   

 In instances where people moved in the past, ‘landscape’ is likely to be extensive.  

Given past use of landscape may go far beyond the spatial extent of observed material 

remains, the true landscape extent or movement ‘universe’ itself cannot be defined based 

on presence or absence of artefacts.  Some elements of the reduction process of stone 

artefacts for instance may be missing as people discarded artefacts at the different locations 

they occupied.  This thesis will examine how movement of artefacts, after initial 

movement of raw material and manufacture, can be quantified by looking at the 

‘completeness’ of products of reduction.  If all products of the reduction of a nodule of raw 

material are discarded in the same location, it suggests no movement has occurred.  If 

artefacts are missing, or artefacts have been added, then it suggests human movement, by 
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proxy.  This method will not identify human movement that has not been involved in the 

movement of stone artefacts.  This type of limitation is expected because past human 

movement can only be empirically demonstrated by the archaeological record, that is to 

say the discard of material remains.  The products of stone artefact reduction accumulate 

over time and quantifying this accumulation allows for a method more considerate of the 

palimpsest nature of the archaeological record.  Movement of artefacts over time can then 

be used as a proxy for human movement.  This understanding of human movement relates 

more to time-dependent process than discrete acts of movement described by Close (2000).   

 In documenting variability in movement between different locations within a region 

or between regions, assemblage composition and formation at particular locations is useful.  

The movement of artefacts may indicate how and why discard varies, as it relates to 

mobility.  Any patterns observed can be considered ‘net behaviours’, the observation of 

which cannot occur on an ethnographically driven time scale.  In practice this requires 

changing the goals of research, which requires a conceptual and paradigmatic shift, to 

consider the nature of questions that can realistically be asked of the archaeological record 

and answered within a theoretically sound scientific framework.   

 

3.6 Research Design 
 

3.6.1 Stone artefact analysis 
The goal of the research is to compare the relationship between different assemblages 

using stone artefact assemblage composition and artefact movement as a proxy for human 

movement.  Stone artefacts are used here for the study of human movement because they 

are portable objects, which likely moved during production, use, reuse and discard.  Stone 

artefacts from mid-Holocene contexts survive longer than other artefact types.  The 

analysis will examine what elements of the assemblage are present or absent, thereby 

providing ‘hard evidence’ of past human movement to varying degrees, rather than 

describing a mobility strategy based on other variables.  Movement can be observed and 

quantified using the cortex ratio and assemblage composition, independent of historical, 

environmental, social or economic context.  Comparisons between assemblages allows for 

differences to be observed and interpreted, forming a relative landscape conceptualization.   
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 The goal is to measure variability in human movement in Egypt during the 

Holocene using stone artefacts as a proxy.  This variability will be compared to 

environmental and economic context using indicators of palaeoclimate and environment, 

and subsistence resources.  The general aim is to examine adaptation to a range of 

environments responding to climatic shifts and localized environmental fluctuations, in 

addition to economic circumstances, particularly the use of domesticated plant and animal 

species.  Interpretations of the variability that may be observed will be considered in terms 

of environment and economy to situate the various locations within a low-level food 

producing landscape (Holdway et al. 2008; Smith 2001; Zeder 2008a).  Because the 

Egyptian examples are known to contain domesticated species that are Near Eastern in 

origin, the results will also be considered in the context of research surrounding 

Mediterranean basin dispersal (Zeder 2008a). 

 The original aim of the research was to situate the Fayum Neolithic on a relative 

scale within the Egyptian Neolithic using stone artefact analysis to measure intensity of 

occupation as a proxy for intensity of use of place.  This required the Fayum data to be 

compared with stone artefact data from an occupation that was sedentary and an 

occupation that was mobile.  Based on existing models, desert occupations were more 

mobile and those of the Delta were more sedentary during the Neolithic.  The Fayum, 

geographically situated between both, and given previously reconstructed settlement 

pattern, was expected to sit somewhere in the middle. 

 The assemblages considered in this research include Kom K and Kom W from the 

Fayum Depression, dated to c. 6,500 BP, Sais, which has been attributed to after 6,000 BP 

and contains artefact types similar to that of the Near East (Wilson and Gilbert 2002), and 

E75-8 from Nabta Playa, which is dated to around 8,000-6,000 BP (Wendorf and Schild 

1998:107) (Table 4.1).   

 The method employed in this study will examine the complete stone artefact 

assemblage, including cores, flakes and tools (e.g. Riel-Salvatore and Barton 2004).  The 

specific hypothesis is contingent on three underlying physical properties of stone artefact 

manufacture; 1) that when a nodule of raw material is reduced it loses both surface and 

volume, 2) if people move (are mobile) they may take either nodules or elements of 

reduction (flakes, cores or tools) with them, and therefore illustrating this within an 
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assemblage is a proxy for human movement, and 3) this will reflect one or more variables, 

such as raw material abundance/accessibility, environment, economy, social context.   

 Within the stone artefact analysis, two key indices of stone artefact variability will 

be examined; reduction of raw material (flaking strategy) and the presence/absence of 

elements of reduction (discard of artefacts).  The reduction of cores to produce flakes and 

tools, and their subsequent discard within the occupation area, or their removal to another 

site of occupation, is directly related to the movement of people.  Measurement of these 

different indices relating to reduction intensity (reduction of cores to produce flakes, the 

reduction of flakes to produce tools and the subsequent discard of flakes, cores and tools) 

may vary between occupations.  These indices suggest differences in place use histories 

that can be related to human movement.  Because the physical properties of stone artefacts 

stated above are not contextually dependent they therefore allow assemblages of different 

environments and suspected socio-economic contexts to be compared. 

 Comparisons between assemblages can be made to contextualized evidence of 

movement in stone artefact assemblages.  Because emphasis is placed on the role of 

environment and economy, it is useful to examine assemblages where these are known to 

be different.  In this comparative model it is expected that predictability and productivity 

of resources will directly affect human movement.  In regions with less productive and 

predictable resources, greater movement is expected and in regions with more predictable 

and productive resources less movement is expected.   

 Mobility studies in archaeology can be considered to fall into two basic categories; 

those which identify potential to move amongst people in the past, and those which 

document that movement archaeologically.  Because potential to move can be difficult to 

identify and test, particularly when present analogues are not available, this thesis presents 

a method for documenting actual movement.  The following presents a number of 

assemblages in Egypt to which this method will be applied with the intention of 

documenting human movement during the mid-Holocene. 
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CHAPTER 4 

DATA SET AND OBSERVATIONS 
 

4.1 Overview of Datasets 
 

Stone artefact assemblages from three regions were analysed (Table 4.1, Figure 4.1).  The 

Fayum (1) consists of two spatially discrete assemblages, Kom K and Kom W.  Stone 

artefact assemblage from Nabta Playa (2) consists of a single location, E-75-5. Due to the 

depth of deposit and known chronology, it is likely to represent accumulation over a 

considerably longer period of time than the Fayum assemblages.  The stone artefact 

assemblage from Sais (Sais) (3) consists of a single location and specific stratigraphic layer 

with a well established age. 

 

Location Sample Approximate 
Age BP Techno-typological designation 

Sais Trench 3, 8 7000-6300  Early (Sais I) and Middle-Late 
(Sais II) Neolithic 

Fayum 
Kom K, Kom W 

6500-6000 Fayum Neolithic/Lower Egyptian 
Neolithic 

Nabta Playa E-75-8 8000-6000  El Ghanam (Middle Neolithic) and 
El Baqar (Late Neolithic) 

 

Table 4.1. Summary of approximate ages and techno-typological chronology of 
the three samples analyzed.  Fayum and Nabta Playa ages based on 
radiocarbon chronology (presented below), and Sais based on estimate (Wilson 
2006). 
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 Figure 4.1. Locations of stone artefact assemblages analyzed 

 

4.2 Fayum  
 

4.2.1 Raw Material in the Fayum  
The locations of raw material sources used for stone artefact manufacture are not well 

understood for the Fayum.  Despite this, some studies have highlighted patterns of change 

in raw material use (Cagle 1995; Wenke et al. 1988).  In the southwestern Fayum, people 
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initially used water-rolled flint pebbles for the manufacture of stone artefacts, but later 

used chert from nearby limestone formations.  Cagle examined the raw material sources of 

the stone artefacts, including the Gebel Qatrani flint outcrops above Qasr el-Sagha (Cagle 

1995:4).  However, these could not be relocated during survey in 2005.  Flint of a size 

comparable to that found in the Fayum is found closer to the Nile Valley and Umm es-

Sawan, at the northern extent of the Fayum Depression (Table 4.2).  The Plio-Pleistocene 

escarpment between the Nile Valley and the Fayum is a likely source, on the eastern and 

north-eastern ridge of the depression separating the depression from the main Nile channel 

(Shirai 2010).  This ridge contains Pliocene gravels (Sandford and Arkel 1929; Said 1962), 

providing cortical flint nodules (Figure 4.2).   

  

 

Figure 4.2. Geology of the Fayum showing Pliocene deposits, likely sources
 of flint raw material nodules (Said 1993, Figure 15)  
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The artefact assemblage of the Fayum Neolithic was originally connected with that 

of Merimde Beni Salama.  Sickle blades were thought to show influence from southwest 

Asia and some projectile types were thought to show connections to those found in other 

North African sites (Butzer 1976; Caton-Thompson 1934; McBurney 1960).  Heavy 

emphasis was placed on tool types, in particular bifacial tools that Caton-Thompson and 

Gardner (1934) considered to comprise 40% of the tool assemblage, including ground, 

chipped and polished stone axes.  A sample from the site of Kom W was later analysed and 

the sample suggested that finished tools constitute only 5% of the stone artefact 

assemblage (Kozlowski and Ginter 1989:171).  Assemblages are now known generally to 

contain a flake-based technology including notches, denticulate and scraper type tools, in 

addition to bifacial sickle blades, knives and concave-based projectile points (Kozlowski 

and Ginter 1989; Wenke et al. 1988:36). 

 

4.2.2 Previous research at Kom K and Kom W 
Kom K and Kom W were locations identified by Caton-Thompson and Gardner in the 

1920s (Figure 4.3).  Both koms consist of accumulation of occupation remains of hearth 

and purposefully dug pit features in addition to artefacts and faunal remains.  They 

represent the densest concentration of material remains attributed to the Neolithic.  They 

both contain evidence of wild and domestic plant and animal remains (Cappers pers. 

comm.; Caton-Thompson and Gardner 1934; Linseele pers. comm.). 
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Figure 4.3. Sample locations in the Fayum along northeastern shore of Lake 
Qarun 

 

Kom W was completely excavated by Caton-Thompson in the 1920s, using a 

system of 20 excavated strips (designated A through T) across the mound, running 

approximately 50m perpendicular to the long axis of the kom (100m) itself and each 

approximately 5m wide.  The description and drawings of the excavation indicates the 

strips were continuous, but recent remote sensing survey and excavation indicates the 

strips were separated by features that are possibly baulks (Wendrich pers. comm.).  Caton-

Thompson’s collection of artefacts during excavation resulted in the removal of tools but 

the abandonment of other stone artefact classes.  The majority of the artefactual remains 

were discarded on top of Kom W, creating an extremely dense cap of stone artefacts 

(particularly flakes, cores and non-bifacial tools) and pottery, the result of substantial 

winnowing of finer sediment through aeolian activity.  It is likely this cap prevented the 

further erosion of occupation remains at Kom W.   

 Kom K was partially excavated by Caton-Thompson in 1924 in a similar way to 

Kom W using strips designated A through E.  Stone tools were also collected during this 
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excavation.  The area was ploughed in recent times to a depth of approximately 20cm for 

viticulture.  As at Kom W, the surface of Kom K was covered in thousands of stone and 

ceramic artefacts, most likely forming a cap as finer sediment was winnowing through 

Aeolian activity.   

 Kozloski and Ginter (1989:171) analyzed a small sample of stone artefacts from 

Kom W.  The results of their analysis suggested finished tools constituted only 5% of the 

total artefact assemblage, despite previous analyses by Caton-Thompson (1934) focusing 

solely on finished tools.  Kozloski and Ginter (1989) described the assemblage as flaked-

based with tools such as notches, denticulates and scrapers, in addition to the bifacial tools 

described by Caton-Thompson and considered characteristic of the Fayum Neolithic. 

 Analyses of artefacts from the Fayum by Shirai (2010) focused on a number of 

different aspects of Epipalaeolithic and Neolithic assemblages.  He noted typological 

connections with southwest Asia, particularly the southern Levant.  Examination of raw 

material sources revealed the use of gravel terraces between the Nile Valley and Fayum 

from where raw material nodules were removed and stockpiled at location of Neolithic 

occupation (e.g. Caton-Thompson’s record of a cache of 22 nodules 1934:32).  Based on 

stone artefact analysis, Shirai (2010) proposed two types of occupation, residential and task.  

Tools were made at residential bases and transported to task locations, and in some cases 

cores were transported.  Shirai (2010) suggests cores were thoroughly reduced at 

residential bases and less so at task locations.  The Neolithic inhabitants are described as 

employing a logistical mobility strategy and it is proposed that tasks such as procuring raw 

material nodules were embedded in pastoral movement.  

 

4.2.3 Collection of stone artefacts 
Recent re-examination of Kom W involved two surface collections on the kom.  The first 

consisted of collecting artefacts from each of the strips excavated by Caton-Thompson.  

Because of the density of the artefacts, a 50 cm x 50 cm square was completely collected 

on each strip designated A-T, resulting in the collection of 1,444 stone artefacts.  The 

second collection involved the complete collection of artefacts in a 5x5m square on the 

central part of the kom, one of the areas of highest density (Figure 4.4).  During the 2006 

study season, 2,044 artefacts were collected from this context and a further 2333 were 
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analyzed in 2007.  In 2008 a further two 3x1m surface units were collected with 2631 

artefacts. A total of 8452 artefacts were therefore analyzed.  

 

Figure 4.4. Collection units on the surface of Kom W, large collection 
unit indicated in red 

 

The area that constitutes Kom K is somewhat smaller than Kom W, and owning to 

the current condition of the site, in addition to its location within an area of agricultural 

development, a complete surface collection at Kom K was planned.  A grid was placed 

over the surface to define 5x5m squares.  Stone artefacts were completely collected in a 

total of 99 squares.  This resulted in the collection of approximately 50,000 artefacts.  To 

sample the Kom K artefacts for analysis, 25% of the squares were selected at random 

(Figure 4.5).  As a result, 8574 artefacts from Kom K were analyzed.   
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Figure 4.5. Kom K with analyzed 5 x 5 m collection units marked in red (2007) 
and green (2006) 

 

4.3 Nabta Playa 
 

Stone artefacts from Nabta Playa come from multiple occupations throughout the 

Holocene.  However, the majority of the occupation is assigned to the earlier wet phases in 

the Holocene (Wendorf and Schild 1998, 2001).  The Combined Prehistoric Expedition 

conducted research at Nabta Playa beginning in the 1970s with collections housed in the 

British Museum, the Southern Methodist University collections and the Polish Academy of 

Sciences in Krakow (Close 1984, Wendorf and Schild 1980, 1998; Wendorf et al. 2001). 

 

E-75-8 represents a site of significant occupation at Nabta Playa during the middle 

and late Holocene (Figure 4.7).  Radiocarbon determinations range from 8303-5993 cal. 

BP (Schild and Wendorf 2001, Table 3.1, calibrated using the Intcal09 terrestrial 

calibration curve (Reimer et al. 2009) and Oxcal 4.1 software) (Figure 4.6), further 

subdivided into El Ghanam (8,185-7,930 BP, Close 2001:361) and El Baqar (7500-7170  
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Figure 4.6. All radiocarbon determinations from E-75-8 calibrated using the 
Intcal04 terrestrial calibration curve (Reimer et al. 2004) and Oxcal 4.1 
software  

 

BP, Close 2001:360).  The applicability of mid-Holocene material from Nabta 

Playa as a comparative dataset to the Fayum lies in Nabta Playa’s temporal relationship to 

the Fayum Neolithic and its position in a potentially distinct environmental niche in 

northeast Africa, much like the Fayum.   
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 Key differences in the archaeological remains to that of the Fayum are the absence 

of cereal domesticates, the presence of structures during some periods (discussed in 

Chapter 2), the seasonal availability of water (playa not a lake), the latitude and dominant 

climatic feature (e.g. summer monsoons).  Key similarities include the presence of bovid 

and caprid domesticates and seasonal/annual environmental fluctuations likely affecting 

environmental productivity and predictability. 

 

 
Figure 4.7. Detail indicating location of E-75-8 in relation to other prehistoric 
(largely early Holocene) remains 

 

The stone artefact assemblage of E-75-8 was selected to use in analysis based on a 

number of key considerations.  Firstly E-75-8 represents one of, if not the, largest middle 

to late Neolithic assemblage from Nabta Playa.  While the area is scattered with numerous 

remains dating to the early Neolithic (particularly El Jerar), there are fewer remains of the 

middle Neolithic and late Neolithic, and especially both together.  In addition, E-75-8 

contains evidence from a Middle Neolithic site for domesticated caprid (sheep/goat) 

(Gautier 1984) and domesticated cereals discovered in initial investigation.  Subsequent re-

examination of the archaeological record did not find further evidence of domesticated 

cereals (Close 2001).  The focus of this study is on the late Neolithic period (El Baqar) as it 
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provides secure evidence for domesticated species, but was also likely a period which saw 

greater mobility during environmental change, especially increasing aridity (Wendorf and 

Schild 1998:107).  Wendorf and Schild (1998:108) note that during this period, there is no 

evidence for houses and locations appear to have been repeatedly occupied and abandoned.  

Secondly, large portions of the assemblage from E-75-8 from the beginnings of work in the 

1970s until the excavation of 1990 are housed in the Department of Egyptian and Sudan at 

the British Museum, London.  This assemblage was sub-sampled to select upper layers 

containing late Neolithic material for analysis. 

 

4.3.1 Overview of excavations at E-75-8  
During the Combined Prehistoric Expeditions field season of 1977, two trenches named Pit 

1 and Pit 2 and the Connecting Trench (20x2m) and the South Trench (18x2m) were 

excavated as part of an archaeological and geological reconnaissance. Trench positioning, 

size, excavation technique and recording methods reflect this. 

 Further excavations were carried out in 1990, where the goal was to confirm the 

middle Neolithic context of the previously documented remains of domesticated 

sheep/goat and wheat/barley (Close 2001:352).  The trench excavated by Close in 1990 

was positioned south of the connecting trench and was 6x4m, reducing to 4x4m at a lower 

depth (to allow for friability of upper layer of deposit, particularly adjacent to the 

Connecting Trench).  The excavation strategy reflected a desire to connect the excavation 

unit to the 1977 trench, so there was an attempt to describe the previously defined 

excavation strata.  Close (2001) excavated in arbitrary spits approximately 15cm in depth. 

 Close (2001:354) suggests that remains between 0-60cm below the surface are 

likely to be Late Neolithic (El Baqar) and those below are Middle Neolithic (El Ghanam).  

Close (2001:362) does not distinguish between individual occupation episodes, rather she 

makes a broad division between the two Neolithic phases for the purposes of artefact 

analyses and general discussion.  Artefact distributions were hand mapped on the surface 

of each new spit, and the position of tools and cores noted.  Bulk samples were taken from 

hearths and dense charcoal concentrations for botanical analyses.  This resampling 

produced no botanical remains save wood charcoal, thus evidence of domesticated cereals 

were not relocated (Close 2001:358). 
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 More recent excavations were carried out between 1998 and 1999 to further 

examine and clarify the nature of the Middle Neolithic occupation, and to provide 

information on the horizontal distribution of features and artefacts during the Late 

Neolithic (Nelson 2001).  These excavations consisted of several trenches of 10 x 10 m.  

The aim of this excavation (1998-19999) was to better establish a chronology for E-75-8, 

particularly because it plays an important role as the only remains attributed to the Middle 

Neolithic at Nabta Playa. 

 The late Neolithic excavation comprised excavated units C, D, E and F, which form 

an extension of the South Trench, previously excavated in 1977.  This area contains the 

majority of the Late Neolithic remains.  During this excavation a variety of features were 

uncovered that are attributed to the Late Neolithic period, including hearths, pits and one 

definable hut feature (275x260m, five postholes) with a central rock-lined hearth.  Dates 

from this excavation consist of two radiocarbon determinations from hearth contexts, 

presumably on wood charcoal (Nelson 2001:387) (Figure 4.6). 

 Previous stone artefact analyses were carried out by Close (2001) and Nelson 

(2001).  Close (2001) defines several raw material types for the Late Neolithic assemblage 

based on material collected in 1990, flint, chert, chalcedony, petrified wood, agate, quartz, 

quartzitic sandstone, basalt, sandstone, and granite.  Sources of flint are at least 40-50 km 

away, but all other raw materials are available within the playa.  According to Close (2001) 

flint cores were flaked at E-75-8 prior to transport to other locations during the Late 

Neolithic due to a much lower flake to core ratio.  Close suggests quartz was ‘brought into 

the site in the form of small, unprepared pebbles…’ (Close 2001:376).  Close suggests 

there are large numbers of primary 1  and secondary 2

Close (2001:374) suggests that while there was an overall preference for flint in 

both the Middle and Late Neolithic, there are some changes in the intensity of different raw 

material reduction and discard.  Higher proportions of quartz occur in Late Neolithic in 

comparison to the Middle Neolithic, and this increases steadily throughout the E-75-8 

 flakes for quartz, so cores were 

probably not intensively used in comparison to flint.  However, it is noted that the ratio of 

flakes and tools to cores decreases substantially in the Late Neolithic suggesting extensive 

flaking of cores.   

                                                      
1 A primary flake is defined as a flake with a dorsal surface completely covered in cortex 
2 A secondary flake is defined as a flake with a dorsal surface that has 1-99% cortex 
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sequence (Close 2001:375).  Close (2001:375) concludes this decline in the use of flint was 

due to changes in social relationships that may have increased the cost of procurement.  

The Late Neolithic was a period of ‘greater social complexity’, as well as ‘restricted access 

to distant sources of raw materials, either through reduced mobility or through asserted 

ownership of fixed resources’  (Close 2001:375).  Close (2001:376) asserts this explains 

the major differences between Middle and Late Neolithic assemblages. 

 The results of Nelson’s analysis of E-75-8 material are quite different to the results 

of Close’s study, where flint is the dominant raw material for the Late Neolithic amongst 

debitage. Nelson places heavy emphasis on what she sees as an important technological 

change between the Middle and Late Neolithic at Nabta Playa.  Nelson (2001:410) cites 

the change from a Middle Neolithic micro-blade based technology to a Late Neolithic 

flake/side-blow flake based strategy.  This technological change is evidenced by the ratio 

between flake length and width (flakes are wider than long, indicative of side-blow flakes) 

and an increase in flake thickness.  She does not mention how this might relate to changes 

in raw material use.  The Late Neolithic also sees the first evidence of bifacial tools and a 

conspicuous absence of pottery in one of the early levels of the Late Neolithic, which 

Nelson (2001:411) suggests, ‘may signal an actual absence of pottery in the nomadic 

lifestyle of the first part of the Late Neolithic,… Also possible is the scenario that the early 

Late Neolithic component represents a specialized camp in which pottery was not a part of 

the toolkit.’  

This might help to explain the differences in the Close and Nelson analyses. 

 

4.3.2 State of Collection and Sample 
The Wendorf Collection of the Department of Egypt and Sudan at the British Museum, 

London contains over one million stone artefacts from a variety of localities in North 

Africa, previously housed at SMU.  The material analysed here is from the 1990 trench, in 

addition to that of 1977.  In 2001 this collection was catalogued and organized for easy 

access for future study by Donatella Usai. 

 The state of the collection is relatively good, although some of the labelling is 

unclear or incomprehensive, probably occurring during field or lab recording prior to 

removal to the British Museum.  It is quite difficult to distinguish between material that 

dates to the 1975 excavation and that which dates to the 1990 excavation. 
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 As discussed above, the focus of this analysis was material collected from E-75-8.  

The E-75-8 artefact collection was large so it was sub-sampled for analysis.  The upper, 

mid-Holocene layers were targeted.  While tool and core provenience was consistently 

well marked, this was not true for flakes, and therefore depth information was the only 

provenience data provided.  Close (2001:354) suggests that the late Neolithic material is 

confined to the upper 60cm so this was the focus of the analysis.  Table 4.2 provides a 

summary of the bags of artefacts analyzed.   

 A total of 5220 artefacts from the upper layers of E-75-8 (1990 trench, Connecting 

Trench, and South Trench) were analyzed and artefacts were weighed using scales accurate 

to the nearest gram.  Changes were made to incorporate the typological characteristics of 

the Nabta Playa material; of particular note was the presence of microliths, which are not a 

feature of either the Fayum or Sa el Hagar assemblages.  Significant changes were also 

made to raw material types to account for those encountered in the eastern Sahara.  Close’s 

basic division between fined-grained and coarse-grained materials was followed grouping 

raw materials with similar flaking properties together.  Raw material types are defined as; 

basalt, chert, chert (chalcedony), chert (jasper), flint, granite, petrified wood, quartz, 

quartzite, and sandstone according to Close’s (2001) definition and description.  
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Bag 
(n) Horizon Depth Unit Contents Excavation 

1 4 20-40cm Mixed tools 1990 

1  4 0-20cm Mixed tools, flakes 1990 

1  
‘Black 
Sand' 20-40cm Mixed tools, flakes 1990 

3 2 77a Mixed flakes 1990 

3  3 unknown Mixed flakes 1990 

3 4 0-10cm south trench (ST) flakes unknown 

3 4 60-80 Mixed flakes  1990 

3 4 (?) 40cm south trench (ST) flakes 1990 

3 4 (?) mixed Mixed flakes 1990 

2 4 40-60  cores 1990 

2 
top yellow  

sand 
connecting trench cores and tools 1977 

5 4 40-60 Mixed flakes 1990 

5 4 40-60 Mixed flakes 1977 

5 4 20-40 Mixed flakes 1977 

6 4 (?) 0-60 
south trench middle (ST 
M) 

flakes 1977 

8 
top yellow 
sand 

Top yellow 
sand 

labelled '77a mapped'  
Connecting trench flakes 1977 

9 2 60cm South trench cores and tools 1977 

9 4 40-60CM ??? tools 1990 

9 4 (?) 20cm South trench cores and tools 1977 

9 4 0-20cm  cores 1990 

9 4 (?) 40cm south trench cores and tools 1977 

10 4 20-40cm 77a (connecting trench) cores 1977 

10 4 60-80cm  cores 1990 

10 4 40-60cm  core 1990 



100 
 

Bag 
(n) Horizon Depth Unit Contents Excavation 

10 3  connecting trench  1977 

10 4 mixed Mixed tools 1977 

12 Surface surface South trench flakes 1977 

12 20cm 20cm South trench flakes 1977 

13 0-10cm 0-10cm South trench cores and tools 1977 

19 subsurface subsurface south trench cores 1977 

19 
top yellow 
sand 

Top yellow 
sand Connecting trench (77a) tools 1977 

19 2 77a 77a (connecting trench) cores 1977 

19 2 77a 77a (connecting trench) tools 1977 

19 A B 12-14  
Connecting Trench Pit 
Feature 

tools, flakes 
and cores 1977 

 

  Table 4.2. Stone artefacts from E-75-8 housed in Wendorf Collection 

 

4.4 Sais (Sa’ el Hagar) 
 

Results from 1999 drill coring by the EES/Durham University Expedition to Sais identified 

possible prehistoric remains at a depth of 7m below the surface.  The excavation of a 3x4 

m trench on the western edge of the Great Pit (Figure 4.8) in 2000 confirmed Predynastic 

and Early Dynastic remains (Excavations 2 and 3).  Further excavations were conducted at 

Sais on the western edge of the ‘Great Pit’ during 2005.  A 10x10m trench (named 

Excavation 8) was excavated to a maximum depth of 3m in depth.  The upper layers of the 

prehistoric material contained Buto-Maadi (Predynastic, ca. 3,800 BC) material, with 

underlying late Neolithic material (ca. 4,000 BC).  Additional extensive faunal remains 

were recovered as a result of this trench.  Dense layers of pottery were recovered 

interpreted as the remnant of hydrological winnowing of sediment.  The stone tools 

recovered from these late Neolithic layers were typologically associated with the later 

Neolithic layers at Merimde Beni Salama (Wilson and Gilbert 2002).  Sources of raw 

material utilized during the prehistoric periods at Sais are not well known.  Potential 
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sources include the desert edge (i.e. the western Delta) or the region around modern Cairo.  

It is certain that no localized raw material sources are present in the vicinity of Sais, so all 

raw material was imported. 

  

 

Figure 4.8. Position of Excavation 3 at Sais (Wilson 2006:91 Figure 2) 

 

Approximate dates are given for phases identified from the layers of excavation at 

Sais based on pottery and stone artefact comparisons to other assemblages.  The earliest 

Neolithic phase, Sais I has a suggested date of 7000-6800 BP (layers 3015-16 and below) 

while the later Neolithic phase dates to 6500-6300 BP (layers 3008, 3009-10, 3011-12, 

3013-14), suggesting a hiatus of approximately 300 years between the early and later 

Neolithic phases (Wilson 2006:83). 
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4.4.1 Assemblage from Excavation 8, Sais   
Neolithic artefacts collected during excavation and from sieves from Excavation 8 on the 

western edge of the Great Pit at Sais excavated in 2005 were analyzed.  Only artefacts 

(flakes, cores and tools) from Layers 8013 and below were considered, which are 

attributed to the Neolithic, a total of 1806 artefacts (Table 4.3, Figure 4.9).   

 

Layers Analyzed Stone Artefact (n) 

8013 1403 

8014 9 

8015 30 

8016 98 

8018 13 

8019 17 

8020 5 

8021 131 

8022 7 

8024 2 

8029 18 

8033 6 

Unrecorded 67 

Total 1806 

 

Table. 4.3.  Layers with analyzed stone artefacts 
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Figure 4.9.  Section drawing from Excavation 8, Sais indicating Neolithic 
layers (Wilson 2005) 

 

4.5 General Assemblage Attributes 

 

4.5.1 Raw material 
Flint is a key raw material source throughout much of Egyptian prehistory and history. 

People in the Fayum were likely using completely cortical flint nodules based on 

unworked nodules found at Kom K and Kom W, however, raw material form is uncertain 

for other locations.  Flint was used exlusively in the Fayum and was moved into the Fayum 

during the mid-Holocene since there are no sources around the immediate lake edge.  At 

Nabta Playa flint was transported from the Eocene escarpment, while other raw material 

types (e.g. quartz) found at (Nabta Playa) are likely to be locally available.  At Sais the raw 

material used is cortical flint, and although actual sources of this raw material are not fully 

known, their location in the Western Delta desert edge can be anecdotally confirmed.  In 

all three case studies, flint, in the form of cortical nodules, was the most common raw 

material type, but it was not locally available. 

All artefacts analyzed are made on flint nodules of varying kinds.  There are a 

limited number of easily identifiable types of flint used at Sais, but it is unclear whether 

this variability can be found in one location, as at Seilah in the Fayum, or whether the 
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differences reflect the use of different sources.  No local raw material sources have been 

identified, and the most likely source of flint remains the western edge of the Delta, 

bordering the desert.  Therefore raw material was brought into Sais for use. 

 

4.5.2 Basic technological description of flakes cores and tools 
The method of technological analysis is based on protocol developed elsewhere but 

employed in the Fayum since 2005.  The analysis is designed to record basic composition 

and attributes of the complete assemblage, with particular focus on attributes related to the 

use and reduction of raw material.  Artefacts were classified as flakes, tools or cores and 

specific attributes were selected for measurement and recording.  This classification was 

based on principles of percussive flaking and definitions of flakes, tools and cores are 

based on the identification of ‘landmark’ features that uniformly occur during percussive 

flaking of raw material, use of flakes or tools, and resharpening. 

 

The term ‘flake’ is used here as an alternative to debitage and also encompasses non-flake 

by-products such as angular fragments or shatter.  Flaking shatter or angular fragments will 

not necessarily have any diagnostic features so only basic measurements and weight are 

recorded.  Angular fragments also include longitudinally split dorsal and medial flakes.  

Flakes that are not shatter or angular fragments are defined here as any material removed 

from a core with unmodified edges.  The percussive act of removing a flake from a core 

may produce attributes, or ‘flake landmarks’ (Holdaway and Stern 2004:108) that can be 

identified to confirm the artefact as a flake.  These include ventral and dorsal surfaces, bulb 

of percussion, platform and termination (Figure 4.8).  Flakes are removed from a core and 

exhibit two distinct surfaces (Andrefsky 2005:82).  The ventral surface is the side of the 

flake that was attached to the core prior to flake removal.  The ventral surface may feature 

attributes that are consistent with percussive flaking including the bulb of percussion, 

which is a bulb situated below the platform.  The bulb of percussion may also feature an 

éraillure flake scar (bulbar scar), which results from the removal of a small flake during 

impact and a series of ripple marks (compression rings) that radiate from the bulb of 

percussion that are indicative of the force (and the direction of the force) applied during 

flake removal (Andrefsky 2005:20; Holdaway and Stern 2004:109). The dorsal surface 

originally formed part of the core surface prior to flake removal (Holdaway and Stern 
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2004:110), and may exhibit features that indicate previous flake removals from the core, 

such as flake scars (negative), flake scar ridges (dorsal ridges) or cortex (outer skin of the 

raw material) (Andrefsky 2005:86; Holdaway and Stern 2004:109). 

 Flakes are oriented based on the location of the platform at which point the 

percussive fracture is initiated (striking platform), termed the proximal end of the flake 

(Andrefsky 2005:18).  The opposite end of the flake is termed the distal end and consists of 

the point at which the percussion induced fracture terminates on the flake (Andrefsky 

2005:20; Holdaway and Stern 2004:110).  Between the proximal and distal ends of the 

flake are the right and left lateral margins, which form the edge of the flake.  These 

margins converge at the distal end of the flake at a point termed the vertex (Holdaway and 

Stern 2004:108) (Figure 4.10). 

Flakes were initially defined by their current condition as either complete or broken 

flakes.  Broken flakes occur due to processes that may be cultural (e.g. breakage during 

manufacture or accidental breakage whilst using the flake) or natural (e.g. destruction of a 

site subsequent to its use), and were further defined based on the type of break (Holdaway 

and Stern 2004:113).  Such flakes can be identified as proximal, distal or medial flakes 

(Andrefsky 2005:88).  Proximal flakes retain the proximal end, which may include the 

platform and bulb of percussion, and distal flakes preserve the distal portion of the flake, 

which includes the termination type and vertex.  In some instance both the proximal and 

distal ends of the flake are absent, and provided the ventral surface can be identified, the 

artefact is defined as a medial flake.  Longitudinal (following the flaking axis) splits/snaps 

also occur during flaking and these artefacts are termed complete (flake) splits (Holdaway 

and Stern 2004:111).   
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Figure 4.10.  Ventral surface of flake and distal surface of flake (following 
Holdaway and Stern 2004; 137, Figure 3.23.1) 

 

Longitudinal splits/snaps of proximal pieces are termed proximal (flake) splits 

(Holdaway and Stern 2004:113).  The termination type of complete, complete split and 

distal flakes can be recorded as either feathered, abrupt (stepped), plunging (overshot) or 

hinged termination (Andrefsky 2005:87; Holdaway and Stern 2004:129).  Comparisons of 

the termination type allow the archaeologist to examine flaking strategy and in some cases 

may indicate skill levels of the knapper (Holdaway and Stern 2004:129).  The form of the 

flake was also recorded as contracting, expanding, block or blade. 

Attributes were recorded for the dorsal surface of the flake.  Cortex is a particularly 

common feature on lithic clasts and therefore often features on artefact made from 

particular kinds of raw material.  Cortex is the outer weathered skin of the flint cobbles or 

pebbles and generally forms through chemical or natural weathering processes.  In most 

cases it is highly distinct from the interior of the raw material nodule (either colour, texture, 

lustre) and is therefore easily identifiable.  The proportion of cortex  on the dorsal surface 

(it is unlikely that cortex will occur on the ventral surface) was recorded for each flake as 

either None (0 %), 1-50 %, 50-99 % or Complete (100%) (Figure 4.11).  As a cortical 

cobble or pebble is reduced, the proportion of cortex on the surface will decrease, and this 



107 
 

reduction can be seen both on cores and flakes (Dibble and Lenoir 1995:292, Holdaway et 

al. 2004:50).  

 

 

Figure 4.11. Cortex on dorsal surfaces from left to right; 0%, 1-50%, 50-99%, 
100% 

 

The dorsal surface can be divided into four quadrants when the flake is oriented 

with the proximal end closest to the recorder (Figure 4.9).  The shape of the flake may 

affect exactly how the quadrants are divided, although divisions are usually placed at the 

intersections of the lateral margins (Holdaway and Stern 2004:146).  The presence of flake 

scars for earlier flake removals from the core is examined for all the complete flakes.  

During the course of this particular analysis, the quadrant in which any observed flake 

scars initiate is recorded.  The flake in Figure 4.12 has a dorsal flake scar initiating in 

Quadrant 1.  Analysis of dorsal surface flake scars may indicate how the core has been 

reduced in terms of technological strategy that may relate to raw material nodule size and 

shape, particularly the amount of core rotation.  This may also relate to the degree of raw 

material reduction (Holdaway and Stern 2004:145; Holdaway et al. 2004:52; Shiner et al. 

2005:72). 
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Figure 4.12.  Division of dorsal surface into quadrants 

 

In some cases, the dorsal surface preserves evidence of exterior platform 

modification, which may occur before the flake is removed from the core.  Its presence and 

type, either flake scar, trimming or cortical, is recorded for complete and proximal flakes.  

Any modification, particularly platform trimming to remove the lip left by prior flake 

removal may result in clearly identifiable scars (Holdaway and Stern 2004:143). 

 The striking platform on a flake can be defined according to defined types and may 

indicate at what stage of core reduction the flake is from, or the reduction strategy 

employed by the knapper.  If a flake has a cortical platform, then it is naturally from the 

initial stages of core reduction as it retains some of the original outer skin (Andrefsky 

2005:94; Holdaway and Stern 2004:119).  In some cases, the intensity of platform 

preparation indicates a more advanced stage of core reduction (Andrefsky 2005:90).  The 

platform type on complete, proximal, complete split and proximal split flakes is recorded 

as either uniform (unfaceted), trimmed, cortical (retains outer cortex) or crushed (severely 

damaged during flake removal) (Holdaway and Stern 2004:120, cf. Andrefsky 2005:94 

defines cortical, flat complex and abraded).  In some cases, crushed or shattered platforms 

are almost non-existent, and therefore measurements cannot be taken.  Several previous 

studies in the Fayum on stone artefact assemblages of the Neolithic include detailed 

examination of platform type and distinguish between cortical/unprepared, ‘formed by 
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blows’, punctiform, dihedral and faceted (Kozlowski and Ginter 1989:171 Table 3).  In 

some analyses, the number of facets was counted, although as Andrefsky (2005:92) 

suggests, it may be difficult to define the platform and therefore successively reproduce 

results for facet counts.  Platform size and angle (discussed below) has been shown to 

affect the size of the flake (Dibble and Whittaker 1981).   

Measurements of the maximum length, width and thickness on all artefacts were 

recorded (Figure 4.11).  These measurements give an indication of the size of the stone 

artefact, regardless of any perceived orientation in terms of technological attributes.  

Because no orientation is required, these measurements were taken on all stone artefacts, 

including broken pieces (Andrefsky 2005:99).  The maximum length of the artefact has 

been defined by Holdaway and Stern (2004:138) as, ‘the distance between the two points 

furthest apart from each other on the flake…’  The maximum width was also recorded 

defined as the longest measurement perpendicular to the maximum length measurement 

(Andrefsky 2004:99; Holdaway and Stern 2004:139).  The maximum thickness is defined 

as the thickest point between the dorsal and ventral surfaces (Andrefsky 2005:101; 

Holdaway and Stern 2004:140).   

  Standard measurements for flakes are usually taken with consideration of the actual 

flaking process.  Because such measurements require flake orientation, they were only 

recorded for complete flakes and complete split flakes because other flake categories will 

not have a complete axis of percussion (e.g. dorsal, proximal and medial).  The flake 

length is distinguished here as the length of the flake following the axis of percussion from 

the proximal (platform) to the distal end (termination) (Andrefsky 2005:99; Holdaway and 

Stern 2004:137) (Figure 4.13).  As Andrefsky (2005:100, Figure 5.8) points out, this may 

not allow for a true estimate of size if the flake is irregularly shaped, thereby strengthening 

the case for measuring both maximum dimensions and flake dimensions.  During this 

particular analysis, the flake width measured the width at the mid-point of the flake, 

perpendicular to the flake length measurement (Andrefsky 2005:99; Holdaway and Stern 

2004:139).  The flake thickness is measured at “the point of intersection of the length and 

width dimensions, and from the dorsal to the ventral surface” (Andrefsky 2005:101; 

Holdaway and Stern 2004:140).   

 



110 
 

 

Figure 4.13.  Maximum flake dimensions (solid lines) and flake dimensions 
(dotted) from dorsal and ventral surfaces 

 

Measurements were also taken for the flake platform on both complete flakes and 

proximal flakes.  The width of the platform is measured as a line between the two lateral 

margins (Andrefsky 2005:95; Holdaway and Stern 2004:124).  The thickness of the 

platform is measured as the distance between the dorsal and ventral surfaces in a line that 

bisects the width measurement (Andrefsky 2005:95; Holdaway and Stern 2004:124).  The 

exterior platform angle (Dibble and Whittaker 1981:285 Figure 2 cf. striking platform 

angle, Andrefsky 2005:92) was also recorded, a measurement that records the angle 

‘between the platform and the dorsal surface of a flake’ (Holdaway and Stern 2004:120).  

The measurement of the exterior platform angle was achieved using a goniometer, which, 

although the accuracy of the measurement has been questioned, was deemed to be the most 

efficient method for this analysis (see discussions in Cochrane 2003; Dibble and Bernard 

1980). 

Tools are defined in this study as a flake with one or more edges of regular retouch 

(Holdaway and Stern 2004:33).  This classification in no way attempts to imply function.  

Tools were divided into different classes in a similar fashion as applied to the flakes (e.g. 

complete tools, proximal tools, complete split tool, etc).  The same attributes relating to 

form, proportion of cortex, flake scarring and platform preparation measurements were 
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recorded in the same way as the flakes.  Broken tools were recorded in a similar fashion to 

broken flakes with the additional recording of the presence of retouch. 

 In order to document the type and location of retouch on a tool, the tool was 

oriented in the same way as the flake and the same quadrants were used to divide the 

dorsal surface.  The type of retouch in each quadrant was recorded for both complete and 

broken tools.  As a basic indication, the type of retouch was recorded as utilized, scraper, 

stepped, notch, backing (or blunting), or bifacial (retouch initiating from both dorsal and 

ventral surfaces) (Holdaway and Stern 2004:158-161, 163-165).  Holdaway and Stern 

(2004:169) point out that in some instances a complete tool may not be oriented if no flake 

attributes or landmarks can be identified due to intensity of retouch (e.g. a concave-based 

projectile point).  In this example, all quadrants are recorded as bifacially retouched.  For 

broken tools, Holdaway and Stern suggest treating the tools ‘in terms of the portion of the 

artefact remaining and not in terms of the presence of platforms and flake terminations’ 

(2004:169). 

 The tools are further divided into techno-typological categories based on the type 

and degree of retouch, in addition to form based on other Egyptian Neolithic groupings 

(Fayum A and B Caton-Thompson and Gardner 1934, also following Tixier 1963).  These 

categories are as follows: utilized (a), backed blade (b), projectile point (c), drill (d), sickle 

blade (e), denticulate (f), scraper (g), notch (h), adze (i), and microlith (h) (Figure 4.14).  

Some tool types were further subdivided to record particular attributes pertaining to the 

technology.  Projectile points had multiple additional attributes recorded including whether 

the tool was unifacial or bifacial, concave-based, tanged (stemmed), foliate, notched, 

triangular or tranchet, the form of the tool blank, and the presence of any observed hafting 

modification.   
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Figure 4.14.  Major tool types recorded (a) utilized, (b) backed blade, (c) 
projectile point, (d) drill, (e) sickle blade,(f) denticulate, (g) scraper, (h) notch, 
(i) adze, and (h) microlith 

 



113 
 

Cores are defined as any form that has had flakes removed from it, resulting in only 

dorsal surfaces, although some cores may also have ventral surfaces e.g. flakes used as 

cores (Andresky 1995; Holdaway and Stern 2004).  Core attributes and measurements are 

fundamental to understanding the way in which raw material was utilized and degree to 

which it was reduced (Holdaway and Stern 2004:179).  The proportion of cortex was 

recorded for each core in the same way as that of the flakes and tools (None, 1-50%, 50-

99%, Complete), in addition to maximum artefact dimensions.  The direction of the core 

scars was recorded as either unifacial (single platform core), bifacial (single platform with 

flakes removed from two faces of the core), multiple (two or more platform core), bipolar 

(two bulbs of percussion and platforms at proximal and distal end, produced through use of 

anvil), test (<2 flake removals), tranchet, microblade, nuclear tool and radial (Holdaway 

and Stern 2004:180-181, cf. Andrefsky 2005:145).  The length of the longest core scar was 

measured in order to understand the size of flakes removed from the core.  Flake 

measurements were taken for both complete flakes and tools based on the axis of 

percussion from the proximal to distal ends.  Cores can be orientated and measured in a 

similar way to flakes and tools based on position of core scars.  Length was measured 

based on the position of the platform from which the longest flake was removed.  Width 

and thickness can also be measured relative to this length, bisecting length at the midpoint 

(Figure 4.15).   

 

 

Figure 4.15.  Core maximum (solid line) and flake (dotted line) dimensions 
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The data sets outlined above were analyzed by recording attributes and 

measurements on all artefacts in the assemblages.  The following chapter presents and 

discusses a specific method of analysis used to document artefact movement as a proxy for 

past human movement. 
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CHAPTER 5 

METHODS FOR THE ANALYSIS OF STONE ARTEFACT 
ASSEMBLAGES 

  

5.1 General Principles of the Cortex Method 

5.1.1 Solid geometry method and the movement of cores  
The analysis of the Fayum, Sais and Nabta Playa assemblages is focused on understanding 

artefact use, movement and discard as a proxy for human movement.  Analyses use a 

method developed by Dibble et al. (2005) and further investigated by Douglass et al. (2008, 

Douglass 2010; Lin et al. 2010).  Stone artefact assemblages can be examined to 

understand the discard of artefacts in situ, or their movement and discard elsewhere.  

Artefacts are considered to be one of three basic classes; flakes, cores and tools.  The 

cortex ratio in conjunction with the volume ratio (both described below) discern firstly, if 

artefacts are missing, and secondly, with additional technological and assemblage 

composition variables, the likely forms of those missing artefacts.  All these indices 

indicate the incidence of human movement and allow inferences to be drawn regarding the 

nature of that movement, and ultimately past mobility or mobility strategy. 

 Figure 3.5 a and b describe the conceptual and temporal relationship between 

Close’s (2000) method and a common assemblage scenario/s.  The cortex ratio enables an 

assessment of the movement of artefacts away from (depletion) and/or to (supplementation) 

a particular location (u) based on assemblage composition.  In many instances u represents 

a single assemblage.  Note there is no established relationship between ut+1 , ut+2 , and ut+3 

as implied by Close’s method, nor is there a known relationship between ‘time’ ‘birth’ and 

‘death’. 
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Figure 5.1. A and B stone artefact movement as a proxy for human movement 
as seen from a single assemblage (spatially discrete), redrawn from Nathan et 
al. (2008)  

 

The cortex ratio method assumes that nodules reduced as cores were originally 

completely covered with cortex and no reduction occurred at the source, if this was 

different from location of occupation.  As a nodule is flaked, the amount of cortex will 

decrease.  Initial flakes removed from the core will have a greater amount of cortex on 

their dorsal surface, and this will decrease with subsequent flake removals (Dibble et al. 

2005:546).  Based on the presence of cortex on cores and flakes in an assemblage, 

measurements are made to estimate the number of original flint nodules required to 

produce the observed amount of cortex (Dibble et al. 2005, Douglass et al. 2008).   

 The method quantifies cortical surface and assesses this surface to determine 

whether all products of core reduction are present, if they were removed, or if artefacts 

were imported from elsewhere.  This method therefore measures archaeological movement, 

but in contrast to Close’s (2000) method, is able to measure movement over the longer 
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time periods represented in archaeological records where discrete movement events cannot 

be identified.  Rather assemblage composition at a particular location is used to infer 

movement to other hypothetical locations.  As Close (2000) advocates, this approach 

moves away from the ethnographic temporal scale to a view of the long-term occupation of 

place represented in the palimpsest nature of many archaeological records. Movement is 

defined as a measure of the redundancy of place use over the long-term, and how pattern 

accumulates can be observed by archaeologists.  Comparisons allow locations across a 

landscape or between regions to be identified where human movements have combined in 

unusual ways to produce a distinctive archaeological record, as suggested in Chapter 3. 

 

5.2 Identifying artefact movement: Cortex Ratio 
 

Calculation of the cortex ratio depends on several physical properties: 1) there is a fixed 

relationship between the surface area of a three dimensional solid, its shape (especially 

sphericity), and it’s volume,2) knapping is a reductive technology and a nodule can only 

lose mass (volume, surface), 3) because the surface to volume ratio varies with cobble size 

and shape, surface area and mass will be lost at different rates depending on the shape of 

the solid and flaking strategy, 4) an artefact can only exist in a single spatial location in an 

archaeological context although it may have moved considerably during its life in systemic 

context, and 5) it is possible for assemblages to be supplemented by artefacts manufactured 

elsewhere or depleted by the removal of artefacts. 

 The cortex ratio divides the observed cortical surface area by the expected cortical 

surface area. The method as outlined in Douglass et al. (2008) uses an estimate of expected 

cortical surface area in an assemblage divided by observed cortical surface in an 

assemblage.  The expected cortical surface is based on multiplication of the theoretical 

nodule surface area by the number of cores in the assemblage, and the cortical surface area 

is derived by adding together all the cortical surface areas in the assemblage.  If the ratio 

equals one, then all elements of reduction are present. 

 Dibble et al. (2005) calculated theoretical nodule size (volume and surface area) by 

dividing the total assemblage volume by the number of cores present in the assemblage 

(average core volume).  The resulting theoretical nodule volume was used to derive 
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theoretical nodule surface area.  Theoretical nodule surface was then multiplied by the 

number of cores present in the assemblage to derive the expected cortex area. 

------------------------------------------------------------------------------------------------------- 

Formula 

Cortex Ratio = Observed cortical surface (flake surface + core surface) 

Expected cortical surface (Core frequency x Theoretical Nodule Surface) 

         (1) 

 

Steps in deriving a cortex ratio 

1. Observed Cortical Surface = (Flake x surface = length x width) +  

(Core** surface (Douglass et al. 2008) = 4π[(apbp+apcp+bpcp)/3]1/p ) 

 (p = 1.6075, a, b and c are semi-axes of length, width and thickness) (2) 

 

2. Expected cortical surface = Core** Frequency x (Theoretical Nodule Surface 

      =4π(3V/4π)2/3)   (3) 

(V = Total assemblage volume/ number of cores)  

------------------------------------------------------------------------------------------------------- 

*All flakes recorded in assemblage 

** All cores recorded in assemblage 

Figure 5.2.  Outline of method concept axes of ellipsoids and spheres  

  

 Douglass (2010) checked the validity of the theoretical nodule surface (or volume) 

by regression of the core surface data against core weight in order to examine the likely 

initial mass of selected cobbles.  Size and shape differences among cobbles will have an 

impact on the cortex ratio (because of the shifting surface to volume ratio).  However, 

Douglass (2010) was also able to suggest that cobbles would have to be substantially larger 
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than the average size of those recorded in the assemblage in order to skew results.  Very 

few such cobbles were identified in Australia (Douglass and Holdaway 2012) and their 

occurrence in Egypt is also undocumented at source locations (discussed in Chapter 4).   

 

5.2.1 Application in Egypt   
Dibble et al. (2005) suggested the use of spherical surface equation for the calculation of 

theoretical nodule surface.  However, it cannot be assumed in all instances that raw 

material nodules will be spherical given the natural variability in geological deposits.   

Estimates of original nodule size and shape must be made from archaeological materials or 

from raw material surveys where the source can be identified.  While raw material nodules 

or cores are usually conceived of as spherical, the majority of cores used by people in the 

past were more likely to be ellipsoids.  Table 5.1 and Figure 5.1 illustrate the axial 

relationships between different types of ellipsoids where a and b are the equatorial radii 

and c the polar radius.  Table 5.2 provides hypothetical measurement data for different 

ellipsoid shapes to illustrate how results may vary depending on the equations used to 

calculate surface and volume of naturally occurring three dimensional objects (e.g. raw 

material nodules or cores). 

 

Ellipsoids Axial relationship (radii) 

Spherical a =  b = c 

Oblate a = b  > c 

Prolate a = b  < c 

Scalene  a >  b > c 

 

Table 5.1.  Relationship between radii of different ellipsoids (a = major axis) 
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 Figure 5.3.  Axes of sphere and ellipsoids 

 

 Ellipsoid a : b a : c b : c 

Hypothetical Scalene Ellipsoid (3:2:1) 1.50 3.00 2.00 

Hypothetical Scalene Ellipsoid (4:3:1) 1.33 4.00 3.00 

Hypothetical Scalene Ellipsoid (4:2:1) 2.00 4.00 2.00 

Hypothetical Oblate Ellipsoid (3:3:1) 1.00 3.00 3.00 

Hypothetical Prolate Ellipsoid (2:2:3) 1.00 0.67 0.67 

Hypothetical Sphere (3:3:3) 1.00 1.00 1.00 

 

Table 5.2. Axial relationships for different types of ellipsoids 

 

The cortex method requires the calculation of the surface area of both cores and 

unworked raw material nodules (see Table 5.4).  The method outlined by the Dibble and 

Douglass studies suggest the calculation of volume (based on weight of nodule), which 

could then be put into the equation for calculating surface area of raw material nodules.  

Dibble et al. (2005) suggest the use of axial measurements to calculate cortical surface of 

flakes and Douglass et al. (2008) include the calculation of cortical surface of cores also 

using axial measurements (see Figure 5.3).  It is also possible to use axial measurements to 

calculate surface area of raw material nodules.  The surface area of a nodule or core can be 

calculated using the formula for an ellipsoid.  If the solid has a circular equator (i.e. a = b), 

then an exact surface can be defined.  However, as stated above, a rarely equals b, so a 

scalene ellipsoid is a more appropriate geometric shape.  It is not possible to exactly 

calculate the surface of a triaxial (scalene) ellipsoid when three axes of an ellipsoid are 

defined, because it cannot be expressed exactly by an elementary function.  However, the 
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surface can be calculated using the following equation, where p ≈ 1.0675 (Thomsen 2004), 

with a degree of error (1.061%): 

Surface area of a scalene ellipsoid = 4π[(apbp+apcp+bpcp)/3]1/p    (4) 

Because there is no fixed relationship between the axes of a scalene ellipsoid, each 

ellipsoid must be calculated individually to account for this difference as suggested above 

in equation 4.  Table 5.4 illustrates how results are affected by the use of different 

geometric equations.  Both the calculation of volume and surface area are severely affected 

by the treatment of the radii.  Spherical volume and surface treats all axes as equal, using 

the semi-major axis, which in the case of an ellipsoid will over-estimate volume.  

Calculations that incorporate measurements for each axis allow for the unequal nature of 

the scalene ellipsoid to be accounted for. 

 

Shape Volume Surface Area Surface Area following 
Dibble et al. (2005)*  

Cube a3 6a2 6V2/3 

Sphere 4/3πr3 4πr² 4π(3V/4π)2/3 

Right Cylinder πr²h 2πrh 4π(V/π)2/3 

Scalene Ellipsoid 4/3πabc 4π[(apbp+apcp+bpcp)/3]1/p  

 (p ≈ 1.6075)  *V = weight of nodule divided by density 

Table 5.3. Equation for calculating surface area and volume of different 
geometric shapes  

        

 Shape a b c Volume 
(sphere) 

Volume 
(ellipsoid) 

Surface 
(sphere) 

Surface 
(ellipsoid) 

Sphere A 4 4 4 268.08   201.06   
Scalene Ellipsoid B 4 3 1 268.08 50.27 201.06 180.92 
Scalene Ellipsoid C 4 2 1 268.08 33.51 201.06 105.87 
Scalene Ellipsoid C 3 2 1 113.10 25.13 113.10 69.61 
Scalene Ellipsoid D 3 3 2 113.10 75.40 113.10 181.96 

 

Table 5.4. Hypothetical quadratic surfaces, a (long equatorial radius, semi-
major axis), b (short equatorial radius, semi-minor axis) and c (polar radius) 
are radii 
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5.3 Experimental Tests: Examining raw material reduction and testing the 
Validity of core estimates 

 

5.3.1 Overview of Experimental work 
Raw material used during the mid-Holocene in the Fayum came from Plio-Pleistocene flint 

deposits, discussed in Chapter 4.  In order to refine the estimate of nodule size and shape, a 

number of experimental procedures were conducted.  The first was the systematic 

measurement of 985 flint nodules from Seilah between the Nile Valley and the Fayum. In 

addition, nodules taken were collected from a number of discrete locations across the ridge 

between the Nile and Fayum, Gebel er Rus, Gebel Lahun, Umm es-Sawan, Ilet el Hawa, 

and Seilah collected in 2006 during previous survey work and are now housed at the 

UCLA/RUG/UoA Fayum Project dig house.  An experimental assemblage was created 

from eight nodules of raw material recovered from a number of different locations.  The 

cobbles were reduced and measurements were taken during reduction.  An analysis of the 

assemblage created was conducted.   

 The purpose of the raw material measurements and creation of the experimental 

assemblage are threefold; firstly the raw material nodule measurement from Seileh are 

used to gain an understanding of average size and shape of the Plio-Pleistocene flint raw 

material nodules, but also to illustrate potential variability in results between the different 

calculation methods, particularly those based on weight and those based on axial 

measurements.  Secondly, the experimental flaked assemblage is designed to test the 

validity of the cortex ratio method in an Egyptian context, using Egyptian raw materials 

and a basic core reduction strategy similar to that observed in the Fayum Neolithic 

assemblage and noted by (Shirai 2010, discussed in Chapter 6).  Thirdly this experimental 

flaked assemblage highlights the dependency of the existing method on core frequency in 

the assemblage and assists in the development of the volume ratio concept (discussed 

below). 

 

5.3.2 Nodule Data from Seilah 
The sampling units were placed in the area to the south of the Seilah pyramid.  As noted in 

the previous chapter, nodules occur as Plio-Pleistocene flint gravels and the coverage of 

nodules is therefore quite dense (Figure 5.4).  The erosion of the gravels has created a 

series of ridges covered with flint nodules.  In order to sample these ridges, four transects 
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were laid out with a 60 m tape: the first running east-west down the eastern side of a ridge, 

the second running down the west side of the ridge and the third, along the western side 

only of the next ridge to the north.  Sampling locations were placed every 5m for 100m 

metres.  At each sample location 20 flint cobbles were selected randomly according to the 

Wolman method (Wolman pebble count, Wolman 1954) whereby the nodules are selected 

by choosing the first nodule touched by the forefinger while ensuring the eyes remains 

averted. The Wolman method was employed in this instance to ensure random selection of 

nodules for sampling, although typical samples utilizing this method have small sample 

sizes ca. 100 (Douglass 2010).  Attributes recorded were maximum length, maximum 

width and maximum thickness. Nodules that appeared to be broken were not recorded as 

this would underestimate size, although since it was fluvial deposit there is a lot of 

breakage and it is possible people in the past may have selected broken nodules resulting in 

a lower proportion of cortex on some raw material nodules.   

 

 

 Figure 5.4. Eroding Plio-Pleistocene gravels 
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5.3.3 Nodule Data from various locations 
The raw material for the experimental work comes from a number of locations in the 

Fayum.  All available flint in the Fayum region is restricted to the eastern ridge of the 

depression separating the depression from the main Nile channel.  This ridge contains 

Pliocene and Pleistocene gravels, providing cortical flint nodules.  The locations of the 

flint cobbles include Gebel er Rus, Gebel Lahun, Umm es-Sawan, Seilah, Ilet el Hawa, in 

addition to two cobbles randomly collected on the side of the road.  As at Seilah, flint 

nodules occur eroding from surrounding matrix and are often found on the surface as 

completely cortical nodules. 

 

 

Figure 5.5. Plio-Pleistocene flint cobbles on surface near Seilah 
pyramid 
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  Figure 5.6. Plio-Pleistocene flint near Seilah 

 

 

 Figure 5.7. Flint nodules at Um es Sawan, Old Kingdom gypsum quarry  
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5.3.4 Raw material Shape 
Length, width and thickness measurements of raw material from sample locations were 

recorded to examine the axial relationships.  While in many cases Egyptian flint nodules 

may appear to be oblate ellipsoids in shape, the probability that a = b thus forming a true 

equatorial circle in nature, is extremely remote.  This is confirmed by examining the 

relationship between axes from samples of raw material nodules from known source 

locations in the Fayum (5.65, including the larger sample from Seilah (Table 5.6).  While 

the ratio between a and b is never more than 1.5, and is by far the closest relationship 

between the three axes, b only approximates and does not equal a, and therefore does not 

confirm the statement a = b required for a true oblate ellipsoid.  The results suggest that a 

scalene ellipsoid is the best fit for Egyptian raw material nodules as it allows for variability 

in the relationship between axes.  It is expected that natural variability in raw material 

nodule shape would show irregularity in axial relationships.  However, the results fit with a 

3:2:1 scalene ellipsoid more closely than expected.   
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Nodule 

a 
(max. length)  

mean mm 

b 
(max. width) 

mean mm 

c 
(max. thick) 
mean mm 

Ratios 
a : b a : c b : c 

Gebel Lahun 94 63 45 1.49 2.09 1.40 

Gebel er Rus 95 82 39 1.16 2.44 2.10 

Ilet el Hawa 1 87 65 43 1.34 2.02 1.51 

Ilet el Hawa 2 114 82 43 1.39 2.65 1.91 

Seilah 1 107 85 35 1.26 3.06 2.43 

Seilah 2 115 77 50 1.49 2.30 1.54 

Seilah 3 90 65 34 1.38 2.65 1.91 

Umm es-Sawan 103 76 54 1.36 1.91 1.41 
Average 100.63 74.38 42.88 1.36 2.39 1.78 

St dev 10.7 8.8 6.9 0.1 0.4 0.4 

Seilah Av. 
(n=985) 83.09 60.40 35.76 1.42 2.63 1.87 

Seilah St. Dev. 
(n=985) 23.3 15.3 13.3 0.5 2.3 0.8 

Hypothetical 
scalene 
ellipsoid 

3 2 1 1.5 3 2 

 

Table 5.5. Mean length, width, and thickness of nodules, and relationship 
between axes a, b, and c of raw material nodules cf. Table 5.2 relationship for 
hypothetical scalene ellipsoid 

 

5.3.5 Raw Material Size 
Establishing raw material size is essential to the application of the cortex ratio.  While an 

approximate theoretical nodule volume size may be calculated (e.g. Dibble et al. 2005), 

gaining an understanding of average size of nodules from likely raw material sources is 

valuable (Douglass 2010).  Table 5.7 presents metric data from the experimental data and 

the Seilah nodule data.  This suggests an increase in sample size decreases the average size. 
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 Measures Fayum Experimental 
Mean (n=8) 

St. Dev. 
(n=8) 

Seilah Mean 
(n=986) 

St. Dev. 
(n=986) 

Length (mm) 100.60 10.7 83.09 23.3 

Width (mm) 74.40 8.8 60.40 15.3 

Thickness (mm) 42.90 6.9 35.76 13.3 

Weight (g) 429.00 91.8 276.73 174.9 
 

 Table 5.6. Metric data from Fayum nodules 

 

5.4 Application of Method to Experimental Assemblage 
 

5.4.1 Calculating Volume and Surface 
Because Dibble’s method utilizes weight and density of raw material to calculate volume 

and surface, it is useful to compare the results of this method with conventional 

calculations of quadratic surface, particularly scalene ellipsoids, assumed to be the best 

approximation of raw material nodules (discussed below) and cores (Douglass et al. 2008; 

Douglass 2010).  Table 5.7 shows the calculation of volume and surface based on Dibble et 

al. (2005) and a scalene ellipsoid following Douglass (2010).  Surface is underestimated by 

the method suggested in Dibble et al. (2005) in comparison to the calculation of a scalene 

ellipsoid based on axial measurements. 

 

 

 

Figure 5.8. Nodule from Seilah 
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Core Weight 
(g) 

Volume 
(weight/density) 

Surface 
(sphere) mm2 

Volume         
(scalene ellipsoid) mm3 

Surface Area  
(scalene ellipsoid) mm2 

Gebel Lahun 386 156.91 572552.45 139533.84 614366.94 

Gebel er-Rus 429 174.39 707221.17 159074.54 779494.32 

Ilet el Hawa 1 325 132.11 405889.10 127320.90 554914.26 

Ilet el Hawa 2 478 194.31 878003.93 210467.86 1059212.95 

Seilah 1 470 191.06 848860.61 166674.58 911831.44 

Seilah 2 578 234.96 1283796.96 231823.36 1094345.46 

Seilah 3 294 119.51 332150.82 104143.80 498315.55 

Umm es-Sawan 472 191.87 856100.33 221331.49 984141.13 

Mean 429 174.39 735571.92 170046.29 812077.76 

St. Dev. 91.8 37.3 304024.8 46769.7 234532.5 

Seilah (mean) 276.63 112.45 411428.1 104320.55 494552.77 

Seilah   (st. dev.) 174.85 71.08 552004.6 73009.5 360594.9 
Surface (sphere) 4π(3V/4π)2/3, Volume (scalene ellipsoid) 4/3πabc, surface area (scalene ellipsoid

 4π[(apbp+apcp+bpcp)/3]1/p  (p ≈ 1.6075) 

Table 5.7. Calculation of volume and surface of raw material nodules
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5.4.2 Fayum Experimental Assemblage Manufacture 
Eight flint nodules were reduced using free hand, hard hammer percussion.  A variety of 

hammer stones were used during this process.  Cores were reduced perpendicular to the 

long axis of the core until it was no longer possible to remove flakes without either risk of 

injury to knapper or use of bipolar flaking.  Nodules were weighed before flaking began, 

and after every flake removal, measurements were taken on the core to record size 

dimensions (length, width, thickness), mass (weight), proportion of cortex and number of 

flake scars visible.  All products of flaking were collected, and as much of flaking shatter 

as was possible to get an indication of weight of shatter, although this was not analyzed. 

 

5.4.3 Technological Analysis of Experimental assemblage 
Only artefacts greater than 10mm in maximum dimension were analyzed and artefacts 

below this size were weighed as shatter. In the analysis of the prehistoric assemblages, 

only artefacts greater than 20mm in maximum dimension were analyzed, as artefacts 

below this size are more likely subject to post-depositional movement (Fanning and 

Holdaway 2001). A total of 610 artefacts were produced >10mm in maximum dimension, 

of which 232 are >20mm in maximum dimension (Table 5.8).  Mean dimensions are given 

in Tables 5.9 and 5.10. 

 

 

 

 

 

 

 

 

 



131 
 

Cobble Cobble 
Weight (g) 

Total Artefact  
(n) 

Artefact>20m 
(n) 

Artefact >10m 
(n) 

Shatter 
(g) 

Gebel Lahun 386 44 22 44 9 

Gebel er-Rus 429 148 59 148 
4
4 

Ilet el Hawa1 325 44 16 44 
 

Ilet el Hawa 
2 478 111 53 111 65 

Seilah 1 470 89 21 89 31 

Seilah 2 578 61 17 61  

Seilah 3 294 67 27 67 16 

Umm es-
Sawan 472 46 17 46 12 

 

 Table 5.8. Raw material reduction products 

 

 N Mean (mm) St. dev. Max. Min. 

Length 610 20.57 11.6 99 10 

Width 610 13.41 9.1 75 3 

Thickness 610 5.41 12.3 245 1 

 

Table 5.9. Mean length, width and thickness for all artefacts in the 
experimental assemblage 

 

 N Mean (mm) St. dev. Max (mm) Min (mm) 

Length 232 31.01 12.9 99 20 

Width 232 20.57 11.1 75 5 

Thickness 232 8.70 17.5 58 1 

 

Table 5.10. Mean length, width and thickness for all artefacts >20mm in the 
experimental assemblage 
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In archaeological assemblages the intensity of reduction can be examined by 

comparing the number of flakes to the number of cores.  The flake to core ratio for the 

experimental assemblage is 24.94.  In this instance the MNF (Minimum Number of Flakes, 

Holdaway and Stern 2004) is used which includes all complete flakes, all proximal flakes, 

half of complete flakes with a longitudinal split and half of the proximal flakes with a 

longitudinal split (these last two flake classes must be halved to account for left and right 

pieces).  This is so the flake number is not overestimated by including all broken flakes 

that may have originated from a single flake. 

The proportion of cortex was recorded on for all artefacts (except chips) on the 

dorsal surface of flakes, or the entire surface in the case of cores, as either none, 1-50%, 

50-99% or completely covered (Table 5.11).  Table 5.12 shows mean length of cortical (1-

50%, 50-99% and complete cortex) and non-cortical (0% cortex) artefact classes, 

indicating cortical flakes are slightly larger. 

 

Cortex N % 

None 91 38.72 

1-50% 82 34.89 

50-99% 43 18.30 

Complete 19 8.09 

Total 235 100 

 

Table 5.11. Proportion of cortex for assemblage 
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Flake Class Mean Length (mm) St. Dev. 

Complete Flake 30.41 9.7 

Core 75.50 12.6 

Cortical Complete 
Flake 30.64 8.4 

Non-Cortical Complete 
Flake 27.41 7.7 

 

Table 5.12. Mean length of cores and complete flakes 

 

Flake surface area and core volume were calculated using maximum length and 

width measurements, together with cortex surface area.  The total area of flake cortex 

(141628 mm2) was calculated by multiplying the surface area of the flake by the proportion 

of cortex recorded as either None (0%), 1-50% (midpoint of 25%), 50-99% (midpoint of 

75%) and Complete (Complete) (following Dibble et al. 2005).  The total area of core 

cortex (3598606.04 mm2) was also calculated by multiplying surface area using above 

formula for ellipsoid surface by proportion of cortex.  The total surface area of cortex 

present within the experimental assemblage is 231603.25 mm2. 

 Dibble et al. (2005) and Douglass et al. (2008) derive nodule volume by dividing 

assemblage volume by the number of cores.  The total assemblage volume is 2831029.00 

mm3, divided by eight is 353878.63 mm3.  This number is then input into the formula for 

calculating surface area from volume: (4π(3V/4π)2/3) (V = volume) (Table 5.13).   

 

Assemblage 
Assemblage volume 

mm3 
Cores 

(n) 
Nodule Volume 

mm3 
Nodule Surface 

cm2 

Experimental  2831029.00 8 353878.63 29121.89 

 

 Table 5.13. Deriving theoretical nodule 
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Using these figures the ratio between the expected amount of cortex (based on core 

size estimates and number of recorded cores) and the actual observed amount of cortex 

(based on flake and core cortex area) can be calculated.  For the experimental assemblage 

it is 0.99, very close to the expected value of 1.00 (Table 5.14).  

 

Assemblage 
Expected Cortical 
surface mm2 

Actual Cortical 
surface mm2 Ratio 

Experimental  232975.11 231603.25 0.99 

 

  Table 5.14. Cortex Ratio 

 

5.4.4 Assemblage Features that may affect ratio 
Experimental assemblages confirm the calculations in the method of Dibble et al. (2005, 

and Douglass et al. (2008).  Results in an archaeological application in western New South 

Wales, Australia the method suggests the curation of cortical artefacts in the form of flakes 

(Douglass et al. 2008).  This makes sense in an environment where raw material is 

abundant, but other resources are unpredictable.  However, in some assemblage contexts 

cores also may be removed instead of and/or in addition to the movement of flakes.   

 This presents two issues that can be easily addressed.  The first relates directly to 

the method for calculating the cortex ratio.  The ratio itself is contingent upon a number of 

conditions 1) that raw material nodules are fully cortical, 2) metric data from the total 

assemblage (all flakes, cores and tools) is available, and 3) a theoretical nodule size can be 

accurately estimated.  Calculating the size of the theoretical nodule is dependent on core 

frequency as described above.  If all cores are present then the calculation is valid.  If cores 

have been removed or supplemented, the theoretical nodule size will not always 

approximate reality.  The effect of removing or adding cores can be illustrated for the 

calculation of theoretical nodule volume where core frequency is first the denominator and 

then used in the calculation of expected surface:  
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Figure 5.9.  Hypothetical scenario showing two principle equations and the 
effect of core frequency on the cortex ratio result.  Example ‘a’ shows the 
effect on the cortex ratio when core frequency is 100, and example ‘b’ shows 
the effect when core frequency is 10. 

 

Figure 5.9 describes two hypothetical scenarios to illustrate the effect of core 

frequency on the calculation of both theoretical nodule volume and surface, and the 

calculation of expected cortical surface.  In scenario a, the core frequency is 100 giving a 

theoretical nodule volume that is smaller in comparison to scenario b, where the core 

frequency is 10.  The expected cortical surface in scenario b is larger than scenario a.  This 

results in a large difference in cortex ratio where fewer cores in scenario b suggest a very 

low cortex ratio indicating substantial cortex loss.  While this may reflect reality, that is to 

say, the removal of cores and therefore surface, it may unnecessarily distort the cortex ratio 

by implying the loss of many cortical flakes relative to the number of cores. 

 While the above examples are extreme cases, if core frequency is reduced by the 

removal of cores, then the expected core volume or surface will be high.  This leads to a 

larger expected surface area, and hence a very low cortex ratio.  The opposite is true if core 

frequency is inflated through the addition of cores. In this case, expected core volume and 

surface area will be low, and the cortex ratio will be consequently high. 

 An alternative approach is to derive theoretical nodule estimates by extensive raw 

material analysis; identification and examination of all possible sources, identification of 
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likely sources and measurement data on raw material nodule from these sources (Douglass 

2010).  Douglass (2010), who undertook such raw material surveys in his Australian study, 

also suggests a regression of experimental data to derive an estimate of original nodule size.  

If these methods are not possible, an effective solution to this issue would be to derive an 

estimate of nodule size from archaeological data based on core volume and surface area. 

 In the Australian studies reported by Douglass it is likely that flakes were curated 

rather than cores, but it is possible that cores (cortical or otherwise) were curated in other 

regions.  If cores are removed, it is necessary to assess this, or differentiate it from flake 

removal.  Examining surface or ‘cortex’ loss mostly indicates flake movement as flakes 

carry more surface area relative to volume than cores, however, alternative methods may 

also be used to indicate and/or distinguish core movement.  Removal of partially used or 

decortified cores (artefacts with a lower surface to volume ratio than flakes) shifts the 

apparent surface to volume ratio of cores, essentially increasing it in an assemblage-wide 

context.  This can be measured and expressed as a ratio to express volume loss or 

supplementation in the same way that the cortex ratio expresses surface loss or 

supplementation. 

 

5.4.5 Volume Estimates 
The impacts of core frequencies that are not equivalent to 1 (where 1 equals all cores 

present and a relationship of 1 core per nodule is met) can be assessed through size 

measures.  A ‘volume ratio’ can be derived to assess the proportion, if any, of volume lost 

in an assemblage through artefact removal.  Like the cortex ratio, the volume ratio is a 

comparison between an expected figure and an observed figure. 

 The flake dimensions used to measure both the archaeological and experimental 

assemblages follow the axis of percussion and therefore the main axis of the flake ‘shape’.  

Core volume was calculated using formula for the volume of an ellipsoid, whereas volume 

for complete flakes used the volume for an oblique cone where the base was calculated 

using flake width and thickness and height is the length along the axis of percussion 

(arguably it would better to use platform width and thickness for the base but platforms are 

often missing or quite small and would therefore underestimate and distort the shape).  

Volumes of complete flakes with expanding forms were calculated using the volume of a 

prism first calculating the surface (trapezoid) and multiplying it by the thickness. Complete 
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flakes with blade, block, normal and rejuvenation forms were calculated using simple 

cubic measurements.  Volume was calculated by multiplying the surface area by flake 

thickness. This provides an average thickness for flakes that have feather terminations 

accounting for changes in thickness from proximal to distal ends.  Broken flakes used the 

formula for basic cubic volume, except for complete split flakes (longitudinal splits) where 

the surface of a right angled triangle multiplied by flake thickness was used.  Core volume 

was derived using the volume of both ellipsoids and spheres (Table 5.15). 

 

The expected nodule volume area can be calculated in one of two ways, either: 

------------------------------------------------------------------------------------------------------ 

Theoretical nodule volume = total assemblage (volume) / core frequency   (5) 

     Or 

Theoretical nodule measure = upper quartile of core volume   (6) 

            

----------------------------------------------------------------------------------------------------- 

 

Both measures will be affected by activities in the past. If cores are added or 

removed from the assemblage, the core frequency will change and therefore so will the 

size of the theoretical nodule. Equally, the size of the cores will only approximate the size 

of the original nodule since by definition cores have been reduced by core knapping 

(Dibble et al. 2005). An alternative measure uses an average based on measurements from 

nodules thought to be typical of those collected for knapping at the raw material source. 

Below the effects of using this as the estimate for expected core size are explored.  
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Flake Class Area (S) Volume (V) Calculation  

Complete Flake 
blade   Cube V = l x w x t 

 

CF block   Cube V = l x w x t  

CF contracting   Oblique cone V = 1/3BH  

CF expanding Trapezoid Prism S = 1/2H(a+b), V = S x t  

CF normal   Cube l x w x t  

CF Rejuvenation   Cube l x w x t  

Core   Ellipsoid V = 3/4πabc**  

Core   Sphere V = 4/3πr2 
 

Angular 
fragment   Cube V = l x w x t 

 

Complete Split 
blade   Cube V = l x w x t 

 

Complete Split 
feather 

Right 
triangle Prism S = (AB x AC)/2***, V = S x t  

Complete Split 
expanding 

Right 
triangle Prism S = (AB x AC)/2, V = S x t 

 

Distal Flake   Cube l x w x t  

Medial Flake   Cube l x w x t  

Proximal Flake   Cube l x w x t  

Proximal Split 
Flake   Cube l x w x t 

 

*l = axial length, w = axial width, t = axial thickness, B (base) = width x thickness, H = 
flake length, a = platform width, b = maximum length, r = radius (1/2 length) **abc = 
length, width, thickness semi-axes *** AB = length of opposite side (axial length), AC = 
length of adjacent side (maximum width) 

Table 5.15. Summary of calculations used for various flake class, V = volume, 
S = surface  
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 Because cores have the highest volume to surface area ratio of any of the three 

major artefact classes, it is logical that their removal or supplementation will significantly 

impact a surface area (i.e. cortex ratio) or volume ratio where one equals the discard of all 

elements of reduction in a single location and their total recovery and analysis by an 

archaeologist.  If cores are missing from an assemblage, the expected volume will be high 

and a volume ratio above one.  The reverse will be true it cores have been supplemented, 

or significant volume has been lost through the removal of other elements of the 

assemblage.  If little volume has been removed, then the ratio will approximate 1. 

 The cortex and volume ratios indicate different things so the ratio values have 

different meanings.  They both indicate loss of some element, but in the case of the cortex 

ratio it is the actual versus observed surface area that is affected (loss < 1, supplementation > 

1), whereas in the case of the volume ratio it is the predicted/expected volume that has 

been affected (loss >1, supplementation <1), hence the difference in ratio result.  In the 

case of the cortex ratio values lower than one indicate loss of surface, and in the case of the 

volume ratio values greater than one indicate loss of volume.  The volume ratio (based on 

spherical calculations) of the experimental assemblage is 0.94. This means the calculations 

for the flake classes slightly under-predicts the volume, likely the result of the use of 

certain measurements described above (Table 5.16).  The result needs to be considered in 

the archaeological measures discussed in Chapters 6-9. 

   

Assemblage 
Core 
(n) 

Hypothetical 
volume (sphere) 
(mm3) 

Estimated 
assemblage 
volume (mm3) 

Actual 
assemblage 
volume (mm3) 

Ratio 
(observed/ 
expected) 

Experimental 8 549494.07 4395952.58 4136564.21 0.94 

 

 Table 5.16. Results of volume ratio applied to experimental assemblage 

 

Calculating both the cortex and volume ratios indicate how volume and surface 

may relate to utility and reduction of raw material nodules.  Additional assemblage 

attributes indicate the manner in which raw material nodule are flaked.  Differences in 

volume and surface of flakes and cores are essential to document as the quantification of 
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surface and/or volume loss may indicate the kinds of artefacts moved (e.g. flakes or cores) 

because different artefact types have greater or lesser volume or greater or lesser surface 

area.  Cores for instance retain much of the volume of raw material reduction.  Identifying 

the movement of flakes or cores, or both, and raw material reduction strategies directly 

relates to the kinds of movement people engaged in due to specific environmental and 

socio-economic situations.  The raw material reduction strategies are examined and volume 

and cortex ratio is applied and results discussed in the following chapters. 
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CHAPTER 6 

KOM K AND KOM W, FAYUM DEPRESSION 
 

6.1. General Assemblage Attributes 
 

A total of 8570 artefacts from Kom K and 8452 artefacts from Kom W were analyzed.  

Maximum length, width and thickness were recorded for each artefact (Table 6.1).  Table 

6.2 provides the frequency and proportion of artefact classes.  The fragmentation ratio 

provides an indication of artefact breakage during manufacture and post-depositional 

breakage in the assemblages. Kom K and Kom W were excavated either wholly or 

partially by Caton-Thompson in the 1920s and in addition, Kom K was ploughed on 

occasion in the last 50 years for agriculture.  Table 6.3 provides the ratio of complete 

flakes to proximal flakes indicating fragmentation through lateral breakage.  This suggests 

very little artefact breakage in either assemblage.   

 

  N 
          
MNF 

Sum of Maximum 
Length (mm) 

Mean 
(mm) 

St. 
Dev. Max. Min. 

Kom K Length 8574 4962 235068 27.38 8.6 109 10 

 Width 8574 4962  19.07 6.9 75 2 

 Thickness 8574 4962  7.90 4.4 57 1 

Kom W Length 8452 3449 155941 26.67 8.7 104 10 

 Width 8452 3449  18.33 6.6 96 3 

 Thickness 8452 3449  7.72 4.2 50 1 

 

Table 6.1. Mean length, width and thickness for all  
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Artefact  Type   
Kom K   

(n) 
Kom K  

(%) 
Kom W  

(n) 
Kom W 

(%) 

Complete Flake 
Bipolar 2 0.02 0  0 

Complete Flake  4961 57.89 5013 59 

Complete Flake Split 535 6.24 612 7.24 

Proximal Flake 420 4.90 470 5.56 

Proximal Flake Split 61 0.71 101 1.20 

Medial Flake 144 1.68 89 1.05 

Distal Flake 687 8.02 488 5.77 

Complete Tool 186 2.17 170 2.01 

Complete Split Tool 11 0.13 3 0.04 

Proximal Tool 11 0.13 14 0.17 

Proximal Split Tool 2 0.02 3 0.04 

Medial Tool 4 0.05 1 0.01 

Distal Tool 7 0.08 7 0.08 

Angular Fragment Tool 72 0.84 43 0.51 

Axe 1 0.01 1 0.01 

Chopper 1 0.01 0  0 

Core 409 4.77 284 3.36 

Hammer 10 0.12 1 0.01 

Angular Fragment 
(>15mm) 870 10.15 1089 12.89 

Chip (<15mm)*  176 2.05 62 1 

Total 8570 100 8451 100 

  *(NB. Not recorded for Kom W in 2006) 

Table 6.2. Flake class proportions for all raw materials 
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Assemblage Complete flakes (n) Proximal Flakes (n) Ratio 

Kom K 4962 420 11.81 

Kom W 5013 470 10.67 

 

Table 6.3. Complete flake to proximal flake fragmentation ratio 

 

The proportions of cortex for the Kom K and Kom W assemblages suggest that 

across the assemblage there is no significant difference between proportions of cortex 

(Table 6.4 cf. Table 6.8 percentage of cortex on cores).  Artefacts with lower proportions 

of cortex are more common in both assemblages. 

 

Cortex 
Kom K 

(n) 
Kom K 

(%) 
Kom W 

(n) 
Kom W 

(%) 

None 2138 25.45 2273 27.06 

1-50% 4651 55.36 4448 52.95 

50-99% 1272 15.14 1235 14.70 

Complete 340 4.05 444 5.29 

Total 8401 100 8400 100 

 

Table 6.4. Proportion of cortex on all artefacts 

 

6.2 Raw material use, flaking strategy and reduction intensity 
 

Examining movement of elements of the assemblage as a proxy for human movement is 

the primary goal of this analysis.  Identifying the way which raw material was reduced 

provides initial information crucial to understanding any subsequent removal of elements, 

essentially enabling a null hypothesis to be formulated, i.e. what would the assemblage 

look like given raw material is reduced in a particularly way, or a range of ways and all 

elements of reduction are present within an assemblage. 
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 The degree to which raw material was utilized in the assemblage can be examined 

by comparing the number of flakes to the number of cores.  The flake to core ratio for the 

Kom K assemblage is 12.86 and for the Kom W assemblage is 20.56 (Table 6.5).  In this 

instance, the MNF (Minimum Number of Flakes, see Holdaway and Stern 2004) is used as 

described above.   

 

Assemblage MNF Core Ratio 

Kom K 5259 409 12.86 

Kom W 5839.5 284 20.56 

 

Table 6.5. Flake to core ratio for Kom K and Kom W 

 

 Several explanations exist for why there is a difference in flake to core ratio 

between the two assemblages: a) the removal of cores from Kom W, b) the addition of 

flakes at Kom K, c) heavier reduction of cores at Kom W, thereby increasing the number 

of flakes relative to cores, d) high conversion rate of flakes to tools at Kom K, thereby 

decreasing the number of flakes relative to cores. 

 Resolving these possibilities can be addressed by examining a number of other 

technological features of the assemblages.  Raw material reduction (core, flake and tool) is 

a simple way of examining scenarios ‘c’ and ‘d’.  If this difference is a feature of reduction 

then differences in the proportions of cortex on artefacts, artefact size, core type, dorsal 

scars and tool reduction would be expected.  If not, then it suggests that artefacts were 

reduced with similar intensity, but elements were either removed or supplemented. 

 

6.2.1 Core Attributes 
While the ratio of non-cortical cores to cortical cores suggests that cores discarded at Kom 

W were slightly more reduced than at Kom K (Table 6.6), there is no significant difference 

(Chi2=1.5 DF = 1 p=.221).  The majority of cores at Kom K and Kom W retain cortex on 

1-50 % of the surface of the core (Table 6.7).  Overall the reduction of cores does not 

appear extensive which may suggest an abundance of raw material. 
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Assemblage 
Non Cortical Core 

(n) 
Cortical Core 

(n) Ratio 

Kom K 40 384 0.10 

Kom W 35 249 0.14 

 

Table 6.6. Non-cortical core to cortical core ratio 

 

Cortex 
Kom K 

(n) 
Kom K 

(%) 
Kom W 

(n) 
Kom W 

(%) 

None 25 6.11 35 12.32 

1-50% 234 57.21 144 50.70 

50-99% 150 36.67 105 36.97 

Total 409 100 284 100 

 

Table 6.7. Proportion of cortex on cores 

 

 Core type indicates the intensity and form of reduction of cores within an 

assemblage and helps to explain the difference in flake to core ratio between Kom K and 

Kom W and the cortex ratio.  Six different types of cores are defined; bidirectional (two 

directions on one face are flaked), bifacial (two sides of the core are flaked), multiple 

(three or more flaking directions), test (only one flake scar is present), tranchet and 

unifacial (one flaking direction) (Table 6.8).  The high proportion of multiple cores 

suggests more intensive core reduction and discard of those cores at Kom K.  This may 

however reflect core removal from Kom W, and further reduction (into multiple cores) and 

discard at alternative locations.  However, the overall difference between proportions of 

core types at Kom K and Kom W is not statistically significant (Chi2 .714, DF = 5, p = 

0.982).  
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Core Type 
Kom K 

(n) 
Kom K 

(%) 
Kom W 

(n) 
Kom W 

(%) 

Bidirectional 4 0.97 9 3.15 

Bifacial 68 16.43 56 19.58 

Multiple 180 43.48 99 34.62 

Nuclear 
Tool 1 0.24 1 0.35 

Test 48 11.59 27 9.44 

Tranchet 1 0.24 1 0.35 

Unifacial 112 27.05 93 32.52 

Total 414 100 286 100 

 

Table 6.8. Proportions of core type for Kom K and Kom W  

 

 The average core sizes for Kom K and Kom W are almost identical (Table 6.9).  

This may be a product of core reduction whereby cores were uniformly discarded at a 

certain length.  However, examination of raw material sources discussed above, confirms 

little variation in raw material size (Table 5.6).  There is no indication that either Kom K or 

Kom W have unique raw material source/s, or that these sources are so geologically unique 

as to affect average size.   

 

Assemblage 
Core 
(n) 

Core length 
mean (mm) St Dev. 

Kom K 409 37.31 8.8 

Kom W 284 37.89 10.9 

 

  Table 6.9. Mean core length for Fayum assemblages 

 

 There is no significant difference in mean core length between Kom K and Kom W 

(t=-2.432, DF = 146, p = .951). Table 6.10 shows the average maximum length and 



147 
 

average core scar length for each core type.  Differences might be expected in average size 

for each core type, however, no statistically significant differences exist for Kom K (F = 

1.817, DF = 5, 403, p = .108), although they do for Kom W (F = 6.986, DF = 4, 142, p 

<.001).  Again this may suggest cores are uniformly discarded once they reach a particular 

size at Kom K, but some other type of behaviour relating to core use at Kom W (discussed 

below).  There is a difference of approximately 10-15 mm or more between the average 

core maximum length and the mean length of the core scar.  This suggests flaking did not 

necessarily occur parallel to the long axis of the raw material nodule to maximize length 

and produce long flakes.  

The notion of discard at a certain length is further confirmed by comparing sizes of 

unifacial and multiple cores.  Because there is very little difference in size between 

unifacial cores and multiple cores at either Kom K or Kom W (Table 6.10) cores that have 

been rotated multiple times, are not necessarily indicative of reduction intensity (F = .602, 

DF = 5, 403, p = 699).  A sequence of reduction from unifacial to multiple, where multiple 

cores are smaller because they are at the end of the sequence, is not suggested.  The 

average sizes of the major core types suggest that cores were discarded when they reached 

between 35 mm and 40 mm maximum length.  This suggests that the point of discard of a 

core was related to core size and not necessarily dependent on core type.  This may be a 

point where the core could no longer be held easily given that bipolar flaking was not 

utilized.  Unifacial cores represent approximately one third of all core types at both Kom K 

and Kom W suggesting that their high discard rate reflects a preferred type of reduction 

where the core was not rotated before discard.   

Choosing not to rotate a core may not indicate wasteful behaviour.  The decision to 

rotate a core may relate to another variable such as shape of raw material nodule and 

ergonomic ease of flaking, thus determining whether or not a core was rotated or simply 

continuously flaked in a single direction.  If this is true, unifacial and multiple cores reflect 

the end points of distinctive flaking strategies 
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Core Type 
Kom K 

(n) 
Kom W 

(n) 
Kom K max. length 

mean (mm) 
Kom W max. length 

mean (mm) 
Kom K core scar 

length mean (mm) 
Kom W core scar 
length mean (mm) 

Bidirectional 4 9 37.00 + 6.1 35.33 + 3.7 21.75 + 7.4 21.56 + 4.1 

Bifacial 68 56 39.40 + 10.3 38.89 + 10.7 24.59 + 7.8 23.86 + 8.4 

Multiple 180 99 36.24 + 8.2 37.61 + 10.2 24.39 + 6.8 23.72 + 6.8 

Nuclear tool 1 1 33.00 + 0.00 45.00 + 0.00 0.00 19.00 + 0.00 

Test 48 27 36.56 + 9.9 44.52 + 18.8 21.81 + 6.6 25.04 + 13.8 

Tranchet 1 1 28.00 + 0.00 43.00 + 0.00 22.00 + 0.00 30.00 + 0.00 

Unifacial 112 93 38.13 + 8.2 35.85 + 7.9 23.13 + 7.0 20.22 + 5.9 

All 414 286 37.31 + 8.8 37.89 +10.9 24.00 + 6.8 25.10 + 7.74 

 

Table 6.10. Mean and standard deviation for maximum length and mean and standard deviation for core scar length for each 
core type  

Proportion of cortex 
Kom K 

(n) 
Kom W 

(n) 
KK max. length 
mean (mm) 

KW max. length 
mean (mm) 

KK core scar 
length mean (mm) 

KW core scar 
length mean (mm) 

50-99% 150 105 39.08+9.3 38.47+12.9 23.93+7.6 21.76+9.0 

1-50 % 234 144 36.21+8.2 36.73+8.3 23.88+6.3 22.94+6.8 

None 25 35 37.08+9.6 40.91+12.8 24.00+7.2 25.09+7.4 

 

Table 6.11. Relationship between proportion of cortex, mean maximum length and core scar length of all cores 
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Differences in core scar length among core types is not statistically significant at 

Kom K (F = 1.525, DF = 5, 403, p = .181), but is at Kom W (F = 4.967, DF = 4, 142, p 

= .001).  Similarities in core scar length of major core types suggest cores were discarded 

once a flake of a particular length could no longer be produced (cf. Close 1999) at Kom K, 

but not at Kom W.  Unidirectional cores have, on average, smaller core scars than multiple 

cores, but this difference is not significant (Table 6.10).  This indicates that initial flakes 

removed from the core may not be the largest, depending on core shape and flaking 

strategy.  This may mean that changes in flake size as flaking progresses is not necessarily 

linear. 

Because core flaking is reductive, it would be expected cores with the least cortex 

should be the smallest.  Table 6.11 indicates a relationship between core scar length and 

proportion of cortex.  Length decreases as the proportion of cortex decreases.  However, 

the same relationship is not observed for overall core size.  For 50-99% and 1-50% 

categories, core size gets smaller as cortex proportion reduces, but cores without cortex are 

larger than cores with 1-50% cortex at Kom K and are the largest at Kom W.  Cores with 

no cortex (0%) must have multiple platforms, as the core must be rotated to remove all 

cortex.  This may indicate that larger raw material nodules were used in flaking strategy 

where cores were rotated, while smaller raw material was unifacially flaked.  Alternatively, 

rotating a core reduces surface rapidly, but not volume.  Unifacial flaking, however, 

reduces volume rapidly, especially through the long axis of the core (discussed below), but 

does not remove all cortex.  The differential loss of volume between unifacial and multiple 

cores is shown in Table 6.12.   
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Core Type 
Kom K 

n 
Kom 
W n 

Kom K volume 
mean (mm3) St. Dev. 

Kom W  volume 
mean (mm3) St. Dev. 

Bidirectional 4 9 28084.79 12393.7 23765.10 7023.9 

Bifacial 68 56 39402.06 42748.0 38573.94 40931.6 

Multiple 180 99 28988.86 22799.3 35085.67 46583.8 

Test 48 27 31922.54 38882.8 73285.13 97040.2 

Unifacial 112 93 33354.37 25066.0 27835.01 21180.6 

All 414 286 32187.93 29723.2 36715.00 47313.4 

 

Table 6.12. Core volume (calculated as sphere) for each core type  

 

 Differences in the proportions of cores and core size between the Kom K and Kom 

W assemblages suggest either different strategies of raw material reduction, or different 

patterns of discard, either or both of which may relate to differences in movement.  It is 

possible that more cores were removed from Kom W to other locations, however, this 

needs to be tested by further analyses (reported below).  What can be concluded based on 

the examination of the core attributes that were discarded at Kom K and Kom W is that 

variables affecting the size and proportion of cortex are not consistent with a linear process 

of reduction across the assemblage, but rather represent specific flaking strategies which 

relate to original core shape and size.  This is analyzed further below. 

 

6.3 Core reduction and core shape 
 

As discussed above, Egyptian flint nodules approximate a scalene ellipsoid in shape.  

Discarded cores serve as a useful starting point to look at core rotation and intensity of 

reduction.  In both assemblages unifacial and multiple core types predominate.  There are 

many ways to reduce raw material nodules, for instance Levallois or blade production.  

However, core reduction where the flake product shape is not predetermined can be 

reduced to two flaking scenarios: one where the core is rotated one or more times, and one 

where it is not (Figure 6.1).  In addition to this, the core can be reduced parallel to the long 

axis of the nodule or perpendicular to this axis if the nodule is an ellipsoid. In Scenario 1, 
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unifacial reduction of a nodule parallel to its long axis occurs while in scenario two, this 

happens perpendicular to the long axis.  If multiple cores reduction is considered, a further 

alternative involves reduction of an elliptical nodule by rotating the core (Scenario 3) 

(Figure 6.2).  The position of the major, semi-major, and semi-minor axes of the core 

products is different in all three flaking scenarios (Figures 6.1 and 6.3). 

 

 

Figure 6.1. Hypothetical reduction sequence of an Egyptian flint cobble for 
Scenarios 1 and 2 
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Figure 6.2. Hypothetical reduction sequence of an Egyptian flint cobble for 
flaking scenario 3 

 

 

 Figure 6.3. Core products of flaking scenario 3 

 

Flaking in Scenario 1 produces a large proportion of relatively elongated, blade-like 

flakes.  However, these forms are rare in both assemblages (<3% of flakes). Table 6.13 

provides a rough measure of flake elongation in each assemblage.  Here the mean flake 

length (using the length of the axis of percussion from platform to vertex) is compared to 

the flake width (perpendicular bisector of flake length).  A ratio of three or more is used to 

describe blade form, which would indicate elongation.  At the lowest extreme a ratio of 2:1 

could be expected.  The ratios for both Kom K and Kom W are low in comparison to these 

values, suggesting flakes are not significantly elongated.  Flaking Scenario 1, therefore 

does not predominate in either of the assemblage.  The alternative is to reduce an elliptical 



153 
 

nodule by striking perpendicular to the long axis, illustrated in Scenario 2 (this core forms 

produced are unifacial or bifacial).  Another alternative is outlined in flaking scenario 3 

(Figures 6.2 and 6.3), where the core is rotated one or more times (producing multiple 

cores). 

 

Assemblage 
Flake length 
mean (mm) 

Flake width 
mean (mm) Ratio 

Kom K 22.25 19.47 1.23 

Kom W 21.61 18.99 1.22 

 

Table 6.13. Ratio of mean flake length (axis of percussion) to mean flake width 
for Kom K and Kom W 

 

If flaking Scenario 2 occurs and the original nodule axes are a > b > c (following 

the constraints of a scalene triangle), a is reduced more rapidly than the other axes.  This 

increases sphericity as a approximates b and/or c.  Whether this scenario was followed can 

be tested by looking at the relationships between axes of the different core types.  Core 

shape changes as core reduction proceeds. Table 6.14 shows the relationship between a, b 

and c for core types in the Kom K and Kom W assemblages, and Table 6.15 shows the 

relationship for each cortical category. Ratios between length (a), width (b), and thickness 

(c) axes for each core type in a sequence of reduction from unifacial to multiple suggest an 

increase in sphericity in multiple cores at both Kom K and Kom W as the ratios become 

smaller, although the same relationship is not observed for decreasing proportions of 

cortex. 

The decrease in ratio, particularly between a and b/c confirm the hypothesis that the long 

axis of the core is reduced more rapidly than the other axes (b and c) and suggests core 

reduction followed Scenario 2. Using this approach, the difference between Scenarios 1 

and 2 should be evident irrespective of the original nodule shape, however, if the nodule 

resembles an oblate ellipsoid (i.e. a=b>c), flaking using Scenario 1 is unlikely as the 

thickness dimension (c) is too small and flaking is therefore ergonomically difficult.  

Nodules of this shape can be flaked more easily using Scenario 2.  However, if nodule 
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shape is closer to a scalene ellipsoid flaking using Scenario 1 is possible with considerable 

platform preparation. In the Fayum assemblages both core shapes are present so either 

strategy could be followed.  

 

  Kom K     Kom W     

Core Type a : b  a : c  b : c  a : b  a : c  b : c  

Unifacial 1.42 2.06 1.49 1.43 2.14 1.51 

Bifacial 1.39 2.12 1.56 1.38 2.04 1.49 

Bidirectional N/A N/A N/A 1.41 2.08 1.51 

Multiple 1.34 1.83 1.38 1.38 1.95 1.44 

 

Table 6.14. Ratio between between mean lengths of axes a, b, and c of different 
core types  

 

  Kom K     Kom W     

Percentage 
Cortex a : b  a : c  b : c  a : b  a : c  b : c  

50-99 % 1.35 2.03 1.53 1.45 2.02 1.41 

1-50% 1.38 1.95 1.43 1.39 2.08 1.52 

None 1.43 1.99 1.42 1.46 2.12 1.50 

 

 Table 6.15. Ratio between mean lengths of axes for each cortex category for 
 cores 

  

6.3.1 Flake products 
For Scenario 2, the flakes that are produced will have the thickness of the nodule (polar 

radius, c) as their axis of percussion and therefore flake length.  The polar radius will 

fluctuate for all ellipsoid shapes with the exception of an oblate ellipsoid.  This means the 

longest flake length (axis of percussion) will be produced where the polar axis is greatest 
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(width, b, is greatest).  For an ellipsoid, this is at the centre of the nodule (Figure 6.2). The 

flakes with the greatest proportion of cortex will therefore be shorter than those with less 

cortex. Flakes are likely to be square in shape; their length and width will be similar and 

this will be reflected in flake form, and platform (angle and thickness) attributes.  If flaking 

Scenario 1 is employed, initial flakes are likely to be the longest and, as the core is reduced, 

become progressively smaller.  Flake products should be consistently ‘long’ (i.e. length: 

width ratio well above 1, probably >2), with contracting or expanding forms occurring 

throughout the reduction sequence.  If flaking Scenario 2 occurs, flake products should be 

consistently ‘squarish’ (i.e. length: width ratio close to 1), with contracting, expanding or 

normal forms.  This can be examined by comparing the length: width ratio across cortex 

categories (Table 6.17).  Results indicate that the ratio remains consistent throughout 

cortex categories and with values less than 1.5.  High proportions of contracting and 

expanding flake forms (Table 6.16) for both Kom K and Kom W and the low length to 

width ratios of flakes (Table 6.17) confirm the likelihood of cores being reduced using 

flaking strategy of Scenario 2, as flakes produced perpendicular to the long axis will be 

shorter and squarish (Figure 6.4).  In flaking Scenario 3 a combination of long and squarish 

flakes would be expected. 

 

Flake shape 
Kom K 

(n) 
Kom K 

(%) 
Kom W 

(n) 
Kom W 

(%) 

Blade 87 1.75 91 2.64 

Block 4 0.08 4 0.12 

Contracting 1828 36.84 1402 40.66 

Expanding 2304 46.43 1295 37.56 

Normal 712 14.35 656 19.03 

Rejuvenation 27 0.54 N/A   

Total 4962 100 3448 100 

 

 Table 6.16. Flake form for Kom K  and Kom W
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Figure 6.4. Likely flake products from Scenario 2 

 

  Kom K 
 

    Kom W 
 

    

Cortex 
Flake     

(n) 
Flake length 
mean (mm) 

Flake Width 
Mean (mm) Ratio 

Flake  
(n) 

Flake length 
mean (mm) 

Flake width 
mean (mm) Ratio 

Complete 234 22.75 19.76 1.22 286 21.32 18.25 1.25 
50-99% 706 24.86 20.37 1.30 792 23.49 19.84 1.25 
1-50% 2940 22.64 20.01 1.23 2840 21.85 19.48 1.19 
None 1081 19.38 17.35 1.20 1094 19.40 17.05 1.24 
 

Table 6.17. Ratio between mean flake length and width for each cortex category 
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Cortex Flake (n) Flake length mean (mm) St. Dev. 
Complete 15 21.87 9.3 
50-99% 34 28.74 9.9 
1-50% 64 26.70 10.1 
None 73 19.45 6.7 

 

Table 6.18. Mean lengths of complete flakes for each cortex category for 
experimental assemblage 

 

The similarities in the mean flake length between the experimental assemblage and 

the archaeological assemblages from Koms K and W (Table 6.18) suggest that Scenario 2 

was used in the Fayum.  There is no significant difference between the experimental 

assemblage of Scenario 2 (expected) and Kom K (t= 1.394, DF = 3, p = .258) or Kom W (t 

= 1.942, DF = 3, p=.147). 

 In flaking Scenario 1 cortical flakes will be removed first, but thereafter flakes with 

cortex will be fewer in number unless flaking leads to the core being rotated around the 

polar axis.  Platforms are likely to be unifacial or trimmed as platform preparation in the 

form of flake removal will probably be required to create a more level core surface.  In 

flaking Scenario 2, cortical flakes will be removed first and like Scenario 1, thereafter 

flakes will be removed with lower proportions of cortex.  Scenario 2 flakes are therefore 

likely to have higher proportions with cortical or unifacial platforms because the ‘natural’ 

cortical core platform surface will be relatively flat, although potentially not as flat as a 

manufactured flaking surface (Figure 6.5).  To replicate this surface in flaking Scenario 1 

platform preparation may be required on both spherical and elliptical raw material nodules.  

In flaking Scenario 2, high proportions of exterior platforms will be dorsal scars (‘scar’) 

after the initial flake removals.  
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 Figure 6.5. Cortical platform surface in flaking Scenario 2 on ellipsoid nodule 

 

 Tables 6.19 and 6.20 indicate high proportions of flakes and tools with cortical and 

unifacial platforms.  The exterior platform modification of complete flakes also indicates 

little preparation before flake removal and a large proportion of exterior platforms that are 

scars (Table 6.21). Both of these results are consistent with flaking Scenario 2. 

 

Platform 
Type 

Kom K 
(n) 

Kom K 
(%) 

Kom W 
(n) 

Kom W 
(%) 

Cortical 1685 33.96 1728 34.47 
Crushed 664 13.38 647 12.91 
Trim 64 1.29 15 0.30 
Uniform 2454 49.47 2520 50.27 
N/A 94 1.89 103 2.05 
Total 4961 100 5013 100 

 

Table 6.19. Complete flake platform types 

 

Platform 
Type 

Kom K 
(n) 

Kom K 
(%) 

Kom W 
(n) 

Kom W 
(%) 

Cortical 59 31.72 48 28.24 
Crushed 20 10.75 8 4.71 
Trim 4 2.15 0 0.00 
Uniform 94 50.54 102 60.00 
N/A 9 4.84 12 7.06 
Total 186 100 170 100 

 

Table 6.20. Complete tool platform type 
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Exterior Platform 
Modification 

Kom K 
(n) 

Kom K 
(%) 

Kom W 
(n) 

Kom W 
(%) 

Cortex 746 15.04 818 16.32 

Scar  3805 76.70 3887 77.54 

Trimming 403 8.12 305 6.08 

N/A 7 0.14 3 0.06 

Total 4961 100 5013 100 

 

Table 6.21. Exterior platform modification on complete flakes 

 

Past research has examined the relationship between platform attributes and flake 

size and shape (Dibble and Whittaker 1981; Dibble and Pelcin 1995; Dibble 1997; Speth 

1981; Dibble and Rezek 2009).  Recent experimental work on variability in flake shape 

and size suggests that both exterior platform angle and platform thickness (or depth) are 

significant variables for assessing core reduction while core morphology is of less 

importance (Rezek et al. 2011).  This result, combined with the flaking strategy outlined in 

above, suggests that flaking direction, relative to the long axis of raw material, and the 

variables suggested by Rezek et al. (2011) are the most significant in flake morphology 

and size.  The full analysis outlined by Rezek et al. (2011) is beyond the scope of this 

thesis, however, Tables 6.22 and 6.23 show the relationship between platform thickness 

and exterior platform angle and flake shape and size.  Smaller exterior platform angles and 

thicker platforms result in shorter flakes (shorter axis of percussion).  However, block 

forms have a mean platform angle of 85.0° + 5.8 and a shorter flake length than blade 

forms.  This may suggest there is no linear relationship between exterior platform angle 

and flake length, as there might be with platform thickness (cf. Dibble and Whittaker 1981).  

Rather, there may be an optimal exterior platform angle to produce longer flakes.  There 

does not seem to be a correlation between flake form and platform angle as both 

contracting and expanding flakes have similar mean exterior platform angles. 
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Kom K         

Flake form 
Complete 
flake (n) 

Flake length 
mean (mm) 

Platform thickness 
mean (mm) 

Platform angle 
mean (°) 

Blade 71 28.82+8.2 4.34+1.9 75.77+6.9 
Block 4 22.00+8.0 5.50+3.0 85.00+5.8 
Contracting 1587 21.87+7.1 5.91+3.0 70.55+11.3 
Expanding 1892 22.33+8.2 5.47+2.6 72.30+11.6 
Normal 615 21.74+7.3 5.91+2.6 71.21+11.6 

 

Table 6.22. Kom K flake form, mean length, platform thickness and platform 
angle 

 

Kom W         

Flake form 
Complete 
flake (n) 

Flake length 
mean (mm) 

Platform thickness 
mean (mm) 

Platform angle 
mean (°) 

Blade 77 28.68+8.5 4.56+1.8 75.06+9.0 
Block 3 20.67+10.1 5.67+2.9 90.00+10.0 
Contracting 1228 21.81+7.4 5.36+2.5 70.17+11.3 
Expanding 1074 21.70+7.3 5.01+2.3 72.25+10.5 
Normal 569 19.68+7.8 5.26+2.4 69.70+11.2 

 

Table 6.23. Kom W flake form, mean length, platform thickness and platform 
angle 

 

While flake thickness and platform angle may be significant, following Rezek et al. 

(2011), the morphology of a raw material nodule is likely to affect both these variables, as 

nodule morphology may influence flaking strategy, thereby ultimately constraining flake 

morphology (illustrated in Figure 6.5).  Raw material nodules observed here may be 

described generally as either spherical or elliptical.  For more spherical shapes, platform 

angles will be affected by the curvature (eccentricity) of the spherical surface, unless a 

platform is prepared (Option 2, Figure 6.6).  This type of platform preparation is essential 

as flaking is otherwise difficult due to awkwardness of angles.  For raw material nodules 

that are ellipsoids, the degree of flattening or ellipticity may create a flat surface in the 

middle of the flaking process in Scenario 2.  The striking angle will also affect the ease 

with which a flake is produced on a given platform surface.  Because of this, the angle of 

the platform may be affected, dependent on the point at which the flake removal occurs 

(Table 6.24).  It is clear that platform thickness and angle affect flake shape and size, if a 
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particular shape and/or size of flake is desired, then the shape of the raw material nodules 

will likely affect the flaking strategy adopted and the final ‘morphology’ of the discarded 

core (i.e. rotated or not). 

 

 

Figure 6.6. Likely platform surfaces for spherical and elliptical nodules 

 

Exterior Platform 
Angles 

Kom K 
(n) 

Kom K 
(%) 

Kom W 
(n) 

Kom W 
(%) 

40 24 0.62 16 0.54 
50 224 5.80 165 5.60 
60 871 22.56 638 21.66 
70 1443 37.38 1068 36.25 
80 1199 31.06 819 27.80 
90 33 0.85 202 6.86 

100 57 1.48 36 1.22 
110 9 0.23 2 0.07 
120         

Total 3860 100 2946 100 
 

 Table 6.24. Exterior platform angles for Kom K and Kom W complete flakes 
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6.4 Artefact movement  
As described in Chapter 5, the cortex ratio is an efficient way to assess artefact movement 

to and from different locations as a proxy for human movement.  The cortex ratio requires 

both an expected cortical surface and an observed cortical surface (Table 6.25).  Because 

the weight of cores was only recorded for half the assemblage, the estimate of nodule 

volume (mean nodule volume) is based on 214 cores from Kom W and 137 cores from 

Kom K.  

 The cortex ratio is 0.70 for Kom K and 0.88 for Kom W (Table 6.26).  The 

difference in the ratio indicates that there is more removal of cortex from Kom W than 

Kom K.  However, the flake to core ratio (Table 6.5) suggests cores have been lost from 

Kom W.  Cortex can be lost either through flake removal or core removal.  Cores have a 

lower surface area to volume ratio than flakes, so the higher flake to core ratio at Kom W 

may reflect the removal of cores. In contrast, at Kom K which has both a lower flake to 

core ratio and a lower cortex ratio than Kom W, the removal of flakes would account for 

cortical surface loss.  The different results for Koms K and W can be investigated further 

with the volume ratio.   
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Assemblage 
Total assemblage 
volume* (cm3) 

Core 
(n)**  

 Core 
(n) 

Theoretical nodule 
volume (cm3) 

Theoretical nodule 
surface** (mm2)  

Actual cortical 
surface (mm2) 

Expected cortical 
surface (mm2) Ratio 

Kom K 8357.32 214 409 39.05 35466.40 10098446.12 14505757.13 0.70 

Kom W 4725.20 137 284 34.49 27663.73 6922432.11 7856499.29 0.88 

* Based on weight/density (silicate = 2.46), Kom K n = 3817 and Kom W n = 2634 **Used only in core volume estimate 
as weight was recorded *** S = (4π(3V/4π)2/3) 

 Table 6.25. Results of applied Dibble et al. (2005) method cortex method, including experimental analysis  

 

Assemblage 
Total assemblage 
volume* cm3 

Core 
(n) 

Theoretical nodule 
volume (cm3) 

Theoretical nodule 
surface** (mm2)  

Actual cortical 
surface (mm2) 

Expected cortical 
surface(mm2) Ratio 

Kom K 8357.32 409 35.39 29121.89 10098446.12 11910852.64 0.85 

Kom W 4725.20 284 35.39 29121.89 6922432.11 8270616.51 0.84 

Fayum Exp. 283.10 8 35.39 29121.89 231603.33 232975.11 0.99 

* Based on weight/density (silicate = 2.46) ** S = (4π(3V/4π)2/3) 

Table 6.26. Results of applied Dibble et al. (2005) cortex method, using experimental theoretical nodule volume for Fayum 
assemblages, including the experimental assemblage 
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The volume ratio indicates the amount of volume lost in comparison to a predicted 

assemblage volume based on core size.  Like the cortex ratio, a volume ratio of 1 indicates 

all volume is represented, but because of the nature of the calculations (described in 

Chapter 5), a higher volume ratio will indicate greater volume loss.  The volume ratio for 

both Kom K and Kom W is above 1 indicating volume loss with Kom W having a higher 

ratio value than Kom K (Table 6.27). Spherical volume is retained for core volume because 

as discussed above the way in which nodules were knapped heavily reduces the long axis 

(given the initial elliptical shape) of the nodule initially, making the sphere a more 

appropriate option for the knapped cores. The Kom W cortex ratio was also higher than 

Kom K however these ratio values are read in different ways. Thus a higher cortex ratio at 

Kom W reflects less cortex removed than at Kom K while a higher volume ratio means 

more Kom W volume removed.   

 

 
Core 
(n) 

Hypothetical 
nodule volume 
(sphere) (mm3) 

Estimated 
assemblage 

volume (mm3) 

Actual 
assemblage 

volume (mm3) 

Ratio 
(actual/ 

expected) 

Kom K 409 32186.93 13164452.89 36860261.22 2.80 

Kom W 284 36714.99 10427057.02 32129380.02 3.08 

 

Table 6.27. Volume ratios using sphere calculation for nodule volume 

 

The results indicate that while Kom W is losing slightly less cortical surface in 

relation to Kom K, it has lost more volume.  This suggests that cores were removed more 

often from Kom W, as the ratio of surface to volume of a core is far less than that for 

flakes.  Volume it is missing from Kom W, but much less so from Kom K and this lost 

volume most often occurred in the form of cores. 
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6.5 Edge modification: Flake reuse/conversion 
 

Technological features of tools are presented here to highlight intensity of reduction and 

discard within the assemblage. The high flake to tool ratio may suggest that flake blanks 

were not converted to tools very frequently at either site (Table 6.28).  However, the 

difference between Kom K and Kom W may be explained by tools collected in the past.  

Kom W was completely excavated and presumably more completely collected, especially 

for finished tool types.  In addition Kom W is more widely known by collectors as it is 

conspicuous and located on a popular desert route frequented by tourists.  Despite this, the 

tool estimates must be fairly accurate as most collectors took highly curated tools, which 

only account for a very small portion of the assemblage.  The mean number of quadrants 

retouched at Kom K is 1.42 and at Kom W 1.39.  This suggests a slightly higher degree of 

reuse of tools at Kom K than Kom W, although this is not significant.     

 

 
Minimum number of 

flakes (MNF) 
Minimum number 

of tools (MNT) Ratio 

Kom K 5259 203.5 25.84 

Kom W 5839.5 187 31.23 

 

Table 6.28. Flake to tool ratio  

 

6.5.1 Tool Types 
There are more utilized (retouched) flakes and scrapers at Kom K, while Kom W has more 

denticulates and notches, which perhaps suggests a difference in reuse (Table 6.29).  

Denticulates may have been used at Merimde for grain harvesting as some have sickle 

gloss, which may also be true of the Fayum (Eiwanger 1999).  Bifacial elements in both 

assemblages are rare.  No microlithic elements or significant blade-based artefacts were 

recorded.  In general, the assemblage appears to be typologically and technologically 

characteristic of the Early Neolithic/Fayum A, flake-based industry (e.g. Caton-Thompson 

and Gardner 1934, Kozlowski and Ginter 1989). 
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Complete Tools 
Kom K 
(n) 

Kom K 
(%) 

Kom W 
(n) 

Kom W 
(%) 

Denticulate 92 49.46 107 62.94 

Notch 20 10.75 22 12.94 

Pebble 3 1.61 0 0 

Projectile 0 0 2 1.18 

Scraper 30 16.13 16 9.41 

Sickle 0 0 1 0.59 

Utilized 41 22.04 22 12.94 

Total 186 100 170 100 

 

Table 6.29. Proportions of different tool types 

 

6.5.2 Tool Size and Cortex 
If tools were made using flake blanks that were manufactured at Kom K and Kom W, 

flakes would be larger than tools, as tool manufacture is reductive, but this is not the case 

(Table 6.30).  Complete tools are even larger than the mean size of cores at Kom W, 

although cores are known to be missing from Kom W and it is probable people removed 

larger cores as they contain a greater amount of usable volume.  It is possible that people 

simply selected all of the largest flake blanks for the production of tools, to such an extent 

that they are no longer present at Kom K and Kom W.  Alternatively, the largest flakes 

may have been removed from both areas.  It is also possible that bifacial tools were not 

made from flake blanks at all, but simply made from a core reduced as the blank.  

Alternative raw material sources for tools are also a possibility.  
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Flake Class 
Kom K 

(n) 
Kom K length 

mean (mm) 
Kom W 

(n) 
Kom W length 

mean (mm) 

Complete  flake 4962 28.10+7.8 3449 27.13+8.0 

Complete tool 186 36.06+8.2 86 39.01+9.4 

Core 409 37.31+8.8 147 37.89+10.9 

 

Table 6.30. Mean length of cores, complete flakes and complete tools 

 

Table 6.31 shows that non-cortical tools at Kom W are substantially larger than 

those from Kom K.  Cortical tools are also larger at Kom W.  Non-cortical tools are larger 

than cortical tools at Kom W, which may reflect the flaking strategy discussed above. 

 

 
Non-cortical 

tool (n) 
Non-cortical 

length mean (mm) 
St. 

dev. 
Cortical 
tools (n) 

Cortical length 
mean (mm) 

St. 
dev. 

Kom K 40 33.38 9.0 15 34.91 9.3 

Kom W 146 41.59 12.9 71 39.15 8.3 

 

 Table 6.31. Mean length for non-cortical and cortical tools 

 

The largest tools at Kom K have the most cortex but the largest tools at Kom W 

have the least cortex (Table 6.32), although the difference between tool size is not 

significant at Kom K (F = 2.319, DF = 3, 182, p = .077) or Kom W (F = .668, DF = 2, 83, 

p = .516).  Both the nature of flake blank, the intensity of tool reuse and the type of tool 

resharpening (tool type) may be significant.  It is possible that flake blanks were produced 

from alternative raw material for some tools.  Use of alternative raw materials is likely in 

the case of sickle blades, bifacial projectiles and notches/denticulates, if they were used in 

plant harvesting. 
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Cortex 
Kom K 
tool (n) 

Kom K length 
mean (mm) 

Kom W 
tool (n) 

Kom W length 
mean (mm) 

Complete 1 33.00 0 0 

50-99% 32 38.22+8.7 14 39.57+8.0 

1-50% 113 36.42+7.7 57 40.16+10.0 

None 40 33.38+9.0 15 43.40+13.4 

  

 Table 6.32. Mean length of complete tools by cortex category 

 

The slight difference in tool type size between Kom K and Kom W (Table 6.33) 

probably relates to the proportion of tool types, although this is not significant (t = -.852, 

DF = 3, p = .457).  The mean lengths of denticulates at both Kom K and Kom W are larger 

than those for notches.  This suggests that denticulates are not simply resharpened notches 

(cf. Hiscock and Clarkson 2007; Holdaway et al. 1996) and may confirm the notion that 

some denticulates were also used in the harvesting of plants as suggested by Eiwanger 

(1999).  Differences in utilized tools may suggest more expended tools were discarded at 

Kom K.   

 

Tool Type 
Kom K 
tool (n) 

Kom K length 
mean (mm) 

Kom W 
tool (n) 

Kom W length 
mean (mm) 

Denticulate 92 36.90+7.8 107 42.83+11.0 

Notch 20 36.25+7.1 22 31.75+3.1 

Pebble 3 46.00+15.1 0  0 

Scraper 30 36.93+10.5 16 38.08+8.8 

Sickle 0  0 1 55.00 

Utilized 41 32.71+6.1 22 38.54+7.9 

 

 Table 6.33. Mean maximum length for each tool type 
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6.6 Summary of the Fayum Results 
 

The results of assemblage analysis suggest that raw material sources and reduction of raw 

material at both Kom K and Kom W is mechanically similar, but the removal or discard of 

expended artefacts at Kom K and Kom W are different.  This suggests a difference in 

movement.  Both assemblages were manufactured on raw material from similar, if not the 

same, sources.  Flake and core attributes such as form, size and proportion of cortex, 

suggest a particular flaking strategy was followed.  This strategy was described as Scenario 

2, whereby cores were flaked perpendicular to the long axis with no core rotation.  This 

typically produces flakes that are squarish in shape and unifacial cores.  In addition, some 

core rotation was present, so it is possible that flaking Scenario 3 was used, where cores 

were rotated to create a fresh platform.  It is likely that the different flaking strategies were 

used depending on the shape (and possibly size) of the original raw material nodules. 

 The results of the cortex ratio and volume ratio suggest differences in the discard of 

flakes and cores.  While the cortex ratio result suggests a similar amount of cortical surface 

removal from both Kom K and Kom W, the flake to core ratio and volume ratio suggest 

this surface was lost through different means.  In the case of Kom K, flakes were removed 

from the assemblage, but in the case of Kom W, cores were also removed in greater 

number.  Based on artefact size, it is likely larger cores were removed from Kom W.  Tool 

attributes in both assemblages were similar, suggesting similarities in tool use and discard. 

 The assemblages of Kom K and Kom W are palimpsests reflecting differences in 

curation of artefacts and discard; therefore the differences in movement are time-averged, 

‘net’ behaviours (Holdaway and Wandsnider 2008).  A short temporal span of occupation, 

reflected in radiocarbon determinations (Phillipps et al. 2011; Wendrich et al. 2010) 

together with this difference indicates movement in the Fayum was not necessarily uniform 

across the landscape.  It may also suggest that occupation remains in the region are not 

necessarily contemporary or fit into two occupation phases as suggested by Kozlowski and 

Ginter (1989).  Comparisons between the Fayum, Nabta and Sais in Chapter 9 will discuss 

how the result relates to movement in specific environmental and socio-economic settings 

during the mid-Holocene in Egypt. 
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CHAPTER 7 

E-75-8 NABTA PLAYA 
 

Previous analyses were carried out on the E-75-8 assemblage by Close (2001) and Nelson 

(2001) discussed in Chapter 4.  They suggest a number of hypotheses that can be tested: (a) 

the reduction of cores during the Middle Neolithic was much more intensive than the Late 

Neolithic resulting in more debitage relative to the number of cores, (b) greater numbers of 

cores were removed from E75-8 for use elsewhere during the Middle Neolithic, 

particularly those made from fine-grained materials, or (c) a greater number of flakes made 

from all material types were removed from E75-8 for use elsewhere during the Late 

Neolithic.  Close (2001:376) suggests that quartz cores were not removed from E75-8 

during this period.  Testing these hypotheses requires an examination of the proportion 

cortex on cores and core type to indicate whether the change in core frequency is due to 

reduction or increase in the rate of discard of cores. 

 

7.1 General Assemblage Attributes 
 

Measurements were taken for 5,220 artefacts analyzed during 2008 at the British 

Museum.  This includes artefacts from both surface and excavated contexts at E-75-8. 

Table 7.1 shows the maximum length, width and thickness of artefacts in the assemblage.  

Raw materials can be divided into fine-grained homogenous materials (e.g. chalcedony, 

chert, jasper, flint) and courser grained materials (quartz, quartzite, sandstone).  

Homogenous raw materials that have similar flaking properties were grouped together in 

previous analyses (e.g. flint and chert, Close 1984).  Changing raw material designations 

since the 1970s has left a mixture of raw material types, and artefact numbers in the 

literature.  However, the raw material proportions recorded in the present study, presented 

in Table 7.2, align very closely with those of Close (2001).  Table 7.3 and 7.4 suggests flint 

and quartz are the dominant raw materials by both weight and number.   

Major raw materials are evenly represented across artefact types whereas minor 

raw material types are largely made up of flake fragments (Table 7.3).  The fragmentation 

ratio in Table 7.5 is low suggesting little artefact breakage.  Table 7.3 suggests flint and 
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petrified wood have the least amount of breakage quartz has the highest incidence.  The 

presence of granite has decreased substantially because the majority of granite material 

found was broken and therefore does not feature in MNF. 

 

 N 
Mean 
(mm) St. Dev. 

Max.  
(mm) 

Min. 
(mm) 

Length 5220 20.06 9.4 117 10 

Width 5220 13.30 6.6 68 3 

Thickness 5220 5.01 3.9 49 1 

 

Table 7.1. Mean length, width and thickness for all E75-8 artefacts 

 

Material Weight (g) % of Total 

Basalt 251 2.07 

Chalcedony 313 2.58 

Chert 818 6.73 

Chert (chalcedony) 10 0.08 

Chert (jasper) 78 0.64 

Flint 4788 39.42 

Granite 617 5.08 

Petrified Wood 171 1.41 

Quartz 3755 30.92 

Quartzite 1185 9.76 

Sandstone 160 1.32 

Total 12146 100 

 

  Table 7.2. Total weight of each raw material type 
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Material N MNF % Sum of max. length (mm) 

Basalt 17 11.5 0.48 641 

Chalcedony 142 75 3.12 2989 

Chert 455 224.5 9.35 8972 

Chert 
(chalcedony) 1   30 

Chert (jasper) 3   122 

Flint 2759 1331.5 55.43 55004 

Granite 17 9.5 0.40 636 

Petrified Wood 37 15.5 0.65 893 

Quartz 1526 605 25.19 28595 

Quartzite 254 125 5.20 6424 

Sandstone 9 4.5 0.19 420 

Total 5220 2402 100 104726 

 

Table 7.3. Summary of n, MNF and sum of maximum length of each raw 
material type 
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Artefact Type N % Basalt Chalcedony Chert Flint Granite Petrified 
Wood Quartz Quartzite Sandstone 

Complete Flake 1914 36.67 5 57 180 1126 6 14 435 87 4 

Complete Split 364 6.97 3 16 25 135 2 1 146 35 1 

Proximal Flake 285 5.46 5 9 28 125 2 1 97 18   

Proximal Split 
Flake 74 

1.42 
  2 8 26 1   32 5   

Medial Flake 68 1.30   3 7 33     22 3   

Distal Flake 275 5.27   13 29 143   3 68 19   

Broken Split flake 1 0.02       1           

Complete Tool 172 3.30 1 4 11 138 1   11 4 2 

Complete Split Tool 7 0.13     1 6           

Proximal Tool 26 0.50   1 4 18     2   1 

Proximal Split Tool 6 0.11       6           

Medial Tool 9 0.17       8     1     

Distal Tool 23 0.44     1 21     1     

Ang. Frag. Tool 83 1.59     7 66   2 7 1   

Axe 1 0.02         1         

Core 145 2.78 1 1 15 33 1 2 85 7   



174 
 

Artefact Type N % Basalt Chalcedony Chert Flint Granite Petrified 
Wood Quartz Quartzite Sandstone 

Hammer 1 0.02             1     

Angular Fragment 710 13.60 2 27 63 303 3 9 253 49 1 

Chip (<15mm) 1056 20.23   9 80 571   5 365 26   

Total 5220 100 17 142 459 2759 17 37 1526 254 9 

  

Table 7.4. Proportion of artefact type for each raw material type 
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Material Complete flakes (n) Proximal flakes (n) Ratio 

Basalt 5 5 1.00 

Chalcedony 57 9 6.33 

Chert 180 28 6.43 

Flint 1126 125 9.01 

Granite 6 2 3.00 

Petrified Wood 14 1 14.00 

Quartz 435 97 4.48 

Quartzite 87 18 4.83 

Sandstone 4 0 4.00 

All E-75-8 1914 285 6.75 

 

Table 7.5. Fragmentation ratio for each raw material type 

 

7.2 Raw material use, flaking strategy and reduction intensity 
 

Table 7.6 suggests flint has an extremely high flake to core ratio in comparison to the 

overall flake to core ratio, which suggests an absence of cores relative to flakes, or a high 

degree of core reduction.  Quartz, the other most common raw material type, in 

comparison has a considerably lower ratio.  Explanations for this include a) the removal of 

flint cores, b) the supplementation of flint flakes, c) heavier reduction of flint cores, 

thereby increasing the number of flakes.  Resolving these possibilities involves examining 

additional technological features.  Raw material reduction (core, flake and tool) is a simple 

way of examining scenario ‘c’.  If this difference is a feature of reduction then differences 

in the proportions of cortex on artefacts, artefact size, core type, dorsal scars and tool 

reduction would be expected.  If not, then it suggests that artefacts were reduced with 

similar intensity, but elements were removed or supplemented. 
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Material MNF Core Ratio 

Basalt 11.5 1 11.50 

Chalcedony 67 1 67.00 

Chert 224.5 15 14.97 

Flint 1331.5 33 40.35 

Granite 9.5 1 9.50 

Petrified Wood 15.5 2 7.75 

Quartz 621 85 7.31 

Quartzite 125 7 17.86 

Sandstone 4.5 0 4.50 

All E-75-8 2418 145 16.68 

 

Table 7.6. Flake to core ratio for each raw material type 

 

The percentage of artefacts with cortex from the E-75-8 assemblage (Table 7.7) is 

extremely low which suggests a high level of removal of cortical products from the 

assemblage and a high degree of core reduction.  Further breakdown of the proportion of 

cortex for the assemblage into raw material types suggest that all raw material groups have 

high numbers of artefacts with no cortex (Table 7.8). 
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Proportion of Cortex E-75-8 (n) E-75-8 (%) 

None 3601 69.00 

1-50% 1194 22.88 

50-99% 291 5.58 

Complete 131 
2.51 

N/A 2 0.04 

Total 5219 100 
 

 Table 7.7. Proportion of cortex on all artefacts 

 

Cortex 
Chert 
(n) 

Chert 
(%) 

Flint 
(n) 

Flint 
(%) 

Quartz 
(n) 

Quartz 
(%) 

Quartzite 
(n) 

Quartzite 
(%) 

None 320 70.33 1869 67.74 1036 67.89 209 82.28 

1-50% 116 25.49 673 24.39 327 21.43 37 14.57 

50-99% 16 3.52 154 5.58 107 7.01 7 2.76 

Complete 3 0.66 63 2.28 56 3.67 1 0.39 

Total 455 100 2759 100 1526 100 254 100 
 

 Table 7.8. Proportion of cortex on artefacts by major material type 

 

7.2.1 Core Attributes 
The ratio of non-cortical cores to cortical cores indicates a high degree of core reduction 

with differences between raw material types (Table 7.9).  Among the major raw material 

types (chert, flint, quartz and quartzite), flint has the highest ratio, suggesting the highest 

degree of core reduction.  Proportion of cortex indicates more than 75% of all cores have 

less than 50% cortex remaining suggesting the degree of core use (Table 7.10).  Further 

breakdown into major raw material types indicates flint and chert cores are the most 

heavily reduced (Table 7.11).   
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Material Non-cortical Core (n) Cortical Core (n) Ratio 

Basalt 1 0 1 

Chalcedony 1 0 1 

Chert 4 7 0.57 

Chert (chalcedony) 1 0 1 

Chert (Jasper) 0 3 0 

Flint 16 17 0.94 

Granite 0 1  

Petrified Wood 1 1 1 

Quartz 25 60 0.42 

Quartzite 1 6 0.17 

All E-75-8 50 95 0.53 

 

Table 7.9. Non-cortical core to cortical core ratio for each raw material type 

 

Cortex Core (n) Core (%) 

None 50 34.48 

1-50% 65 44.83 

50-99% 29 20.00 

Total 144 100 

 

  Table 7.10. Proportion of cortex on cores 
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Cortex 
Chert 
(n) 

Chert 
(%) 

Flint 
(n) 

Flint 
(%) 

Quartz 
(n) 

Quartz 
(%) 

Quartzite 
(n) 

Quartzite 
(%) 

None 4 36.36 16 48.48 25 29.41 1 14.29 

1-50% 6 54.55 13 39.39 37 43.53 4 57.14 

50-99% 1 9.09 4 12.12 22 25.88 2 28.57 

Total 11 100 33 100 85 100 7 100 

  

Table 7.11. Percentage of cortex on cores for major raw material types 

 

Six different types of cores are recorded: bidirectional (two directions on one face), 

bifacial, multiple, nuclear tool, test, tranchet and unifacial (Table 7.12).  High proportions 

of rotated cores (e.g. multiple) indicate a high degree of core reduction with flint and chert 

cores most heavily reduced.  This confirms that the high flake to core ratio indicates a high 

degree of core reduction.  However, core type may also relate to the flaking strategy 

employed as it does in the Fayum.  The contrast between these fine-grained materials 

(chert and flint) and quartz was also evident in the cortex proportions for each core type. 

This is illustrated in Table 7.13 where fewer multiple cores have cortex, while the majority 

of unifacial cores have more than 50% cortex.  
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Core type N % Chert (n) Chert (%) Flint (n) Flint (%) Quartz (n) Quartz (%) Quartzite (n) Quartzite (%) 

Bidirectional 1 0.69     1 3.03        

Bifacial 32 22.07 2 18.18 8 24.24 20 23.53 2 28.57 

Microblade 2 1.38     1 3.03        

Multiple 56 38.62 6 54.55 15 45.45 30 35.29 1 14.29 

Radial 1 0.69     1 3.03        

Test 15 10.34 1 9.09 1 3.03 11 12.94 1 14.29 

Tranchet 1 0.69     1 3.03        

Unifacial 37 25.52 2 18.18 5 15.15 24 28.24 3 42.86 

Total 145 100 11 100 33 100 85 100 7 100 

 

 Table 7.12. Core type for each major raw material group 
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Core Type 
None 
(n) 

None 
(%) 

1-50 % 
(n) 

1-50% 
(%) 

50-99% 
(n) 

50-99% 
(%) 

Bidirectional 1 2.00 0 0 0 0 

Bifacial 6 12.00 24 36.92 2 6.90 

Microblade 1 2.00 1 1.54 0 0 

Multiple 31 62.00 23 35.38 2 6.90 

Radial 1 2.00 0 0 0 0 

Test 1 2.00 2 3.08 11 37.93 

Tranchet 1 2.00 0 0 0 0 

Unifacial 8 16.00 15 23.08 14 48.28 

Total 50 100 65 100 29 100 

 

 Table 7.13. Percentage of cortex for each core type 

 

There is no significant difference in mean maximum length of different core types 

(F = .424, DF = 7, 137, p = .886), but there is significant difference between corescar 

length (F = 3.131, DF = 7, 137, p = .004) for different core types.  This may suggest that 

while most cores were discarded when they reached a certain size, regardless of flaking 

strategy, the length of flakes produced depended on flaking strategy.  The mean maximum 

length of each individual core type suggests there is no linear progression of reduction in 

size, except between unifacial and multiple, which may confirm an expected sequence of 

core reduction (Table 7.14).  Microblade cores are the largest cores and these have the 

longest mean core scars, and compared to the mean maximum length of cores, flakes were 

removed from these cores parallel to the long axis of the core.  Core size for each major 

raw material type suggests that chert, flint and quartz are all similarly sized, which may 

suggest cores were discarded when they reached a uniform size.  The discard of cores at a 

certain point may indicate specific flaking strategies were employed in some cases as in the 

Fayum.  There is no significant difference between mean core size (F = 3.406, DF = 3, 136, 

p = .020) and core scar length (F = 3.254, DF = 3, 136, p = .024) for major raw material 

types (Table 7.14).  Comparing the two major raw material types, flint and quartz, there is 

no significant difference between maximum core length (F = .233, DF = 1, 116, p = .630), 
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although flint cores are slightly larger (Table 7.15).  There is a significant difference in 

core scar length (F = 7.195, DF = 1, 116, p = .008), where flint core scars are smaller than 

quartz.  This may suggest a difference in reduction strategy for flint and quartz nodules, 

resulting different core scar lengths at time of discard.  This may suggest cores were 

discarded when they reached a certain size, not when the flakes produced were of a certain 

size.  The result also suggests the high flake to core ratio of flint may not simply relate to 

intensive reduction but rather difference in raw material nodules size and shape.  Because 

information on raw material nodule size is not available, this cannot be known for certain.   

 

Core Type 
N Maximum length  

mean (mm) St. dev. 
Core scar length 
mean (mm) St. Dev. 

Bidirectional 1 27.00   10.00   

Bifacial 32 35.84 10.3 22.34 6.5 

Microblade 2 36.00 7.0 33.00 2.8 

Multiple 56 32.80 10.3 22.00 6.3 

Radial 1 36.00   18.00   

Test 15 35.87 13.3 17.40 7.0 

Tranchet 1 36.00   18.00   

Unifacial 37 34.43 8.0 24.00 6.2 

 

 Table 7.14. Mean maximum length and core scar length for each core type 
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Raw 
Material 

Max length 
mean (mm) 

St. 
Dev. 

Core scar length 
mean (mm) 

St. 
Dev. 

Chert 33.54 5.3 21.42 4.8 

Flint 34.04 9.8 19.34 3.8 

Quartz 33.05 9.5 22.46 6.5 

Quartzite 46.04 13.7 25.29 1.8 

 

Table 7.15. Mean maximum and core scar length for each major raw material 
type 

 

The difference in mean core length (F = .725, DF = 3, 141, p = .539) is not 

significant, although the difference between core scar length (F = 4.119, DF = 3, 141, p 

= .008) is.  This may further confirm the notion that cores were discarded when they 

reached a certain size.  Because core flaking is reductive, it is expected that cores with the 

least cortex should be the smallest.  Table 7.16 indicates that such a relationship exists with 

maximum length decreasing as the proportion of cortex decreases.  However, the same 

relationship does not occur for core scar length.  Mean core scar length is slightly longer 

for 50-99%, although cores with no cortex have smaller core scar lengths than cores in the 

1-50% categories.  When cores were grouped based on core type above, a significant 

difference between core scar lengths indicate different flaking strategies, resulting in 

different flake lengths.  Because a similar significant difference in core scar length is 

observed for cores grouped by proportion of cortex, it may suggest proportion of cortex 

relates to flaking strategy, and not just reduction intensity.   

 

Proportion 
of cortex N 

Maximum length 
mean (mm) St. dev. 

Core scar length 
mean (mm) St. dev. 

50-99% 29 36.45 12.0 23.28 7.3 
1-50% 65 33.51 8.3 23.46 6.3 
None 50 33.18 9.8 20.35 5.5 

 

Table 7.16. Relationship between proportion of cortex, mean maximum length 
and core scar length of all cores 
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Overall core volume for major raw material type is significantly different (ellipsoid 

F = 5.632, DF = 7, 137, p < .001, sphere F = 3.639, DF = 7, 137, p = .001).  However there 

is no significant difference between flint and quartz (ellipsoid F = .660, DF = 1,116, p 

= .418, sphere F = .023, DF = 1, 116, p = .880).  Based on all cores, mean flint and quartz 

volumes are similar, while cores made from chert are smaller and those made from 

quartzite are larger (Table 7.17).  There is no significant difference between the volumes of 

different core types for flint (F = .141, DF = 1, 116, p = .994) and quartz (F = .225, DF = 7, 

110, p = .979) (Table 7.18).   These results will be discussed further below as they relate to 

flaking strategy. 

 

Material 
Core volume 

(ellipsoid) mean (mm3) St. dev. 
Core volume (sphere) 

mean (mm3) St. dev. 
Chert 7009.70 3363.4 17295.04 9061.2 
Flint 10668.75 19974.8 27642.89 36917.5 
Quartz 10282.78 7805.5 23330.46 20140.1 
Quartzite 16961.31 8740.1 55161.06 46205.9 

 

 Table 7.17. Mean core volume for major raw material types using both
 ellipsoid and sphere calculations 

 

Core type 
Flint 
(n) 

Flint volume 
mean (mm3) St. dev. 

Quartz 
(n) 

Quartz volume 
mean (mm3) 

St. 
Dev. 

Bidirectional 1 1979.20         
Bifacial 8 8675.51 4709.7 20 10340.66 8778.5 
Microblade 1 1298.52         
Multiple 15 14437.50 29408.6 30 9676.94 7196.6 
Radial 1 9896.02         
Test 1 6289.47   11 9226.33 8506.7 
Tranchet 1 5428.67         
Unifacial 5 8242.07 2208.6 24 11077.32 7815.1 
 

Table 7.18. Mean volume for each core type for flint and quartz 
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7.3 Core Reduction and Flaking strategy 
 

In Chapter 6, three flaking strategies were suggested; Scenario 1, where core were reduced 

parallel to the long axis of the raw material nodule to produce blades (Figure 6.1), Scenario 

2, where cores are flaked unifacially, perpendicular to the long axis (Figure 6.1), and 

Scenario 3 where the core is rotated two or more times (Figure 6.2).  Flaking in Scenario 1 

produces a large proportion of relatively elongated, blade-like flakes.  However, as noted 

above blade forms are rare at Nabta Playa (<3% of flakes, Table 7.19). Table 7.20 provides 

a measure of flake elongation in the assemblage where the mean flake length (using the 

length of the axis of percussion from platform to vertex) is compared to the flake width 

(perpendicular bisector of flake length).  A ratio of three or more is used to indicate the 

presence of blade forms.  At the lowest extreme a ratio of 2:1 could be expected.  The 

ratios for E-75-8 are low in comparison to these values, suggesting flakes are not 

significantly elongated.  This indicates that flaking Scenario 1 does not predominate in the 

overall assemblage, for either flint or quartz.   

 

Flake Form Complete flake (n) Complete flake (%) 

Blade 45 2.76 

Block 5 0.31 

Contracting 676 41.52 

Expanding 623 38.27 

Normal 252 15.48 

Rejuvenation 27 1.66 

Total 1628 100 

 

Table 7.19. Percentage of flake form for all complete flakes 
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Flake length mean 
(mm) 

Flake width mean 
(mm) Ratio 

E-75-8 17.85+8.3 14.78+6.3 1.31 

Flint 16.82+7.7 14.48+6.0 1.27 

Quartz 18.36+6.8 13.05+5.3 1.40 
 

Table 7.20. Ratio of mean flake length (axis of percussion) to mean flake width 
for complete flakes of the total assemblage, flint or quartz 

 

 If flaking Scenario 2 or 3 occurred, and nodules conformed to axes where a > b > c 

(following the constraints of a scalene triangle), a would be reduced more rapidly than the 

other axes.  This effectively increases sphericity as a approximates b and/or c.  As for the 

Fayum assemblages, this can be tested by looking at the relationships between axes of 

different core types at Nabta Playa.  Table 7.21 shows the relationship between a, b and c 

for core types at E-75-8, and Table 7.22 shows the relationship for each core cortical 

category. 
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  All     Flint     Quartz     

Core type a : b  a : c  b : c  a : b  a : c  b : c  a : b  a : c  b : c  
Bidirectional 1.93 2.70 1.40 1.93 2.70 1.40       

Bifacial 1.41 2.07 1.49 1.52 2.39 1.64 1.33 1.91 1.44 

Microblade 2.40 3.99 1.83 3.10 3.88 1.25       

Multiple 1.28 1.70 1.34 1.32 1.82 1.40 1.28 1.65 1.30 

Radial 1.03 2.40 2.33 1.03 2.40 2.33       

Test 1.38 1.95 1.46 1.77 2.79 1.57 1.36 1.84 1.39 

Tranchet 2.00 2.25 1.13 2.00 2.25 1.13       

Unifacial 1.30 1.77 1.39 1.22 1.97 1.66 1.28 1.70 1.35 

All 1.35 1.88 1.41 1.45 2.13 1.52 1.29 1.68 1.36 

 

  Table 7.21. Relationship between mean lengths of axes a, b, and c of cores  
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  All     Flint     Quartz     

Percentage 
of cortex a : b  a : c  b : c  a : b  a : c  b : c  a : b  a : c  b : c  
50-99% 1.34 1.76 1.33 1.37 2.25 1.65 1.32 1.68 1.30 

1-50% 1.30 1.85 1.43 1.35 2.10 1.61 1.27 1.76 1.40 

None 1.42 1.99 1.43 1.55 2.12 1.42 1.32 1.81 1.38 

 

  Table 7.22. Ratios between mean lengths of core axes for each cortex category 

 

  Total assemblage     Flint     Quartz     

Reduction 
sequence a : b  a : c  b : c  a : b  a : c  b : c  a : b  a : c  b : c  

Unifacial 1.30 1.77 1.39 1.22 1.97 1.66 1.28 1.70 1.35 

Bifacial 1.41 2.07 1.49 1.52 2.39 1.64 1.33 1.91 1.44 

Bidirectional 1.93 2.70 1.40 1.93 2.70 1.40       

Multiple 1.28 1.70 1.34 1.32 1.82 1.40 1.28 1.65 1.30 

 

Table 7.23. Ratios between mean lengths of axes for each core type 
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The decrease in ratio values, particularly between a and b/c confirms the hypothesis 

that the long axis of the core is reduced more rapidly than the other axes (b and c).  As in 

the Fayum example, if the nodule resembles an oblate ellipsoid (i.e. a=b>c), flaking using 

Scenario 1 is difficult as the thickness dimension (c) is unlikely to be great and flaking 

would therefore be ergonomically difficult.  Because of this it seems more probable that 

people at Nabta Playa employed the flaking Scenarios 2 or 3.  Table 7.23 suggests that in 

the total assemblage the ratio between dimensions a and b does not decrease in the way 

predicted in the flaking strategy of Scenarios 2, and in some cases in Scenario 3, where 

cores become more spherical.  Bidirectional cores stand out as having long major axes (a), 

which may suggest that elongated raw material nodules were selected so that bidirectional 

flaking could be employed.  However, based on core size and proportion of cortex (Tables 

7.13 and 7.14) where unifacial cores are larger and have greater proportions of cortex than 

multiple cores, it appears that unifacial and multiple cores form part of a sequence and do 

not just represent different flaking strategies.  Slight changes in the ratios (Table 7.23) 

between unifacial and multiple cores may confirm this reduction sequence.  It is likely 

therefore that Scenario 3 was used.  While cores were reduced, the relationship between 

axes remained similar as the core was rotated.   

As noted above, few flake products are blades (7.19) and the majority of flake 

forms have a length to width ratio closer to 1 (Table 7.24).  This is also true of both flint 

and quartz flakes (Tables 7.25 and 7.26), although quartz flakes show slightly more 

elongation (Table 7.26).   

 

E-75-8 
Mean flake 
length (mm) 

Mean flake 
width (mm) Ratio 

Blade 24.00 9.73 2.56 
Block 25.00 21.40 1.17 
Contracting 18.33 13.49 1.36 
Expanding 17.10 15.91 1.07 
Normal 16.27 16.19 1.01 
All 17.85 14.78 1.31 

 

  Table 7.24. Length to width ratio for different flake forms  
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Flint Flake (n) 
Flake length 
mean (mm) 

Flake width 
mean (mm) Ratio 

Blade 39 24.08 10.10 2.38 
Block 0 N/A N/A N/A 
Contracting 459 17.04 12.83 1.33 
Expanding 440 16.16 15.68 1.03 
Normal 169 15.19 16.24 0.94 

 

 Table 7.25. Length to width ratio for different flint flake forms 

 

Quartz Flake (n) 
Flake length 
mean (mm) 

Flake width 
mean (mm) Ratio 

Blade 8 21.63 8.88 2.44 
Block 5 25.00 21.40 1.17 
Contracting 211 19.09 13.32 1.43 
Expanding 149 17.09 14.71 1.16 
Normal 61 17.64 15.02 1.17 

 

 Table 7.26. Length to width ratio for different quartz flake forms 

 

If Scenario 1 occurs, flake products should be consistently ‘longish’, with 

contracting or expanding forms, throughout the reduction sequence, and in Scenario 2, 

flake products should be consistently ‘squarish’ (i.e. length: width ratio close to 1), with 

contracting, expanding or normal forms, throughout the reduction sequence .  Table 7.30 

indicates that the ratio between flake length and width remains relatively consistent 

throughout cortex categories with values less than 1.5.  Proportions of flake forms for the 

total assemblage, and quartz and flint, indicate cores being reduced using the flaking 

strategy of Scenario 2 or 3 because the majority of flakes have ratios close to one (Tables 

7.24, 7.25, 7.26).  There is no linear relationship between the length to width ratio and 

sequence of reduction (complete to no cortex) (Tables 7.27, 7.28 and 7.29). 
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Cortex Flake (n) 
Flake length 
mean (mm) 

Flake width 
mean (mm) Ratio 

Complete 64 19.34 16.06 1.20 
50-99% 122 25.00 21.00 1.19 
1-50% 580 20.03 16.71 1.20 
None 1148 16.92 13.93 1.21 

 

Table 7.27. Ratio between mean flake length and width for each cortex 
category 

 

Cortex Flake (n) 
Flake length 
mean (mm) 

Flake width  
mean (mm) Ratio 

Complete 29 16.72 14.48 1.15 
50-99% 57 18.68 16.53 1.13 
1-50% 347 18.61 16.10 1.16 
None 693 15.78 13.50 1.17 

 

Table 7.28. Ratio between mean flint flake length and width for each cortex 
category 

 

Cortex Flake (n) 
Flake length 
mean (mm) 

Flake width 
mean (mm) Ratio 

Complete 28 20.04 15.93 1.26 
50-99% 50 20.24 16.38 1.24 
1-50% 140 18.50 16.31 1.13 
None 217 17.62 13.22 1.33 
 

Table 7.29. Ratio between mean quartz flake length and width for each cortex 
category 

 

In Scenario 1 platforms are likely to be unifacial or trimmed, in flaking Scenario 2, 

flakes are likely to have more cortical or unifacial platforms while in Scenario 3 cortical 

flakes will be removed in multiple stages of flaking as the core is rotated around the polar 

axis and so have a combination of unifacial and cortical platforms. As flaking progresses, 

particularly as the core is rotated, trimmed and crushed platforms may also be expected as 

flaking angles become more difficult.  Rejuvenation flakes are also expected (Table 7.19).  



192 
 

At Nabta Playa platforms suggest relatively little preparation (Table 7.30).  This indicates 

the reduction strategy outlined in Scenario 2 although high proportions of both unifacial 

and crushed platforms may also suggest Scenario 3 was used. Raw material differences 

indicate a lesser degree of quartz core reduction (Table 7.31). This may be related to raw 

material nodule/core size.  

 

Platform Type Total (n) Total (%) 

Cortical 834 21.90 

Crushed 1044 27.42 

Trim 9 0.24 

Uniform 1735 45.56 

N/A 186 4.88 

Total 3808 100 

 

Table 7.30. Platform types for all flake forms 

 

Platform 
Type 

Chert 
(n) 

Chert 
(%) 

Flint 
(n) 

Flint 
(%) 

Quartz 
(n) 

Quartz 
(%) 

Quartzite 
(n) 

Quartzite 
(%) 

Cortical 31 11.88 204 12.86 155 21.15 11 7.33 

Crushed 53 20.31 300 18.92 130 17.74 11 7.33 

Trim 1 0.38 8 0.50 0  0  

Uniform 161 61.69 940 59.27 425 57.98 121 80.67 

N/A 15 5.75 134 8.45 23 3.14 7 4.67 

Total 261 100 1586 100 733 100 150 100 

 

Table 7.31. Platform types for major raw material types 

 

Exterior platform modification suggests a greater degree of core 

preparation/intensity for fine-grained materials in comparison to coarse-grained materials 
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(Table 7.32) with flint flakes exhibiting the highest degree of platform preparation (Table 

7.33). This may suggest more flint cores were reduced using flaking Scenario 3 more often 

than quartz or other raw material types.   

 

Exterior 
Platform  All % 

Fine-grained 
(n) 

Fine-grained 
(%) 

Coarse-
grained (n) 

Coarse- 
grained (%) 

Cortex 208 7.43 112 5.88 96 10.73 

N/A 51 1.82 45 2.36 6 0.67 

Scar 2362 84.36 1572 82.52 790 88.27 

Trimming 179 6.39 176 9.24 3 0.34 

Total 2800 100 1905 100 895 100 

 

Table 7.32. Exterior platform modification for all artefacts and fine-grained 
and coarse-grained material 

 

Exterior 
Platform 

Chert 
(n) 

Chert 
(%) 

Flint 
(n) 

Flint 
(%) 

Quartz 
(n) 

Quartz 
(%) 

Quartzite 
(n) 

Quartzite 
(%) 

Cortex 11 4.35 92 5.88 92 13.12 3 2.07 

N/A 3 1.19 42 2.68 3 0.43 1 0.69 

Scar 219 86.56 1277 81.60 605 86.31 140 96.55 

Trimming 20 7.91 154 9.84 1 0.14 1 0.69 

Total 253 100 1565 100 701 100 145 100 

 

 Table 7.33. Exterior platform modification major raw material types 

 

Platform angle may also indicate the shape of the original raw material nodule or 

the flaking strategy employed.  Table 7.34 indicates flint has slightly lower platform angles 

than quartz although the majority exterior platform angles of flakes of both raw material 

types are between 70° and 80°.  Higher platform angles indicate flatter platform surfaces. 
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Exterior 
Platform Angle 

Total 
Assemblage (n) 

Total 
(%) 

Flint 
(n) 

Flint 
(%) 

Quartz 
(n) 

Quartz 
(%) 

50 31 2.36 28 3.59     
60 199 15.18 139 17.82 19 6.83 
70 498 37.99 292 37.44 107 38.49 
80 499 38.06 275 35.26 135 48.56 
90 79 6.03 44 5.64 15 5.40 

100 4 0.31 2 0.26 2 0.72 
120 1 0.08         

Total 1311 100 780 100 278 100 
 

Table 7.34. Proportions of different exterior platform angles for flint and 
quartz 

 

Table 7.35 suggests the majority of flakes are from cores flaked in a single 

direction.  The remainder suggest core rotation, mainly 90°, but 2.93% of scars are from 

quadrants 1 and 3 suggesting 180° rotation only, and less than 1% suggest both.  Fine-

grained materials exhibit a higher degree of rotation, and in particular, flint shows a higher 

degree of core rotation over all other raw material types.  This is consistent with core types 

recorded for different raw material types and core reduction via Scenario 3.  
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Quadrants N % Chert 
(n) 

Chert 
(%) 

Flint 
(n) Flint 

(%) 
Quartz 

(n) 
Quartz 

(%) 
Quartzite 

(n) 
Quartzite 

(%) 

1 1075 82.95 108 83.08 701 80.57 195 89.86 34 97.14 

2 43 3.32 4 3.08 30 3.45 8 3.69     

3 6 0.46 1 0.77 4 0.46 1 0.46     

4 33 2.55 3 2.31 25 2.87 3 1.38     

12 47 3.63 2 1.54 38 4.37 3 1.38 1 2.86 

13 32 2.47 7 5.38 21 2.41 3 1.38     

14 43 3.32 4 3.08 35 4.02 4 1.84     

23 1 0.08     1 0.11         

24 8 0.62 1 0.77 7 0.80         

34 2 0.15     2 0.23         

124 3 0.23     3 0.34         

134 2 0.15     2 0.23         

234 1 0.08     1 0.11         

Total 1296 100 130 100 870 100 217 100 35 100 
 

  Table 7.35. Percentage of flakes with dorsal scars
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7.4 Artefact movement 
 

As discussed in Chapter 6 the cortex ratio shows whether elements of the assemblage, if 

any, have been removed, which indicates human movement.  The method was applied to 

data analyzed from the total E-75-8 assemblage and separately for both fine-grained and 

coarse-grained material groups, and major raw materials (chert, flint and quartz).  

Calculations are given in Tables 7.36, 7.37 and 7.38.  The cortex ratio for the complete 

assemblage is 0.54 indicating the removal of cortical flakes from E-75-8 to other areas at 

Nabta Playa however a very large difference exists between the cortex ratios of flint and 

quartz, suggesting large amounts of cortex depletion in flint and supplementation for 

quartz.  A similar difference exits between fine-grained and coarse-grained materials where 

fine-grained material show a lot of removal of cortical surface, but coarse-grained material 

shows supplementation. 

 There is a marked difference in theoretical nodule volume between flint (58.98 cm3) 

and quartz (16.73 cm3), probably due to core frequency and not size. This is likely given 

the extremely high flake to core ratio for flint, probably not related to intensity of core 

reduction, but rather suggesting core removal (Table 7.6). As suggested in Chapter 5, low 

core frequency will skew the theoretical nodule volume (Figure 5.9).  This is confirmed by 

similarities in artefact size for the two raw materials (Table 7.39). A considerable amount 

of cortical material is missing from the flint assemblage.  The flake to core ratio suggests 

some of missing cortical artefacts are likely to be cores, however the proportion of cortex 

on flakes suggests a large number of cortical flakes are also missing.  

 The high value for the quartz cortex ratio suggests either the supplementation of the 

quartz assemblage with cortical artefacts or the very small theoretical nodule volume 

(16.73 cm3) is a function of the high number of cores.  Such a small theoretical nodule 

volume in turn affects the cortex ratio, as outlined in Figure 5.9. 
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Total assemblage 
volume * (mm3) 

Number 
of cores 

Theoretical nodule 
volume (mm3) 

Theoretical nodule 
surface ** (mm2) 

Actual cortical 
surface (mm2) 

Expected cortical 
surface (mm2) 

Cortex 
Ratio 

E-75-8 4771.99 145 32.91 25186.83 2126386.74 3652091.05 0.58 

 * Based on weight/density (silicate = 2.46, quartz = 2.64) ** S=(4π(3V/4π)2/3) 

  Table 7.36. Application of cortex method (following Dibble et al. 2005 and Douglass et al. 2008) method to all assemblage 

 

Material Total assemblage 
volume * (mm3)  

Cores 
(n) 

Theoretical nodule 
volume (mm3) 

Theoretical nodule 
surface ** (mm2) 

Actual cortical 
surface (mm2) 

Expected cortical 
surface (mm2) 

Cortex 
Ratio 

Flint 1946.34 33 58.98 80894.89 619961.46 4771184.00 0.13 

Quartz 1422.35 85 16.73 6511.56 1174535.20 553482.62 2.12 

Chert 332.52 11 30.23 21250.15 81784.85 233751.60 0.35 
 * Based on weight/density (silicate = 2.46, quartz = 2.64) ** S=(4π(3V/4π)2/3) 

Table 7.37. Application of cortex method (following Dibble et al. 2005 and Douglass et al. 2008) method to different raw material 
types 
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Material 
Total assemblage 
volume* (mm3)  

Number 
of cores 

Theoretical nodule 
volume (mm3) 

Theoretical nodule 
surface ** (mm2) 

Actual cortical 
surface (mm2) 

Expected cortical 
surface (mm2) Ratio 

Fine-grained 2406.10 45 53.47 66483.26 705168.31 2991746.79 0.24 

Coarse-grained 2264.77 96 23.59 12942.48 1381458.09 1242478.55 1.11 
* Based on weight/density (fine-grained material = 2.46, coarse-grained material = 2.64) ** S=(4π(3V/4π)2/3) 

Table 7.38. Application of cortex method (following Dibble et al. 2005 and Douglass et al. 2008) method 

 

Material 
All artefacts max. 
length mean (mm) 

Complete flake max. 
length mean. (mm) 

Core max. length 
mean. (mm) 

Complete tool max. 
length mean. (mm) 

Flint 20.27 + 9.3  22.03 + 8.1 34.03 + 10.7 31.41 + 14.4 

Quartz 19.05 + 7.9 21.72 + 6.9 33.09 + 9.0 24.6 + 5.9 
 

Table 7.39. Mean artefact length for flint and quartz 
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The volume ratio with a value larger than one suggests that a large proportion of 

volume is lost from the assemblage (Table 7.40). Flint has lost more volume in comparison 

to quartz, although quartz has still lost some volume despite possible cortical surface 

supplementation.  This result further confirms that flint cores were removed from the 

assemblage in addition to flakes since they have a lower surface to volume ratio than flakes.   

 

 Material 
Core 
(n) 

Nodule volume 
(sphere) mm3 Actual mm3 Predicted mm3 Ratio 

All 145 26943.25 9217211.34 3906771.00 2.36 
Flint 33 27642.89 3120832.02 806157.81 3.87 
Quartz 85 23330.46 3543474.00 2254357.15 1.57 

 

Table 7.40. Volume ratios using sphere calculation for nodule volume 

 

7.5 Edge modification: Flake reuse/conversion 
 

The low flake to tool ratio suggests that flake blanks were frequently converted to tools 

(Table 7.41).  Coarse-grained materials generally have a higher flake to tool ratio, 

suggesting less resharpening or conversion to tools.  Fine-grained materials such as chert 

and flint have much lower ratios suggesting a great proportion of reuse.  
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Material MNF MNT Ratio 

Basalt 11.5 1 11.50 

Chalcedony 67 5 13.40 

Chert 224.5 15.5 14.48 

Flint 1331.5 162 8.22 

Granite 9.5 1 9.50 

Petrified Wood 15.5 0 15.50 

Quartz 621 13 47.77 

Quartzite 125 4 31.25 

Sandstone 4.5 3 1.50 

All  2418 204.5 11.82 

 

  Table 7.41. Flake to tool ratio for each raw material type 

 

The average number of retouched quadrants indicates a high intensity of tool use 

(Table 7.42).  There is a slight difference between the major raw material types with flint 

having a higher number of retouched quadrants than quartz. 
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Material 
Tool 
(n) 

Mean number of 
retouched quads 

Basalt 1 2.00 

Chalcedony 5 1.75 

Chert 23 1.45 

Flint 263 1.81 

Granite 1 1.00 

Quartz 22 1.27 

Quartzite 5 1.75 

Sandstone 3 2.00 

All  323 1.75 

 

 Table 7.42. Mean number of retouched quads for each raw material type 

  

The tool assemblage includes notches, denticulates, retouched flakes, and some 

microliths (e.g. Close 2001:373) (Table 7.43).  The dominance of denticulates is similar to 

Fayum, where plant harvesting was suggested.  Whether this is the case at Nabta Playa is 

unknown, although wild plant remains are documented (Wendorf and Schild 1998).
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  Tool 
Types  N % 

Chert 
(n) 

Chert 
(%) 

Flint 
(n) 

Flint 
(%) 

Quartz 
(n) 

Quartz 
(%) 

Quartzite 
(n) 

Quartzite 
(%) 

Backed 
Blade 3 1.74   3 2.17     

Bifacial 
Projectile 2 1.16   2 1.45     

Denticulate 50 29.07 2 18.18 37 26.81 5 45.45 2 50 

Knife 1 0.58   1 0.72     

Microlith 31 18.02 4 36.36 26 18.84   1 25 

Notch 16 9.30   14 10.14 2 18.18   

Scraper 16 9.30 1 9.09 15 10.87     

Sickle 1 0.58   1 0.72     

Unifacial 
Projectile 13 7.56 2 18.18 10 7.25 1 9.09   

Utilized 39 22.67 2 18.18 29 21.01 3 27.27 1 25 

Total 172 100 11 100 138 100 11 100 4 100 

 

Table 7.43. Proportions of different complete tool types  
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Cortex 
Dent. 

(n) 
Dent. 
(%) 

Microlith 
(n) 

Microlith 
(%) 

Notch 
(n) 

Notch 
(%) 

Scraper 
(n) 

Scraper 
(%) 

Utilized 
(n) 

Utilized 
(%) 

None 23 46.94 28 90.32 10 66.67 7 43.75 17 43.59 

1-50% 21 42.86 3 9.68 5 33.33 7 43.75 14 35.90 

50-99% 4 8.16 0 0 0 0 2 12.5 7 17.95 

Complete 1 2.04 0 0 0 0 0 0 1 2.56 

Total 49 100 31   15 100 16 100 39 100 

 

  Table 7.44. Percentage of cortex for major tool types 
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Proportion of cortex on the major tool types (denticulate, microliths, notch, scraper 

and utilized) differ, although the majority of tools have less than 50% cortex (Table 7.44). 

Due to the nature of microlith production, higher proportions of cortical surface are 

uncommon for this tool type.  The mean length of cortical tools is slightly greater than the 

non-cortical forms, although both have a high standard deviation (Table 7.45). This reflects 

the presence of microliths which are considerably smaller, reducing the mean and 

increasing the standard deviation.  Tools are significantly larger than the mean size of 

complete flakes.   

 

  
Non-cortical  max. 
length mean (mm) St. dev. 

Cortical  max. 
length mean (mm) St. Dev. 

E-75-8 28.11 14.1 31.27 8.9 

 

Table 7.45. Mean maximum length of non-cortical and cortical complete tools 

 

These differences in size between raw material types in Table 7.46 are surprising 

given that flint flakes are the smallest of all raw material types.  It is possible that larger 

flakes were removed or resharpened, accounting for the apparent larger tool size. Of the 

major tool types, denticulates are the largest and microliths are the smallest (Table 7.47). 
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Raw 
material 

Tool 
(n) 

Max. length mean 
(mm) 

Max. length 
St. Dev. 

Basalt 1 59.00 N/A 

Chalcedony 5 44.17 12.9 

Chert 23 25.82 14.5 

Flint 263 34.43 12.7 

Granite 1 88.00 N/A 

Quartz 22 23.25 5.3 

Quartzite 5 41.00 24.1 

Sandstone 3 85.00 22.6 

 

Table 7.46. Mean maximum length of complete tools for each raw material 
type 

 

Tool Type 
Max. length 
mean (mm) 

Max. length 
St. Dev. 

Backed Blade 24.67 0.6 

Bifacial Projectile 30.00 9.9 

Denticulate 40.08 15.4 

Knife 54.00   

Microlith 15.42 3.3 

Notch 32.73 6.8 

Scraper 39.69 21.6 

Sickle 74.00   

Unifacial Projectile 19.15 4.5 

Utilized 35.26 13.6 

 

 Table 7.47. Mean maximum length of complete tools for each tool type 
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7.6 Summary of Nabta Results 
 

The results suggest that there are differences in the procurement, reduction and discard of 

different raw materials.  Flake and core attributes indicate the use of flaking strategies 

similar to those described in Scenarios 2 and 3.  As noted in Chapter 6, it is likely these 

results relates to nodule morphology and size.  Flint is treated differentially to other raw 

material.  Flint was brought into the area of Nabta Playa from a distance of around 60km.  

High flake to core ratio, high non-cortical to cortical core ratio, and a high degree of core 

rotation all suggest intensive core reduction, however there are very few cortical flint 

flakes present at E-75-8.  This is reflected by the equally high non-cortical to cortical flint 

ratio and the cortex ratio. 

 The results suggest flint flakes were transported into E-75-8 for use and/or flint 

cores were removed to other locations for use.  It is possible raw material cobbles were 

reduced and suitable flakes and cores, both cortical and non-cortical, were selected and 

transported further afield.  A good portion of these transported flakes were resharpened 

(tools) and discarded at E-75-8 in comparison to other raw material types.  Flint cores that 

are present are small and highly used.  In contrast it appears that quartz was reduced at E-

75-8, and flakes were used and discarded.  It is possible quartz flakes were transported to 

E-75-8 to account for the abundance of cortical surface. This provides a measure of human 

movement, which relates to part of a past mobility strategy.   
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CHAPTER 8 

SAIS, NORTHWEST DELTA 
 

8.1 General Assemblage Attributes 
 

A total of 1,806 artefacts from Sais were analyzed.  Maximum length, width and thickness 

were recorded for each artefact (Table 8.1).  Table 8.2 provides the proportions of artefact 

types. 

 

 Sais N Mean (mm) St. Dev. Max. (mm) Min. (mm) 

Length 1806 24.00 9.6 90 10 

Width 1806 15.32 6.6 57 4 

Thickness 1806 5.21 3.2 33 1 

 

Table 8.1. Mean length, width and thickness for all artefacts in the Sais 
analyzed assemblage 

 

Little is known about the taphonomic processes that contributed to the current 

artefact distribution in the Neolithic layers at Sais.  Suspected shifts in the course of the 

Nile branch may have added to the density of artefact distribution, particularly in layer 

8013.  However, the high number of small artefacts (evidenced by the lower mean 

maximum length) suggests the assemblage is relatively complete and not subjected to 

hydrological winnowing.  During analysis a high degree of fragmentation was observed as 

indicated by the fragmentation ratio of 1.76, suggesting a very high incidence of breakage.  

Possible explanations include post-depositional and manufacturing processes.  Further 

investigation into both requires comparison to assemblages from similar taphonomic 

environments and technologies employing blade-based technology producing microlithic 

elements.  Table 8.3 indicates the proportion of cortex on all artefacts in the assemblage 

and high proportion of artefact have less than 50% cortex. 
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Flake Class N % 

Complete Flake 432 23.92 

Complete Split 46 2.55 

Proximal Flake 246 13.62 

Proximal Split 18 1.00 

Medial Flake 253 14.01 

Distal Flake 247 13.68 

Complete Tool 38 2.10 

Complete Split Tool 1 0.06 

Proximal Tool 11 0.61 

Proximal Split Tool 1 0.06 

Medial Tool 10 0.55 

Distal Tool 30 1.66 

Angular Fragment Tool 25 1.38 

Core 36 1.99 

Angular Fragment 372 20.60 

Chip (<15mm) 40 2.21 

Total 1806 100 

  

Table 8.2. Flake class proportions for all raw materials 

    

Cortex N % 
None 965 54.55 
1-50% 543 30.70 
50-99% 171 9.67 
Complete 90 5.09 
Total 1769 100 

 

  Table 8.3. Proportions of cortex for all artefacts 
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8.2 Raw material use, flaking strategy, and reduction intensity 
 

The flake (MNF = 710) to core (n = 36) ratio for the assemblage is 19.72, which is high, 

suggesting intensive core reduction or removal of cores.  The percentage of artefacts with 

cortex from the Sais assemblage presented in Table 8.4 are extremely low which suggests a 

high  rate of removal of cortical products from the assemblage, a high degree of core 

reduction and also a low number of cores, which often retain cortex.   

 

Cortex N % 

None 965 54.55 

1-50% 543 30.70 

50-99% 171 9.67 

Complete 90 5.09 

Total 1769 100 

 

Table 8.4. Proportion of cortex for assemblage 

 

8.2.1 Core Attributes 
The ratio of non-cortical core (15) to cortical core (21) is 0.71.  Table 8.5 shows that most 

cores have less than 50% cortex suggesting cores were well used. It is also possible that 

cores with higher proportions of cortex were removed, which can be assessed by 

examining the proportion of flakes with cortex and the cortex ratio.  If cortical cores were 

removed there should be a low number of cortical flakes, although the cortex ratio would 

still be relatively high, as cores deplete proportionately higher volumes than surface area 

(as discussed in Chapter 5). 
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Cortex N % 

None 15 40.54 

1-50% 21 56.76 

50-99% 1 2.70 

Total 37 100 

 

Table 8.5. Proportion of cortex on cores 

 

Six different types of cores are present: bidirectional (two directions on one face), 

bifacial, multiple, microblade, blade and unifacial (Table 8.6). Proportions of core types 

suggest a high degree of core reduction, which correlates with the high flake to core ratio.  

However, core type may also relate to flaking strategies employed as in the Fayum.  

Microblade cores are a particular feature in this assemblage.  There is no evidence of a 

relationship between core type and proportion of cortex on the different core types (Table 

8.7).   

 

Core type N % 

Bidirectional 1 2.70 

Bifacial 4 10.81 

Blade 2 5.41 

Microblade 9 24.32 

Multiple 14 37.84 

Unifacial 7 18.92 

Total 37 100 

 

Table 8.6. Proportions of core types 
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Core Type None 
(n) 

None 
(%) 

1-50% 
(n) 

1-50% 
(%) 

50-99% 
(n) 

50-99% 
(%) 

Bidirectional 0 0 1 4.76 0 0 

Bifacial 
1 6.67 3 14.29 0 0 

Blade 1 6.67 1 4.76 0 0 

Microblade 4 26.67 5 23.81 0 0 

Multiple 4 26.67 10 47.62 0 0 

Unifacial 5 33.33 1 4.76 1 100 

Total 15 100 21 100 1 100 
 

 Table 8.7. Proportion of cortex for each core type 

 

Unifacial cores are only slightly larger than other core types, have the least cortex 

and the smallest mean core scar length (Table 8.8).  Differences between core size (F = 

1.897, DF = 5, 30, p = .124) and core scar length (F = 2.132, DF = 5, 30, p = .089) of core 

types is not significant.  This may relate to core shape and size, for example if original 

nodule size is quite small, the core may simply never be rotated before discard.  When 

grouped by proportion of cortex, there is no significant difference between maximum core 

length (F = .288, DF = 2, 33, p = .752) and core scar length (F = .050, DF = 2, 33, p = .951) 

(Table 8.9). 
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Core Type Max. length 
mean (mm) 

Core scar length 
mean (mm) 

Bidirectional 33.00 25.00 

Bifacial 39.00 + 10.8 26.50 + 10.7 

Blade 55.00 +26.9 41.50 + 12.0 

Microblade 31.78 + 6.1 25.89 + 3.8 

Multiple 34.85 + 10.3 24.69 + 9.5 

Unifacial 35.00 + 7.7 20.86 + 6.1 

 

Table 8.8. Mean maximum length and mean core scar length for each core 
type  

 

Cortex 
Max. length 
mean (mm) 

Core scar length 
mean (mm) 

50-99% 40.00 23.00 
1-50% 34.50+8.6 25.25+7.2 
None 36.87+13.3 25.73+10.7 
Total 35.64+10.6 25.39+8.6 

 

Table 8.9. Mean maximum length and core scar length grouped by proportion 
of cortex 

 

Differences in volume in Table 8.10 may be explained by the different core 

reduction strategies.  The presence of few flake removals from one platform suggests 

minimal reduction in contrast to cores with multiple platforms, but unifacial cores are 

unusually smaller.  This further confirms the existence of a particular flaking strategy to 

account for differences in core type, rather than a sequence of reduction.  This is discussed 

further below.   
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Core volume Volume mean (mm3) Volume St. Dev. 

Bidirectional 12200.06   

Bifacial 37399.74 16420.94 

Blade 51566.59 40740.88 

Microblade 26821.29 14260.78 

Multiple 45820.24 53105.62 

Unifacial 34038.61 21604.21 

 

Table 8.10. Core volume for each core type 

 

8.3 Core Reduction and Flaking Strategy  
 

The flake and core data from Sais suggests that blade and microblade production was a 

feature of the assemblage, however, other flaking strategies were also used.  Core type 

(Table 8.6) and cortex proportions (8.5) for both flakes and cores suggests a high intensity 

of core reduction and core rotation.   

 In Chapters 6 and 7, three hypothetical flaking scenarios were suggested (Figures 

6.1, 6.2 and 6.3).  Flaking scenario 1 produces a large proportion of relatively elongated 

blade-like flakes, forms that are common in the Sais assemblage (10.19%, Table 8.11).  A 

comparison of flake length (24.47+10.6 mm) to flake width (18.14+8.0 mm) provides a 

measure of flake elongation, however, the ratio for Sais is only 1.50, which does not 

indicate any significant elongation (discussed further below).  This suggests, in addition to 

a small proportion of the assemblage related to blade production, additional flaking 

scenarios are likely to account for the low ratio of flake length to width, as well as other 

core forms. 
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Complete 
Flake Form 

Sais (n) Sais (%) 

Blade 44 10.19 

Contracting 141 32.64 

Expanding 151 34.95 

Normal 79 18.29 

Rejuvenation 17 3.94 

Total 432 100 

 

  Table 8.11. Proportion of different flake forms 

 

If flaking Scenario 2 or 3 occurs, and the original nodules are a > b > c (following 

the constraints of a scalene triangle), a is reduced more rapidly and so sphericity increases.  

This can be tested by looking at the relationships between axes of different core types 

found in the Sais assemblage.  Table 8.12 shows the relationship between a, b and c for 

core types from Sais, and Table 8.13 shows the relationship for each cortical category. 

 

Core Type a : b  a : c  b : c  

Bidirectional 2.06 2.75 1.33 

Bifacial 1.39 2.52 1.80 

Blade 2.27 3.70 1.55 

Microblade 1.41 1.78 1.26 

Multiple 1.32 1.90 1.49 

Unifacial 1.33 2.30 1.77 

All 1.42 2.14 1.52 
 

  Table 8.12. Relationship between mean length of axes a, b, and c of 
  cores  
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Percentage 
of cortex a : b  a : c  b : c  
50-99% 1.29 1.48 1.15 

1-50% 1.37 1.95 1.47 

None 1.51 2.44 1.61 
 

  Table 8.13. Ratio between mean length of core axes for each cortex 
  category 

 

Considering the decreasing proportion of cortex as indicative of a hypothetical 

sequence of reduction, then based on Table 8.13, cores become more elongated as flaking 

progresses.  The same figures could be organized into a hypothetical sequence of reduction 

from unifacial to multiple cores, if blade and microblade cores are removed (Table 8.14). 

As already noted, the decrease in ratio between a and b/c suggests that the long axis of the 

core is reduced more rapidly than the other axes (b and c).  Because Scenario 1 was used 

for part of the Sais assemblage, the use of either Scenarios 2 or 3 should be evident based 

on the ratios in the hypothetical sequence.  In Scenario 2, the long axis is likely to be 

reduced much more rapidly than in Scenario 3.  Table 8.14 suggests that there is very little 

difference in the a to b ratio between unifacial and multiple cores, confirming the use of 

flaking Scenario 3, as the long axis of the core is not been greatly reduced as the core is 

rotated. 

 

 
Core Type a : b  a : c  b : c  

Unifacial 1.33 2.30 1.77 

Bifacial 1.39 2.52 1.80 
Bidirectional 2.06 2.75 1.33 
Multiple 1.32 1.90 1.49 

 

  Table 8.14. Ratios between mean lengths of axes for each core type in 
  sequence of reduction 
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As noted above, a proportion of the flakes of the assemblage are blades (8.11) and 

comparing length to width can further confirm the ratios of other flake forms, none of 

which suggest ratios near two or more.  As predicted blade forms have a ratio of nearly 3.  

Contracting flakes have a higher ratio than expanding and normal forms, which are close to 

1 (Table 8.15). 

 

 Flake form 
Flake length        
mean (mm) 

Flake width        
mean (mm) Ratio 

Blade 30.02 10.43 2.99 

Contracting 24.06 15.94 1.57 

Expanding 24.09 21.05 1.17 

Normal 21.94 20.15 1.14 

All 24.47 18.14 1.50 
 

 Table 8.15. Length to width ratio for different flake forms 

 

The flakes with greatest cortex will be shorter.  It is noted above that in flaking 

Scenario 2, the resultant flakes are likely to be square in shape: i.e. their length and width 

will be similar and flakes with the greatest cortex will be shorter.  In flaking Scenario 3 the 

linear relationship between flake size and cortex indicates that flakes become smaller with 

core reduction.  The ratio between flake length and width may also decrease as proportion 

of cortex decreases.   

Table 8.16 suggests that there is a linear relationship between the ratio and 

proportion of cortex, whereby flakes with less cortex are elongated.  This may relate to the 

flaking strategy, particularly if blades are considered, which may skew results.  Table 8.17 

shows the same ratio and cortical groups when blades are not included and the difference 

between cortex groups is not as pronounced.  Flakes with 1-50% and no cortex have a 

smaller ratio.  
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Cortex 
Flake length    
mean (mm) 

Flake width    
mean (mm) Ratio 

Complete 29.00 23.16 1.24 

50-99% 26.90 21.62 1.26 

1-50% 26.46 19.90 1.50 

None 21.85 15.44 1.57 
 

Table 8.16. Ratio between mean flake length and width for each cortex 
category 

 

Cortex 
Mean flake length 

(mm) 
Mean flake width 

(mm) Ratio 

Complete 28.00 23.00 1.21 

50-99% 26.90 21.62 1.26 

1-50% 25.59 21.10 1.28 

None 21.21 16.23 1.39 
 

Table 8.17. Ratio between mean flake length and width for each cortex 
category, not including blade forms 

 

Table 8.18 suggests relatively little platform preparation on complete flakes, 

although the high proportion of crushed platforms may indicate some intense reduction.  

The low proportion of cortical platforms is consistent with the low proportions of cortex on 

artefacts.  Exterior platform modification suggests some preparation before flake removal 

(Table 8.19) however this was not an important part of core preparation as the majority of 

exterior platforms are scar.  The high proportion of scar exterior platforms and low 

proportion of cortex on exterior platforms also confirm the hypothesis of early removal of 

cortex in the reduction sequence.  Both platform type and exterior platform modification 

are indicative of flaking Scenario 3.   
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Platform Type N % 

Cortical 43 9.95 

Crushed 116 26.85 

Trim  3 0.69 

Uniform 186 43.06 

N/A 84 19.44 

Total 432 100 

 

Table 8.18. Complete flake platform types 

 

Exterior platform 
modification 

N % 

Cortex 58 13.43 

Scar 341 78.94 

Trimming 25 5.79 

N/A 8 1.85 

Total 432 100 

 

Table 8.19. Exterior platform modification on complete flakes 

 

Exterior platform angles are related to the shape of the platform surface which is 

dependent on striking angle, original shape of the raw material nodule and flaking strategy.  

The higher platform angles indicated in Table 8.20 suggest a flatter platform surface.  

Table 8.21 shows the relationship between flake platform thickness and exterior platform 

angle and flake shape and size.  Smaller exterior platform angles and thicker platforms 

result in shorter flakes (shorter axis of percussion) in most cases suggesting a linear 

relationship, with the exception of the exterior platform angle of blade forms, and platform 

thickness of contracting flakes.  Rezek et al. (2011) also suggest exterior platform angle 

impact flake size and morphology.   
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Exterior platform 
angles 

Sais (n) Sais (%) 

50 5 2.06 

60 30 12.35 

70 75 30.86 

80 99 40.74 

90 18 7.41 

100 14 5.76 

110 2 0.82 

Total 243 100 
 

 Table 8.20. Exterior platform angles for complete flakes in the Sais
 assemblage 

 

Flake form Complete 
flake n 

Flake length 
mean (mm) 

Platform thickness 
mean (mm) 

Exterior platform 
angle (°) 

Blade 28 31.54+10.1 2.21+1.2 74.82+7.8 

Contracting 71 23.61+9.9 3.86+2.3 75.49+10.4 

Expanding 81 26.53+10.9 3.27+1.7 78.70+10.8 

Normal 39 21.26+9.2 3.54+2.4 73.33+10.2 

All 222 25.43+10.5 3.48+2.1 76.62+10.8 
 

 Table 8.21. Flake form, mean length, platform thickness and platform angle 

 
The majority of complete flakes have scars initiating in quadrant one, indicating 

cores flaked in a single direction (Table 8.22).  The remainder suggest core rotation, 

mainly 90°, but 4.18% have scars initiating from quadrants 1 and 3 suggesting 180° 

rotation only, and 2.45% of flakes exhibit both.  This is consistent with core types recorded 

for Scenario 3 reduction.   
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Dorsal scar 
direction N % 

1 218 75.96 

2 13 4.53 

3 5 1.74 

4 14 4.88 

12 10 3.48 

13 7 2.44 

14 7 2.44 

23 2 0.70 

24 5 1.74 

34 3 1.05 

123 1 0.35 

124 1 0.35 

134 1 0.35 

Total 287 100 

 

Table 8.22. Dorsal scar direction for all complete flakes 

 

8.4 Artefact movement 
 

Calculations for the cortex ratio are provided in Table 8.23.  The cortex ratio is 0.14 and 

suggests substantial removal of cortical surface.  The theoretical nodule volume for Sais is 

59.34 cm3, which is very high in comparison to the Fayum (Tables 6.25 and 6.26).  

Geologically the raw material is likely to be similar in size, so the difference is the result of 

core frequency, confirmed by the high flake to core ratio (i.e. very few cores relative to 

flakes).  The cortex ratio can also be calculated using the theoretical nodule volume from 

the Fayum experimental assemblage giving a cortex ratio of 0.39, which also suggests a 

high degree of cortex removal.  Given the lack of cortical flakes discussed above, it is 

likely cortical flake movement accounts for surface cortex loss at Sais.   
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*

  

 

Based on weight/density (silicate = 2.46) ** Fayum experimental volume ***S=(4π(3V/4π)2/3) 

 

Table 8.23. Results of applied Dibble et al. (2005) cortex method, using experimental theoretical nodule volume for Fayum 
assemblages 

 

 
Total assemblage 
volume * (cm3)  

Number 
of cores 

Theoretical nodule 
volume (cm3) 

Theoretical nodule 
surface ***(mm2) 

Actual cortical 
surface (mm2) 

Expected cortical 
surface (mm2) Ratio 

Sais 2136.18 36 59.34 81880.62 406251.32 2947702.21 0.14 

Sais 2136.18 36 35.39** 29125.41 406251.32 1030748.16 0.39 
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The volume ratio suggests that a large proportion of volume is lost from the 

assemblage, as the ratio is well above 1 (Tables 8.24 and 8.25).  This suggests that cores 

were also removed from the assemblage as they have a lower surface to volume ratio than 

flakes.  Given the substantial loss of cortex indicated by the cortex ratio, this seems 

plausible.   

 

 
Core n 

Nodule volume 
(sphere) mm3 Actual mm3 Predicted mm3 Ratio 

Sais 36 30795.45 4354224.27 1229561.25 3.54 
 

 Table 8.24. Volume ratios using sphere calculation for nodule volume 

 

  Core (n) Nodule Volume 
(ellipse) mm3 

Actual 
mm3 

Predicted 
mm3 Ratio 

Sais 36 5479.46 4354224.27 241332.04 18.04 
 

 Table 8.25. Volume ratios using elliptical hypothetical nodule 

 

8.5 Edge Modification: Flake reuse/conversion 
 

The low flake to tool ratio suggests that the flake blanks were frequently converted to tools 

and discarded at Sais (Table 8.26). The mean number of quadrants retouched at Sais is 1.69, 

and this suggests a high degree of material reuse and reduction.   

 

Assemblage MNF (n) MNT (n) Ratio 

Sais 710 50 14.2 

 

Table 8.26. Flake to tool ratio 
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The results in Table 8.27 indicate a difference in size of flake class, and suggest 

that if tools were made using flake blanks that were manufactured at Sais, people simply 

selected all of the largest flake blanks for further use.  Alternatively tools appear to be 

made on the largest blanks only because the largest flakes are missing from Sais having 

been transported to other places of occupation.  This possibility will be explored further 

below.  It is also quite likely that bifacial tools were not made on flake blanks but 

technologically should be considered as cores. 

 

Flake Class  Max. length 
mean (mm) St. Dev. 

Complete Flake 28.49 10.9 

Core 35.64 10.6 

Complete Tool 40.68 19.8 

 

Table 8.27. Mean length of cores, complete flakes and complete tools  

 

Table 8.28 provides the frequency of different tool types.  Denticulates may have 

been used at Merimde for grain harvesting as they are recorded as having sickle gloss 

(Eiwanger 1999), but these are very rare at Sais.  This contrasts with the Fayum where 

denticulates are common (Kom K 49.46% and Kom W 62.94%, Table 6.29) and cereals 

are known to be present.  Microliths are present in the assemblage, although as noted, these 

are rare in comparison to the frequency of microblade cores.  Typologically, the 

microlithic elements connect this assemblage to those of the Levantine Pre Pottery 

Neolithic B (Wilson 2006; Wilson and Gilbert 2003).  Breakage of blades for the 

production of microliths may account for the high incidence of breakage.   
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Tool type N % 

Backed blade 1 2.63 

Burin 3 7.89 

Denticulate 1 2.63 

Knife 1 2.63 

Microlith 4 10.53 

Notch 6 15.79 

Projectile 2 5.26 

Scraper 4 10.53 

Sickle 3 7.89 

Utilized 13 34.21 

Total 38 100 

 

Table 8.28. Tool proportions for complete tools only 

 

Table 8.29 indicates that tools have very little cortex, a result consistent with the 

analysis of flakes.  The intensity of tool reuse and type of tool resharpening (tool type) may 

also be significant in affecting the proportion of cortex found on tools.  In comparison to 

flakes tools have less cortex, which is perhaps expected given resharpening may reduce 

flake surface area, especially in the case of bifacial tools. 

Table 8.30 suggests microliths, projectile points and sickles have low percentages 

of cortex correlated with the high amount of retouch or flake removal involved in the 

manufacture of these types.  However, a large number of utilized tools also have no cortex, 

which is consistent with low proportions of cortex on flakes.  Therefore, proportion of 

cortex on tools does not necessarily relate solely to intensity of reuse as reflected by 

retouch. 
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Cortex N % 

Complete 0 0 

50-99% 1 2.63 

1-50% 11 28.95 

None 26 68.42 

Total 38 100 

 

  Table 8.29. Percentage of complete tools for each cortex category 

 

Tool Type None 
(n) None 

(%) 
1-50% 

(n) 
1-50% 

(%) 
50-99% 

(n) 
50-99% 

(%) 

Backed Blade 1 3.85 0 0     

Burin 2 7.69 1 9.09     

Denticulate 1 3.85 0 0     

Knife 1 3.85 0 0     

Microlith 3 11.54 1 9.09     

Notch 2 7.69 4 36.36     

Projectile 2 7.69 0 0     

Scraper 0 0 3 27.27 1   

Sickle 3 11.54 0 0     

Utilized 11 42.31 2 18.18     

Total 26 100 11 100 1   
 

 Table 8.30. Percentage of cortex on tools for each type 

 

Table 8.31 suggests non-cortical tools are slightly larger than cortical tools, which 

is surprising as flaking is reductive, but this may reflect flaking strategy or tool reduction.  

Table 8.32 suggests that while the largest tools at Sais have the largest amount of cortex, 
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tool size does not decrease with reduction in cortex thereafter.  This may relate to flake 

blank selection, intensity of tool use, but perhaps more specifically the type of tool.  It is 

possible that flake blanks were produced for particular tool types (e.g. sickle blades and 

projectiles) as these are larger and have low proportions of cortex.  Table 8.33 shows of the 

major tool types, scrapers and utilized are the largest. 

 

  
Cortical length 

mean (mm) St. Dev. 
Non-cortical 

length mean (mm) St. Dev. 

Sais 41.41 15.9 42.12 21.6 

 

Table 8.31. Mean length of cortical and non-cortical tools 

 

Cortex Tool (n) Max. length 
mean (mm) 

Max. length 
St. Dev. 

None 26 42.12 21.6 

1-50% 11 36.82 15.9 

50-99% 1 46.00   

Complete 0 N/A N/A 

 

Table 8.32. Mean length of complete tools by cortex category 
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Tool Type  Max length 
mean (mm) St. Dev. N 

Backed Blade 56.00   1 

Burin 26.33 8.5 3 

Denticulate 39.00   1 

Knife 87.00   1 

Microlith 17.25 4.6 4 

Notch 30.33 6.1 6 

Projectile 39.50 3.5 2 

Scraper 50.75 15.4 4 

Sickle 75.33 13.7 3 

Utilized 40.46 16.2 13 

 

  Table 8.33. Mean maximum length of individual tool type 

 

8.6 Summary 
 

Several features stand out in the analysis of stone artefacts from Sais.  The fragmentation 

ratio indicates a relatively high number of lateral snaps (compared to the other assemblages 

analysed) but an extremely low number of longitudinal splits.  This suggests a high 

incidence of post-depositional breakage or deliberate lateral snaps to make microliths.  

 A high degree of core reduction is evidenced through the high flake to core ratio, 

the high proportion of both flakes and cores with little or no cortex, the non-cortical to 

cortical flake and core ratios, and evidence for core rotation.  It is likely that in addition to 

the production of blades and microblades (Scenario 1), Scenario 2 and 3 were frequently 

used to reduce raw material nodules.  The cortex ratio and volume ratio both signify 

removal of cortical surface and volume from the assemblage, likely in the form of flakes 

and cores, providing a measure for human movement and an indication of the nature of that 

movement.  Tool reuse through resharpening is not unusually high compared to the Fayum 

and Nabta assemblages.  This may have implications for artefact uselife and the nature, 

form and utility of raw material.  
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CHAPTER 9 

ANALYSIS OF RESULTS 
 

9.1 Introduction 
 

The results of the individual analyses of three assemblages are combined in this section.  

The purpose of this research was to assess human movement in the Egypt during the mid-

Holocene by comparing quantitative measures of movement between different locations.  

Changes in human movement are considered an important part of broader socio-economic 

changes associated with the development of agriculture.  The existing models for mid-

Holocene Egypt suggest a difference in the degree of human movement in different 

geographic regions (e.g. desert, Nile Valley, Delta, Fayum), the result of both environment 

and socio-economic context.  It is interesting, therefore to understand how movement 

might vary among these contexts by comparing human movement with other types of 

variables to build a picture of Neolithic mobility.  Two of the assemblages studied are 

believed to represent known levels of mobility based on pre-existing archaeological 

interpretations and/or environmental conditions: Nabta Playa, in the southwest of Egypt 

(eastern Sahara), and Sa’ el-Hagar (Sais) in the northwest Delta.   

 Previous interpretations suggest that occupation of Nabta Playa during the 

Holocene can be characterised as a highly mobile settlement pattern adapted to fluctuating 

environmental conditions (Marshall and Hildebrand 2002).  The most intensive occupation 

of the Sahara (measured by frequency of occupations) based on radiocarbon 

determinations, occurred during the early Holocene, when climatic conditions were 

conducive to habitation of locations with permanent and ephemeral water sources as 

seasonal rainfall permitted (Kuper and Kröpelin 2006).  However, quantifying the level of 

human movement archaeologically has proved difficult, with some exceptions (e.g. Close 

2000).  Outside of stone artefact analysis, human mobility, not movement has been inferred 

from interpretations of faunal remains, chronology, and environmental variables.  Mobility 

reconstructions for the Sahara can be compared to those with the Nile Valley and Delta.  

Environmental reconstructions of the Nile Delta suggest people were able to inhabit this 

area on a fairly continuous basis (Stanley 1993).  There is evidence for domesticates and 

interpretations of faunal seasonality suggests relative sedentism at Sais (Linseele pers. 
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comm.).  The site of Merimde Beni Salama in the Nile Delta contains evidence of 

‘sedentism’ in the form of architectural features, considered to be the only evidence of 

such in the Nile Valley and Delta before the Predynastic.  Because of these factors it is 

assumed that occupation of Sais during the mid-Holocene was permanent and therefore 

sedentary. 

 The third location considered is the Fayum.  This has a complex archaeological 

record suggesting a unique socio-economic and environmental context.  Because of the 

nature of the archaeological record, archaeologists have avoided firmly stating the level of 

mobility beyond suggesting a combined strategy of mobility and sedentism bound to a 

mixed subsistence based on both agriculture and hunter-gathering (Kozloswki and Ginter 

1989; Shirai 2010; Wenke et al. 1988).  All assemblages contain evidence of the use of 

either domesticated plants or animals, or both and therefore present an ideal case to 

examine a ‘low-level food producing societies’ in different environmental contexts 

(discussed in Chapter 2, Holdaway et al. 2010; Smith 2001).   

 Tool typology is the basis for assumed connections between regions and allows 

inferences to be made about socio-economy but does not provide a direct measure of 

human movement.  Unfortunately, the frequency of tools in all assemblages is low (<5%) 

due to the general low frequency of manufacture and discard in the past, so typological 

tallies may not be indicative of the total variability in a stone artefact assemblage. Studies 

that only consider tools result in very broad regional groupings, where socio-economy is 

simply assumed to be the same or similar.  However, much greater variability is expected 

in Egypt because of the geographical and climatic variability that constrained economy and 

movement in the past.  Previous typological analysis together with the analysis of other 

archaeological variables indicates Nabta Playa was a relatively mobile occupation and Sais 

was relatively sedentary compared to each other.   

The results presented in the previous chapters focus on two key components of 

assemblage variability; flaking strategy and movement of artefacts.  Both flaking strategy 

and artefact movement constrain assemblage variability, but these indicate different 

aspects of artefact production and movement.  Indices related to flakes and cores can be 

used to suggest likely flaking strategies, which in some cases, are related to particular 

technological strategies (e.g. bladelet and microlith production at Sais).  The volume and 

cortex ratios indicate where material is moved and in what form, whether flakes, cores or 
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tools.  While focus of the cortex ratio is on quantifying movement of cortex, this is a proxy 

for other attributes that may have determined artefact selection and movement (e.g. artefact 

size since artefacts with cortex tend to be larger than those without).  It does not suggest 

people deliberately selected artefacts solely because they were cortical.  Both the cortex 

and volume ratios results presented here suggest human movement contrary to the existing 

models in the case of Sais, and a complex result in the case of Nabta Playa.  This chapter 

compares significant results of the artefact analyses of the three assemblages.   

 

9.2 Assemblage Variability 
 

Quantifying assemblage variability is fundamental to understanding human movement 

using stone artefacts as a proxy measure.  A number of variables may control assemblage 

variability, and these will be examined comparatively between the three regions considered 

in this study to establish the observed variability between the assemblages relates to 

movement of artefacts and not simply flaking strategy.  This variability will be considered 

in light of environment and economic context in the mid-Holocene in Chapter 10.  The 

variables considered are raw material, flaking strategy, and the cortex and volume ratios 

(the movement of surface vs. the movement of volume).  

 

9.2.1 Raw Material 
In all three regions considered, raw material is moved into locations from further afield.  

While the distances moved may differ, these raw material types are not available in the 

immediate vicinity of the locations of occupation.  The only exception is Nabta Playa, 

where some raw material types are locally available, although with the exception of quartz, 

these are not frequently used.  Apart from this raw material, the presence of ‘non-local’ 

raw material is unlikely to control assemblage variability in the remainder of the 

assemblages.  This is confirmed by the differences in assemblages presented in the 

previous three chapters where almost all raw material is ‘non-local’.   

 Core shape is often suggested in the literature to control assemblage variability, 

particularly the shape and size the flakes produced (Bar-Yosef and Van Peer 2009; 

Clarkson et al. 2006).  However, studies suggest that attributes such as exterior platform 
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angle and platform thickness control flake shape and size (Dibble and Whittaker 1981; 

Rezek et al. 2011).  This is the case in the assemblages presented here (Tables 6.27, 6.28, 

7.42 and 8.28).  While this is true, the shape of raw material nodules, especially the 

sphericity, and the basic strategy employed to reduce them, is likely to affect exterior 

platform angle and platform thickness.  The angular eccentricity of a raw material nodule 

will limit the platform angle.  If angular eccentricity is 0 or close to 0, then platform 

preparation and some core rotation is probable (Figure 6.5, Figure 9.1).  In this instance the 

artificial platform will be flat and the exterior platform angles are likely to be between 70° 

and 80°, as is the case for Nabta Playa and Sais (Tables 7.42 and 8.27).  As angular 

eccentricity approximates 1, in the case of an ellipsoid platform, preparation and/or 

rotation is probably not necessary as a relatively flat surface is already available.  In this 

instance the platform surface will be relatively flat, when compared to a spherical nodule, 

but the angular eccentricity will fluctuate across the surface between 0 and 1, and therefore 

will not be as flat at an artificial platform surface.  Because of the variability in surface 

platform angles will tend to be between 60° and 80°, as in the case of the Fayum (Table 

6.29). 

 

 

Figure 9.1. Eccentricity of surfaces, black represents an artificial platform 
surface, blue the natural surface of an elliptical raw material nodule, and red 
the natural surface of a spherical raw material nodule (e = eccentricity) 

 

Cortex is used in this analysis as a measure of raw material use and artefact 

movement.  The majority of raw material available in Egypt/North Africa occurs as 

cortical cobbles, either deposited by water courses, or found in limestone deposits.  The 
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outer cortex or skin must be removed as part of the reduction process and cortical flakes 

will always be the first removed from the core, and in some flaking strategies, will always 

be the largest artefacts (outside of breakage and further reduction/resharpening).   

 The percentage of cortex in the assemblage can be examined among the three 

assemblages.  There are similarities between the two Fayum assemblages, which can be 

contrasted with the differences between the Fayum and Nabta Playa.  While over 50% of 

artefacts in the Fayum have between 1-50% cortex (cf. Nabta Playa 22.89), nearly 70% of 

artefacts from Nabta Playa have no cortex at all (cf. Kom K 25.45% and Kom W 27.06%).  

Very high proportions of the cortex on artefacts are missing in both cases, although 

artefacts with between 50-99% cortex are better represented in the Fayum (Kom K 15.14% 

and Kom W 14.70%) than Nabta Playa (5.58%).  Sais suggests similar cortex depletion 

with a high proportion of non-cortical artefacts (54.55%), and only 5.09% of artefacts with 

complete cortex. 

 A contrast exists between flint and quartz at Nabta Playa.  The flint assemblage 

exhibits a high flake to core ratio (40.35), a high non-cortical to cortical core ratio (0.53) in 

comparison to the Fayum, but no significant indication of the reduction intensity by core 

type, although the core size is the smallest of all three locations.  The high non-cortical to 

cortical flake ratio (1.5) and high flake to core ratio both suggest substantial reduction of 

raw material and the likely removal of both cortical flakes and cores.  Mean flake size is 

small which may suggest the removal and subsequent movement of large cortical flakes (cf. 

Douglass et al. 2008; Douglass 2010).   

 The quartz assemblage of Nabta Playa exhibits a low flake to core ratio (7.31), and 

a lower non-cortical to cortical core ratio (0.42) than flint.  Quartz has less reduction 

intensity than flint if core type and size is considered.  The lower non-cortical to cortical 

flake ratio (1.0) and flake to core ratio (7.31) suggests less intensive reduction of raw 

material and less subsequent removal of cortical flakes.  In contrast to flint, the low 

number of quartz tools suggests fewer quartz flakes were reused through resharpening.   
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9.2.2 Flaking Strategy 
It is likely that raw material shape affected the basic strategy used to flake raw material as 

outlined in Chapter 6.  Figure 6.5 illustrates the basic differences between spherical and 

elliptical raw material nodules and the potential flaking surfaces and their eccentricity.  In 

particular, spherical raw material nodules likely required platform preparation and 

therefore core rotation.  

 Three basic hypothetical flaking strategies, Scenarios 1, 2 and 3, were outlined in 

Chapter 6 (Figures 6.1, 6.2 and 6.3).  Flaking Scenario 1 is used to produce blade-like 

flakes.  Some core preparation may occur, preparatory to blade production.  Scenario 2 

produces flakes quickly and easily as good flaking angles almost always occur without 

platform preparation.  However, flakes are shorter and chunkier, as the long axis of the 

core is not utilized.  One or two preliminary flakes will be completely cortical, but there 

after flakes will only have some cortex.  Cortical platforms are common, but with exterior 

platforms that show flake scars and occasionally trimming.  Scenario 3 involves core 

rotation.  In this scenario a larger number of preliminary flakes may be completely cortical, 

but as flaking progresses a larger number of completely non-cortical flakes will be 

produced.  Because of this, completely cortical flakes will likely be the largest in the 

assemblage, with a positive relationship between the proportion of cortex and flake size.  

No such relationship will necessarily occur in Scenario 2.  A number of indices were 

examined to test the possible presence of these flaking strategies in the assemblages from 

the three regions.  Flake and core products were examined for shape, particularly 

relationships between axes, size, proportion of cortex and for flakes platform attributes. 

 The results suggest that the general flaking strategy for the Fayum is Scenario 2 

whereby flakes were produced perpendicular to the core.  This resulted in a high number of 

unifacial cores, although multiple cores are also present (Table 6.8).  Cores from the 

Fayum have greater proportions of cortex than cores from either Nabta Playa or Sais 

(Table 6.7).  The axial relationships of cores suggests they became more spherical as they 

were reduced (unifacial to multiple, Table 6.14), although many were still elliptical at the 

point of discard.  The cores of the Fayum assemblages are larger than both Nabta Playa 

and Sais cores.  The discrepancy between maximum core length and core scar length 

suggests flakes were unlikely to be produced parallel to the long axis of the core (Table 

6.10).  Flake products at both Kom K and Kom W were consistently squarish, where the 
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flake length to width ratio approaches 1, throughout the reduction sequence.  This is 

expected in flaking Scenario 2.  The longest flakes were those that had some cortex, but 

were not completely cortical, which is also predicted in Scenario 2, where the few initially 

fully cortical flakes are likely to be shorter (Figure 6.2).  Platform and exterior platform 

types at both Kom K and Kom W also confirmed Scenario 2 as cortical platforms and scar 

exterior platforms were common (Tables 6.19 and 6.21). 

 The results of the Nabta Playa analysis suggest a combination of Scenario 2 and 3.  

This resulted in an even number of unifacial and multiple core types.  In contrast to the 

Fayum, the proportion of cortex on cores is much lower and more cores are non-cortical 

(Table 7.13).  The comparison between maximum core length and core scar length of cores 

suggests a similar discrepancy as the Fayum for some core types, confirming the use of 

flaking Scenario 2.  Flake products at Nabta Playa also confirm the use of Scenarios 2 and 

3 as length to width ratios suggest flakes are squarish (Table 7.27).  Platform show high 

proportions of unifacial and crushed types confirming Scenario 3 and proportions of 

cortical forms which confirms Scenario 2 (Table 7.30). The very high incidence of scar 

exterior platforms is indicative of both Scenario 2 and 3 (Table 7.33). 

 The results from Sais suggest all three flaking scenarios were utilized.  The 

presence of blade forms, length to width ratios, and the frequency of blade/microblade 

cores all confirm the use of Scenario 1.  A much smaller proportion of cores at Sais are 

unifacial, although the proportion of multiple cores is not significantly greater than that for 

the other assemblages.  The proportion of microblade cores is relatively high, and is 

obviously not a technological feature of the other assemblages.  The relationship between 

length and width of cores suggests Scenario 3 is used rather than Scenario 2, as cores 

remain slightly more spherical than those found in the other assemblages throughout the 

sequence of reduction (unifacial to multiple) reflecting core rotation (Table 8.14).  Sais has 

the largest mean core scar length which suggests a more intensive or efficient of use of raw 

material although there is still a difference between core length and core scar length (8.8).  

Flake products at Sais suggest the use of Scenario 3 as length to width ratios suggest flakes 

are more elongated than Nabta Playa and the Fayum (Table 8.12 cf. Tables 6.14 and 7.21).  

Platform types also confirm Scenario 3 as flakes have high proportions of unifacial and 

crushed platform, but low proportions of cortical platforms (Table 8.18). The very high 

incidence of scar exterior platforms is indicative of both scenario 2 and 3 (Table 8.19). 
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9.2.3 Summary 
The majority of raw material is transported from further afield to the three locations, so 

assemblage variability does not relate to distance to source.  Rather the type of reduction or 

technology and subsequent movement of different types of artefacts informs on the 

movement of people in addition to movement to and from source location.  The results of 

the Fayum assemblage analysis suggests a particular flaking strategy was employed 

whereby the raw material nodule was flaked perpendicular to the long axis.  While the 

presence of multiple cores suggests some core rotation, other indices confirm the frequent 

use of Scenario 2.  Flakes were produced that have a low length to width ratio and are 

relatively thick.  Using this strategy does not maximize cutting edge per unit of mass, 

however it does represent the easiest and fastest way to reduce a raw material nodule 

through hard hammer percussion.  The flaking strategy at both Kom K and Kom W looks 

wasteful, given the lack of raw material availability in the immediate vicinity.  If raw 

material was transported from a distance, (e.g. the Nile Valley) it might be expected that it 

would be reduced in such as way as to maximize cutting edge.  It might also be expected 

that raw material would be thoroughly reduced before discard.  However the discarded 

flakes and cores do not reflect this as they are not very heavily reduced, cores are not 

rotated frequently, and both flakes and core retain a large amount of cortex.  Instead, the 

assemblage features that are present could be the product of;  

a) Abandonment of sites after short period of very intensive occupation 

b) Frequent access to source or traded raw material 

c) Very large scale transport of raw material from the Nile Valley 

Nabta Playa results suggest a combination of flaking Scenario 2 and 3, possibly 

reflecting differences between flint and quartz.  As in the Fayum, Scenario 2 produces 

flakes quickly and easily, but these have a smaller cutting edge and do not maximize raw 

material.  In contrast Scenario 3, using core rotation produces flakes that are longer relative 

to width, and may sometimes be flaked parallel to the long axis of the core, particularly in 

the case of flint.  These produce more cutting edge per unit of mass.  Given some of the 

material is transported from outside Nabta Playa, Scenario 3 might be expected, however 

Scenario 2 is also employed so not all raw material was maximally exploited.  While a 

greater number of artefacts have less cortex than the Fayum, a large number of unifacial 

cores are present with cortex.  These assemblage features suggest a number of things 

related to movement; 



236 
 

a) Less frequent access to raw material sources or traded raw material 

b) Repeated reoccupation of place as previously discarded cores may have been 

used 

c) Desire for artefacts with greater cutting edge to weight, or portability 

The Sais assemblage results suggest a combination of Scenarios 1, 2 and 3.  

Scenario 1 produces blades, which may form part of a particular strategy or technology 

related to the production of certain tool types.  Scenario 2 produces unifacial cores that are 

discarded after substantial use as discarded cores have little or no cortex, unlike the Fayum.  

Scenario 3 produces flakes that are longer and likely to be flaked parallel to the long axis 

of the core at some point during rotation, accounting for the elongation.  As at Nabta Playa, 

this produces more cutting edge per unit of mass.  Given no local sources of raw material 

are known, this maximizing of raw material is logical.  These assemblage features suggest; 

a) Less frequent access to raw material or traded source 

b) Directed core reduction strategy suggesting specialized tool production 

c) Desire for artefacts with greater cutting edge to weight, or portability 

The comparison of flaking strategy between the assemblages can be considered in light of 

cortex and volume ratios which are indicate movement of artefacts as a proxy for human 

movement. 

 

9.3 Artefact Movement: Cortex and volume ratios 
 

9.3.1 Cortex Ratio 
The results of the cortex ratio for all four assemblages are presented in Table 9.1 where a 

difference in result can be seen between all three areas.  The highest cortex ratio is that of 

Kom W (0.88), which suggests that cortical products are almost all completely present.  

Sais is the lowest (0.14) suggesting extreme depletion of cortical products.  As discussed in 

Chapters 4 and 6, loss of cores within the assemblage can skew the theoretical nodule 

volume if it is calculated by dividing the total assemblage volume by core frequency.  To 

overcome this problem, the theoretical nodule volume calculated for the Fayum 

experimental assemblage was used in place of that derived from the archaeological 

assemblage.  This is a more secure estimate of original raw material nodule size.   
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 If the theoretical nodule volumes are compared between the four assemblages, it is 

clear that those of Kom K (39.05cm3), Kom W (34.49cm3) and E-75-8 (34.05cm3) are 

fairly similar.  In contrast, the theoretical nodule volume for Sais (59.34 cm3) and E-75-8 

flint (58.98 cm3) is almost double that of the other assemblages. Based on the known 

geology of potential sources it is unlikely that Sais and Nabta Playa had access to cobbles 

twice the size of those in the Fayum.  Therefore, a revised estimate utilizing Fayum 

experimental data provides a more realistic cortex ratio of 0.39 for Sais and 0.65 for E-75-

8 flint (Table 9.1).  Ideally this would be based on raw material data from the Delta or the 

Nabta Playa vicinity, but it does not exist.  

 The change in the position of these two assemblages highlights the significance of 

deriving as accurate a theoretical nodule volume as possible, although the ratio result still 

suggests depletion of cortical surface.  This means that using core frequency to derive the 

theoretical nodule volume may need to be revised in assemblages where core depletion is 

suspected. 

 There is a significant difference in flake to core ratio between Kom K (12.86), Kom 

W (20.56), Nabta Playa (16.68), and Sais (19.72) (Chi2 = 19.586 DF = 4 p = 0.001).  The 

Kom W and Sais flake to core ratios suggest either a substantially higher degree of core 

reduction or the removal of cores.  As discussed above, mean artefact size for the 

assemblages is fairly similar (Table 9.2) although the flaking strategy of Kom W and Sais 

may be different.  In contrast Kom K (12.86) has the lowest flake to core ratio, and E-75-8 

falls in the middle of the analysed assemblages.  Lesser reduction intensity or removal of 

cores may account for this.  Flint from E-75-8 stands out as having an exceptionally high 

flake to core ratio of 40.35, which suggests either very intensive reduction of raw material 

in comparison to the other assemblages or removal of cores.   
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* Based on weight/density (silicate = 2.46) ** Number of cores used to calculate Kom K and Kom W theoretical nodule volume differs from 

total number of cores in assemblage, 214 and 137 respectively (see chapter 6 for discussion). Revised E-75-8 flint and Sais revised use the 

theoretical nodule volume derived from the Fayum experimental assemblage as a more accurate estimation of Plio-Pleistocene flint nodule size. 

** S=(4π(3V/4π)2/3) 

Table 9.1. Comparison of the result of Dibble et al.(2005) method applied to all assemblages 

Assemblage Total assemblage 
volume * (cm3) 

Number of 
cores** 

Theoretical nodule 
volume (cm3) 

Theoretical nodule 
surface*** (mm2) 

Actual cortical 
surface (mm2) 

Expected cortical 
surface (mm2) Ratio 

Kom K 8357.32 409 39.05 35466.40 10098446.12 14505757.13 0.70 

Kom W 4725.20 284 34.49 27663.73 6922432.11 7856499.29 0.88 

E-75-8 4937.40 145 34.05 26963.19 2126386.74 3909662.05 0.54 

E-75-8 Flint 1946.34 33 58.98 80894.89 619961.46 4771184.00 0.13 

E-75-8 Flint 
(revised) 1946.34 33 35.39 29121.89 619961.46 961138.44 0.65 

Sais 2136.18 36 59.34 81880.62 406251.32 2947702.21 0.14 

Sais 
(revised) 2136.18 36 35.39 29125.41 406251.32 1030748.16 0.39 
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Assemblage MNF Core Ratio 

Kom K (Fayum) 5259 409 12.86 

Kom W (Fayum) 5839.5 284 20.56 

E-75-8 (Nabta Playa) 2418 145 16.68 

E-75-8 Flint 1331.5 33 40.35 

Excavation 8 (Sais) 710 36 19.72 

 

Table 9.2. Flake to core ratio for all assemblages 

 

Kom W and Sais present an interesting comparison.  Both have a very similar flake 

to core ratio, suggesting either intensive reduction, or a high level of core removal/flake 

supplementation but they have very different cortex ratios.  The Sais (0.14 or 0.39) result 

suggests a high degree of cortex depletion, whereas, Kom W (0.88 or 0.84) suggests 

relative cortical completeness.  If cortex ratios between Kom W and Sais are compared, 

reduction intensity can be identified.  The ratio of non-cortical to cortical cores at Kom W 

is 0.14 and at Sais is 0.71.  A similar difference occurs with the non-cortical to cortical 

flake ratios (0.28 at Kom W and 0.89 at Sais).  This confirms the substantial cortex loss at 

Sais, evident in the cortex ratio due to the removal of artefacts with cortical surface.  

 If the results of the cortex ratio and the flake to core ratio are considered together, 

artefact curation can be inferred.  The cortex ratio of flint from Nabta Playa is much closer 

to that of the Fayum assemblages.  This suggests much less movement of cortical flint 

material from E-75-8 in comparison to other raw material types, especially quartz (see 

discussion above and below).  Interestingly, it also makes the Sais assemblage standout 

among the flint assemblages (i.e. Kom K, Kom W and E-75-8 flint).   

 In contrast to the removal of surface, the removal of volume can be seen in Table 

9.3.  Sais has the greatest loss of volume and Nabta Playa the least.  Because cores have a 

lower surface to volume ratio than flakes, greater volume loss likely indicates a 

proportionally greater loss of cores than flakes.  Artefact loss at Sais is therefore from the 

removal of cortical cores and some flakes, whereas surface loss at Nabta Playa is through 

the removal of flakes.  The Fayum assemblages have greater volume loss of cores, than the 

Nabta Playa assemblage, although less than Nabta Playa flint and the Sais. 
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Table 9.3. Summary of volume ratios 

 
 

 

 

Assemblage Core (n) 
Hypothetical nodule 
volume (sphere) (mm3) 

Actual assemblage 
volume (mm3) 

Estimated assemblage 
volume (mm3) 

Ratio (actual/ 
expected) 

Kom K 409 32186.93 36860261.22 13164452.89 2.80 

Kom W 284 36714.99 32129380.02 10427057.02 3.08 

Nabta Playa Total 145 26943.25 9217211.34 3906771.00 2.36 

Nabta Playa Flint 33 27642.89 3120832.02 806157.81 3.87 

Nabta Playa Quartz 85 23330.46 3543474.00 2254357.15 1.57 

Sais 36 30795.45 4354224.27 1229561.25 3.54 
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9.3.2 Tool Use and Discard 
The flake to tool ratio is different between Kom K and Kom W.  Kom K has a 

proportionately larger number of tools in relation to the proportion of flakes.  This suggests 

a greater rate of conversion of flakes into tools, and/or a higher rate of discard of these 

longer use-life artefacts, which may suggest more time was spent at this site in comparison 

to Kom W, Nabta Playa and Sais.  A Nabta Playa and Sais flake to tool ratios are much 

lower, suggesting higher rates of tool manufacture and discard rates of tools.  Flake to tool 

ratio for the Fayum is substantially higher than the ratio at Nabta Playa and Sais.   

 The intensity of tool use can be analyzed based on the amount of retouch that 

occurs on the tool itself.  The mean number of retouched quadrants (excluding bifacial 

tools) indicates differences in intensity of reduction between the Fayum (1.41), Nabta 

Playa (1.75), and Sais (1.69).  This suggests a higher degree of artefact reuse and discard of 

expended tools at Nabta Playa and Sais, in comparison to the Fayum, and Nabta slightly 

higher than Sais.   

 There are differences in tool type proportions.  The majority of tools in the Fayum 

assemblage are denticulates, notches, and utilized pieces (Table 6.35).  The majority of 

tools in the Nabta Playa assemblage are denticulates, utilized, and scrapers (Table 7.51).  

The majority of tool types in the Sais assemblage are utilized, scraper and notch forms 

(Table 8.35).  This may suggest difference in discard of functionally distinct tools, but not 

necessarily in the degree of their reuse.  If this were the case, then there might be 

differences in proportions of technologically similar tools such as denticulates and notches, 

but Kom K consistently has the highest proportions of both these tools types. 

 

9.3.3 Summary of artefact movement 
All three indices for artefact movement show clear patterns in some assemblages (Table 

9.4).  Firstly the loss of cortical surface from many of the assemblages suggests transport 

of cortical flakes.  While in many studies cortical surface is not considered a desirable 

feature  of a flake, increasing evidence suggests that flake selection for transport is related 

more to flake size and amount of cutting edge (Douglass 2010; Douglass et al. 2008; 

Holdaway and Douglass 2011; Kuhn 2004).  It is possible that people selected all of the 

largest flake blanks for the production of tools, to such an extent that they are no longer 

present.  In some flaking strategies such flake blanks would have a high proportion of 
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cortex (e.g. Scenario 3), but in others a lower proportion (e.g. Scenario 2).  Alternatively 

the largest flakes were removed from both areas to other places of occupation (explored 

further below).  It is likely that whichever scenario occurred, people were practicing a high 

degree of flake blank selection for use (cf. Kuhn 1994).  In some flaking scenarios cortical 

flakes are the largest and therefore have the longest cutting edge, and were therefore likely 

the most desirable for transport.  Flint from Nabta Playa consistently shows the most loss 

of both flakes and cores across all three indices, while quartz from Nabta Playa shows the 

least.  Sais shows depletion of both flakes and cores.  Kom W suggests more core depletion 

than flakes, while Kom K suggests slightly more flake loss than cores. 

 Sais has a higher non-cortical core to cortical core ratio than Nabta, but Nabta 

Playa has a higher non-cortical flake to cortical flake ratio.  This means that there are 

proportionately more cortical flakes missing from Nabta, but more non-cortical cores 

present at Sais.  This suggests the transport of non-cortical cores to Sais or the removal of 

cortical flakes from Sais.  If flakes were removed their selection and ‘curation’ should limit 

the variability of the size, shape, cortex and dorsal flake scars of the remaining flakes.  

This can be confirmed by the high flake to core ratio, but low proportion of cortical flakes. 

As with cores, approximately 90% of flakes have less than 50% cortex.  The assemblage 

analysis of Kom K and Kom W suggests raw material was sometimes but not always 

transported for use in the form of cores away from Kom K and Kom W.  At Sais the 

situation is different.  Of the cores that were discarded less than 3% have more than 50% 

cortex, in comparison to both Kom K and Kom W which have about 35% cores with less 

than 1-50% cortex.   
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Cortex Ratio 
(surface/flake loss) 

Flake to Core 
Ratio (core loss) 

Volume Ratio 
(volume/core loss) 

Greatest Loss 
Nabta Playa flint 
(0.13) 

Nabta Playa flint 
(40.35) 

Nabta Playa Flint 
(3.87) 

 

Sais (0.14) Kom W (20.56) Sais (3.54) 

 

Nabta Playa total 
(0.54) Sais (19.72) Kom W (3.08) 

 

Kom K (0.70) Nabta Playa total 
(16.68) Kom K (2.80) 

 

Kom W (0.88) Kom K (12.86) Nabta Playa total 
(2.36) 

Least Loss 
Nabta Playa quartz 
(2.12) 

Nabta Playa 
Quartz (7.31) 

Nabta Playa quartz 
(1.57) 

 

Table 9.4. Summary of artefact movement through flake and/or core depletion. 
 This uses three indices cortex ratio, which shows flake loss, the flake to core
 ratio, which shows core loss, and the volume ratio that shows core loss  

 

9.4 Conclusions 
 

A number of features stand out as significantly different among the assemblages.  The 

variability observed here can be used to infer assemblage curation as described and applied 

by Holdaway and Douglass (2012).  They emphasize that the importance of specific 

artefacts over others, or their ‘usefulness’ may vary between locations.  In particular, 

Holdaway and Douglass (2012) suggest flakes were considered to be equally as important 

in terms of utility as tools.  Traditional analyses of stone artefacts in the Egyptian Neolithic 

have focused on tool forms and in rare cases core reduction (e.g. Shirai 2010).  The results 

of the individual assemblages, and their comparison suggests that other elements of the 

assemblage, that is to say flakes and cores, were also ‘useful’ (i.e. providing cutting edge 

and further flakes) because they were transported to other locations. 

 The cortex ratio suggests movement of cortex from all four locations, but the form 

of that cortex differs.  At Kom W, some cores are removed to other areas on the landscape, 

presumably for continued use.  Given the raw material resource-poor nature of the 

immediate environment, it makes sense if people were using other locations in the 

landscape for different activities still within close vicinity.  They would transport raw 

material with them in a form that provided opportunity for further flake production 

(discussed in Chapter 10).  The Kom K assemblage shares may of the features of the Kom 
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W assemblage.  However, the cortex ratios are slightly different and flake to cortex ratios 

suggest fewer cores were removed from Kom K than Kom W.  Cortical to non-cortical 

ratio suggests the total assemblage at Kom K is less heavily reduced and fewer elements 

have been removed.  The flaking strategy at Kom K and Kom W is reflected in assemblage 

composition, particularly size and cortical proportions.  Tool proportions also differ with 

slightly higher proportions of notches and denticulates at Kom W and slightly higher 

proportions of scrapers at Kom K.   

 The Sais assemblage returned the lowest overall cortex ratio suggesting the highest 

loss of cortical material.  As in the Fayum, the assemblage was entirely flint, likely of 

similar type (i.e. Plio-Pleistocene nodules from Nile terrace) however the reduction 

strategy was different.  This is partly due to the microblade manufacture, but the flake 

reduction is also different.  The Sais assemblage suggests intensive reduction, (e.g. high 

non-cortical to cortical core (0.71) and flake (0.89) ratios) but the very low cortex ratio 

suggests a high level of movement of cortical flakes.  This likely indicates movement to 

other locations beyond Sais. 

 These results suggest the cortex ratio is an extremely effective measure of artefact 

curation, especially when viewed comparatively in concert with other assemblage variables.  

The results of this artefact analysis can be compared with other variables that inform on 

subsistence and environmental data.  The implications for socio-economic and 

environmental situation in mid-Holocene Egypt will be explored in the following chapter. 

 

 

 

 

 

 

 



245 
 

CHAPTER 10 

DISCUSSION 
 

10.1 Summary of cortex and volume ratio result 
 

The technological analysis of the Fayum, Nabta Playa and Sais assemblages suggest 

marked differences in the manufacture, use, reuse and discard of stone artefacts.  This 

chapter will consider these results and what implications they have for the study of human 

movement, mobility, and the development of the Egyptian Neolithic.   

Both Fayum assemblages were produced on raw material transported close to the 

lake edge, a large proportion of which was flaked using a specific strategy that did not 

maximize cutting edge, but produced flakes quickly and easily.  The cortex ratio indicates 

surface loss or supplementation in an assemblage, where the volume ratio indicates volume 

loss as a proxy for movement.  The Kom K analysis indicates the most complete 

assemblage.  A high cortex ratio indicates that material was reduced and discarded at Kom 

K.  In contrast, the Kom W assemblage indicates a high degree of core removal.  These 

results suggest that inhabitants of the Fayum during the mid-Holocene likely practiced a 

low degree of movement because few artefacts were moved in comparison to the two other 

assemblages studied.  Shirai (2010) previously suggested logistical mobility was practiced, 

because cores were thoroughly reduced at residential bases and less so at task locations.  

However, because this hypothesis was not tested quantitatively, the proposed 

interpretations of mobility could not be confirmed. 

 The results from Nabta Playa suggest a lack of flint cortex, particularly flakes.  

Decortification of flint nodules at raw material source could be one interpretation of the 

lack of flint cortical flakes.  However, despite some depletion a large proportion of both 

flakes and cores retain cortex.  It therefore seems unlikely that people would choose to 

decortify some cores but not others, or only partially, if the intention was to reduce weight 

for transport or work with non-cortical material.  An alternative explanation seems more 

likely.  At Nabta Playa, the curation of flint flakes makes sense when compared with other 

locations where long-distance movement is practiced, or there is a low redundancy of place 

use (Douglass et al. 2008, discussed below).  The E-75-8 assemblage indicates a difference 
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between dominant raw material use and curation.  A high degree of flake and core loss is 

indicated for flint.  In contrast, results indicate that quartz was reduced locally at E-75-8 

and some flakes were removed to other locations, possibly within Nabta Playa.  Flakes 

maximize cutting edge to weight (Kuhn 1994), and so were desirable for transport over 

longer distances.  This is very different to the Fayum where raw material was transported 

onto the lake edge in the form of cortical flint cobbles, and further transport within an 

immediate area was in the form of cores.  The E-75-8 result suggests a pattern higher 

mobility that is consistent with current models of occupation of the Sahara given climatic, 

ecological and socio-economic circumstances. 

 The Sais result suggests raw material was brought in from elsewhere as in the 

Fayum, but its treatment is different.  Lack of cortical flint flakes could be interpreted as 

decortification at the source, but as at Nabta Playa, it seems unlikely this would be carried 

out in such an inconsistent manner.  Furthermore observation of the stone assemblage 

indicates a number of fully cortical flint nodules present, suggesting they were transported 

as such.  More likely, curation of flakes is indicated, similar to that observed at E-75-8.  It 

seems probable that cortical material was subsequently removed from Sais to other 

locations.    The subsequent occupations at Sais suggest abandonment and reoccupation 

later in the Holocene during the Predynastic.  This type of intermittent occupation shares 

more similarities with the eastern Sahara (e.g. Nabta Playa) than the Fayum and Merimde 

Beni Salama.  This raises questions as to current palaeoclimatic and socio-economic 

reconstructions for the Delta which suggest a more stable environment after 8,500 BP 

(Stanley and Warne 1993). 

 The original hypothesis in Chapter 1 suggested mobility levels would conform to a 

pattern where the Nabta Playa assemblage should show the highest degree of movement, 

the Sais assemblage the least movement and the Fayum assemblages would be situated in 

between.  The general result of the cortex ratio for all three assemblages suggests that the 

highest level of movement can be found in the Sais assemblage and the lowest in the 

Fayum assemblage.  This is contrary to the original hypothesis.  

 The Fayum assemblage provides the best evidence for a specific kind of movement 

that is locally restricted.  This can be contrasted with Nabta Playa where people practiced 

movement outside of E-75-8, and likely outside of Nabta Playa, and Sais where people 

practiced movement outside the immediate location, and possibly even the Delta. 
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10.2 Comparison with a ‘highly mobile’ assemblage 
 

The results of the Egyptian assemblage analyses can be compared the cortex ratios of 

western New South Wales, Australia, where the same method has been applied (Douglass 

et al. 2008; Douglass 2010; Holdaway et al. 2010; Holdaway et al. in press).  In order to 

better contextualize the results of the artefact analyses as a proxy for movement, it is useful 

to compare the results with an assemblage where people were moved very frequently.  The 

Australian example is useful because it can be characterized as a low-level food producing 

society and palaeoclimatic data is available which enables reconstruction of environment, 

the nature of which is well published (Holdaway et al. 2010, 2008b, 2002).    

 In this environment raw material resources were readily available as cortical 

nodules of silcrete and quartz cover much of the stony desert landscape.  The cortex ratios 

are low (e.g. Burkes 0.1, Nundooka 0.3, Mulga Dam 0.2) as are flake to core ratios (e.g. 

Burkes 8.2, Nundooka 5.6, Mulga Dam 5.8).  These results therefore suggest the removal 

of cortical flakes.  Douglass et al. (2008) argue that large, thin cortical flakes are frequently 

missing from assemblages, because following Kuhn (1994), this is the most efficient way 

to transport material.  It is suggested that tools were curated in situations where raw 

material or resource availability could be anticipated (e.g. Parry and Kelly 1987).  

However, transporting large, relatively thin, cortical flakes was an efficient way to 

transport raw material in a form that was flexible in terms of use and lighter per centimetre 

of cutting edge.  In the analysis of an entire creek system, Rutherford’s Creek (Holdaway 

et al. in press) it was shown that this movement was further than within a single resource 

system (Binford 1980; Douglass 2010; Holdaway and Douglass 2011). When this result is 

compared with chronological and palaeoclimatic data, the assemblages represent high 

movement to cope with an unpredictable environment (Fanning et al. 2007; Holdaway et 

al. 2010, 2011).  People occupied the location when environment permitted, but were 

absent for long periods of time.  Curation of flakes ensured light weight transport of a 

cutting edge that was readily available as resources were unpredictable and likely accessed 

on an encounter basis.  This affects assemblage composition and the low redundancy of 

place use affects the patterns observed and measured by archaeologists.  

 This contrasts the Kom K and Kom W assemblages that have much higher cortex 

ratios and flake to core ratios.  In the Fayum all raw material was transported into the basin 

from the Nile Valley and possible cached (cf. Caton-Thompson and Gardner 1934).  In this 
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instance cores were sometimes removed from assemblage to other locations, likely within 

the Fayum.  Preliminary investigations of the area surrounding Kom W suggest cores were 

likely moved off Kom W, but within the immediate vicinity.  These investigations and 

previous archaeological surveys also suggest there are no archaeological remains further 

away from the lake edge.  In contrast to Australia, moving cores is not an efficient way to 

transport cutting edge, however it does provide maximum volume and the ability to 

produce new flakes rather than simply resharpen existing ones when raw material is not 

available.  Parry and Kelly (1987) suggest an ‘expedient’ technology would occur in 

situations of either reduced movement or raw material abundance.  The Fayum provides an 

example where a more nuanced interpretation of this hypothesis can be examined because 

movement is reduced although raw material is not abundant.  In addition, Parry and Kelly’s 

(1987) assertion that flake products are a key component of assemblage, and not simply 

debitage products of the tool manufacture, would certainly fit the results of this analysis 

and those of Douglass et al. (2008) and Holdaway and Douglass (2011).  As discussed 

above, Holdaway and Douglass (2011) suggest the traditional notions of curated 

technology are more complex (see also Shott and Sillitoe 2005).  Curation is a concept that 

is thoroughly discussed (e.g. Bamforth 1986; Parry and Kelly 1987; Nelson 1991; Odell 

1996) and is often juxtaposed with expedience, and it is usually implied that curated types 

of artefacts would have a high degree of retouch through their manufacture (Andrefsky 

2009).  However, based on both ethnographic and archaeological examples transport of 

artefacts does not always occur with formal tool types (Holdaway and Douglass 2012).  

Rather data supports the curation of particular kinds of flakes that provided maximum 

cutting edge to mass in an unpredictable environment where such artefacts could be readily 

used if resources were encountered during movement (Holdaway and Douglass 2012:24).  

As Holdaway and Douglass (2011:24) suggest, flakes provide ‘the necessary insurance 

against potential need.’ 

 The role of tools is often privileged over other components of the assemblage in 

Egypt.  Their relative importance has been related to human intentionality because their 

manufacture is more laborious that that of flakes.  However it cannot be assumed that tools 

are more important than flakes in terms of utility (Parry and Kelly 1987; Holdaway and 

Douglass 2011).  Tools like bifacial points and denticulates/notches and scrapers are a very 

small component of the Egyptian assemblages and they therefore represent a very small 
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part of the archaeological record.  Results from all three regions suggest that the ‘curation’ 

of artefacts occurred with cores, flakes and tools.  

 At Nabta Playa flakes were moved as in Australia, however the ways in which this 

occurred are different.  The cortex ratio and flake to core ratio of flint suggests flakes were 

transported to E-75-8 from elsewhere and also moved from E-75-8, which as in the 

Australian example, shows the curation of flakes discussed above.  Quartz is locally 

available, and cortex ratio and flake to core ratio suggests some movement of cortical 

surface in the form of flakes to E-75-8, in a similar manner to Australia.  Similar 

differences between silcrete (non-local) and quartz (local) material have been observed 

where cortex ratios of local raw material are consistently higher than non-local raw 

material (Douglass et al. 2008:520 Table 2).   

 The Sais cortex ratio is the closest to those of Australia, although the high flake to 

core ratio suggests a very low incidence of cores, despite the presence of microblade cores.  

If these results are compared to the Kom W assemblage, where a similarly high flake to 

core ratio is recorded and raw material was not locally available, cortical removal from 

Sais occurred in the form of both flakes and cores, with cores retaining a greater amount of 

cortex than those at Kom W (which lost considerably greater volume than cortical surface 

i.e. high cortex ratio 0.88).   

 When the results of the Kom K and Kom W are compared with chronology and 

palaeoclimatic, the assemblages represent low movement during a period where 

environmental conditions permitted intensive occupation (albeit short-lived based on 

radiocarbon chronology (Phillipps, Holdaway, et al. 2011; Wendrich, Taylor, et al. 2010)).  

This high reuse of place affects assemblage composition and patterning in the 

archaeological record as repeated occupation over a short period of time results in repeated 

deposition of similar artefacts and features.   

 The features of the Nabta Playa assemblage may well fit with frequent movement 

and subsistence and hunting scenarios where prey might be randomly encountered.  This is 

consistent with a hunter-gathering/foraging Saharan adaptation, but it may also fit with 

more specialised pastoral subsistence where human movement was increased and 

facilitated by domestic cattle.  The highly specialized pastoral adaptation is interpreted as a 

key feature of the Saharan late Neolithic (Wendorf and Schild 1998).  Given the variability 

and unpredictability of the environment during the Holocene in the Sahara, and given the 
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species available to people (Bubenzer and Riemer 2007), wild prey may have been 

exploited on a chance encounter basis.  People would therefore likely need to have 

equipment readily available to deal with such encounters as they moved across landscapes, 

or within geographic features such as Nabta Playa.  People chose to alleviate the risk of 

being without cutting edge as in Australia, but also were concerned to conserve volume to 

produce new flakes given fresh raw material could not be easily accessed as in the case of 

flint use. This transportation of flakes can be considered what Holdaway and Douglass 

(2011) suggest is the curation of artefacts (cf. Close’s 1996:545 notion of ‘anticipated 

activity and servicability’).   

 Current environmental understanding of the Delta during the mid-Holocene would 

suggest a permanent supply of water and associated resources from both winter rainfall and 

Nile flow such as fish, water-fowl, and wild vegetation growth.  However the position of 

Sais close to a shifting branch of the Delta may have affected the way in which the location 

could be occupied during the mid-Holocene.  Geomorphological reconstruction suggests 

the river may have cut through the occupation, presumably resulting in abandonment 

(Wilson 2006).  It is interesting to consider the reconstructed economy as indicated by the 

faunal assemblage, which suggests dependence on fish and pigs, which presumably 

provided a relatively regular subsistence resource (Wilson and Gilbert 2002).  

 

10.3 Holocene Egyptian Ecological Setting 
 

Holdaway and Douglass (2011:22) suggest that the strategies of reduction and selection of 

artefacts for use and/or movement, ‘depended on their needs, both realized and anticipated, 

which in turn, one could argue, depended on where they were and/or where they intended 

to go as well as the range of activities both present and future in which they engaged.’ 

 With this in mind considering the ecological setting of the three regions examined 

is essential to contextualizing the variability observed in the assemblages.  Both the Kom 

K and Kom W archaeological remains date to a narrow mid-Holocene window at around 

6500 BP (Phillipps et al. 2011; Wendrich et al. 2010) which together with the artefact 

results suggests very concentrated occupation during this period.  Ecological data suggests 

that the lake was inundated annually with the Nile flood and basins formed by lake-edge 
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topography provided ideal environments for lacustrine resources (Hassan 1986; Wenke, 

Long, et al.1988).  Recent reconsideration of radiocarbon chronology, palaeoclimatic data 

and agricultural systems suggests that agriculture may not have been bound to a lake edge 

context (Phillipps et al. 2011; Williams 2009).  Rather a coincident period of increased 

winter rainfall resulted in cultivation of wheat and barley that relied on dryland (rainfall 

irrigation) farming like that of southwest Asia, making topographic features and soil types 

potentially affecting hydrology and water retention equally important.  Faunal remains 

include domesticated wheat and barley, and sheep/goat, pig and cattle (Caton-Thompson 

1934; Wendrich and Cappers 2005).  Fish remains show marked seasonal exploitation, in 

particularly catfish were procured during spawning season, indicated by growth rings 

(Linseele pers. comm.; Brewer 1989).  Traditionally seasonality is thought to be indicative 

of seasonal movement or mobility; however in light of the stone artefact results, 

seasonality in fish remains may be indicative of a highly seasonal specialized exploitation 

of lake resources that has little to do with human movement that can be observed 

archaeologically.  Little is known about how domesticated cereal species were initially 

used in the Nile environment.  For the Fayum, it has been generally assumed that people 

utilized a form of flood water agriculture along the edge of the lake based on later 

agriculture practice in Egypt.  However, it is possible that people may have relied on 

winter rainfall, perhaps utilizing wadi systems, instead of, or in addition to lake-edge 

agriculture.  However, if lake-edge agriculture was practiced it is curious it was not 

practiced in the preceding period and that unenhanced flood water agriculture was never 

actually practiced in the Fayum depression in later periods.  Very few archaeological 

remains date to the period between the Neolithic and the Ptolemaic period where a large 

portion of the Fayum lake basin was drained to expose sufficient arable land.  This may 

suggest prior to this exposure sufficient arable surface was not available on the lake edge 

(see Wenke et al. 1988).  The close correlation between a brief period of increased 

Mediterranean rainfall and the extremely short Neolithic occupation in the Fayum suggests 

that early wheat and barley cultivation in the Fayum, and perhaps elsewhere in the Delta, 

was based on winter rainfall.   

 Nabta Playa chronology suggests repeated reoccupation throughout the Holocene, 

with an early concentrated phase of occupation during the early Holocene (Wendorf and 

Schild 1998; 2001).  The reconstructed Holocene ecology of the playa suggests when 

summer rainfall moved north with the ITCZ the playa basin was sufficiently filled to 
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sustain plant and animal life.  However during the later phase at Nabta Playa, the basin 

may not have been filled as continuously in the early Holocene.  The radiocarbon 

chronology of occupation of Nabta Playa together with palaeoenvironmental 

reconstruction has led to the suggestion of this seasonal occupation (Close 2001; Nelson 

2001).  If the results of the artefact analysis are considered in light of this chronology and 

environment it seems likely people practiced mobility both within Nabta Playa but also 

beyond this geographic feature, likely to other water resources, perhaps permanent ones 

such as the Nile or spring-fed oases.  Mobility was likely in response to the kind of 

environmental unpredictability described by Marshall and Hildebrand (2002).   

 The limited information available for the Sais chronology would suggest initial 

occupation during the early Neolithic, abandonment and subsequent reoccupation during 

the Buto-Maadi phase of the Predynastic (ca. 5,500 BP).  The assemblage analyzed here is 

correlated with the earliest phase of occupation.  Geological data from Sais suggests that 

the prehistoric remains were situated on a very large sandy gezira (island formation 

common in Delta, usual site of occupation above marshy deltaic environment) running 

parallel to the Damietta branch of the Nile (Wilson 2006).  This branch shifted numerous 

times, although the site did not show any clear evidence of fluvial activity.  Fish have been 

interpreted to indicate a lack of seasonality due to growth cycles and age of fish in the 

assemblage and is related to sedentism (Linseele pers. comm.).  This can be contrasted 

with the Fayum where much greater seasonality is suggested, related by Linseele (pers. 

comm.) to the seasonal movement of people.  However, exploitation of fish throughout the 

year at Sais may not be strictly associated to movement of people either.  Rather, this may 

indicate dependence on this resource because environment is otherwise unproductive and 

few other resources were available with the exception of pig.  The role of cereal 

domesticates at Sais is as yet unclear. 

 Comparing the results of the cortex ratio between these regions allows for 

definitive conclusions relating to human movement and environmental interaction, and 

ultimately mobility as a socio-economic strategy.  The results can obviously be related to 

raw material accessibility, but they also reveal insights into human-environment interaction 

given different parameters relating to perception and predictability of resources.  In 

Australia and at Nabta Playa results suggest people sought to alleviate risk during potential 

resource encounters by transporting flakes, a highly efficient behaviour given long 

distances travelled, although Nabta Playa suggests some core transport which may be due 
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to lesser local availability of raw material than Australia.  In the Fayum, people sought to 

alleviate raw material absence in a location that presumably was otherwise desirable for 

habitation.  Movement of raw material in the form of cores meant raw material volume was 

readily available for the rapid production of flakes.  In contrast to Australia and Nabta 

Playa, people were not concerned with transporting cutting edge, presumably because 

much lower movement levels meant resources were predictable within the short period of 

mid-Holocene occupation, and ‘chance encounters’ were neither expected nor sought.  

Given the reconstructed highly seasonal exploitation of wild species prevalent in the 

Fayum faunal assemblage, the lack of chance encounters seems likely.  All of these indices 

point to a more focused exploitation of resources within a much narrower spatial and 

temporal window.  However, at Sais, raw material was not locally available and transport 

of cutting edge as well as raw material nodules was necessary.  This suggests that chance 

encounters were expected, although this was likely in addition to the domesticated pigs 

present in large quantities that additionally provided a more predictable resource.  Exactly 

how pig herding contributed to subsistence or allowed for movement is unclear, since it is 

much less thoroughly studied than cattle pastoralism. 

 These results suggest a high level of environmental perception and response 

operating in the Holocene.  The radiocarbon chronology, particularly that of the Fayum, 

when compared to palaeoclimatic data, suggests an extremely rapid response to 

environmental conditions that permitted a change in subsistence practice (Kuper and 

Kröpelin 2006; Phillipps et al. 2011; Williams 2009).  A phase of winter rainfall during the 

mid-Holocene allowed people to utilize species from a Near Eastern system for a period of 

time.  The end of the winter rainfall period correlates with the abandonment of the Fayum 

and the beginning of occupation in the Nile Valley.  Considerable modification of the 

agricultural system was required to adapt to the Nile Valley, décrue-based agricultural 

system, and its dependence on rainfall in Ethiopia (Phillipps et al. 2011).  This ultimately 

meant perceiving and responding to a climatic event people could not directly observed as 

rainfall contributing to the Nile flood occurred thousands of kilometres upstream.  People 

could not predict the amplitude of the floodwater, although they later developed the means 

of predicting the economic consequences of the intensity of the flood (Said 1993) 
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10.4 Complexity of assemblage versus variability of assemblage 

 
Complexity of assemblage is often connected with complexity in socio-economy.  This is 

obviously not the case, but it is frequently assumed that assemblage complexity lies in tool 

manufacture (Mellars 2006).  Past thought on stone artefact assemblages has seen tool 

production as a measure of assemblage complexity, the more complex (difficult to 

manufacture) the tools, the more complex the strategy employed to deal with socio-

economic or environmental circumstance.  These have been used to form a number of 

dichotomies and categories, however, there are far too many variables to pinpoint or 

categorize reduction process and tool production into such groupings (e.g. Bar-Yosef and 

Van Peer 2009 critique of chaîne opératoire see also Bleed 2001), let alone infer social and 

economic circumstances where assemblages are consistently more or less complex.  

Furthermore the ‘complexity’ of an assemblage does not lie in the types of tools produced, 

but the ability of the stone artefacts to aid in dealing with social, economic and 

environmental circumstances, whether this be climate, raw material access, social 

circumstances or particulars of subsistence economies and sustaining such systems 

(Holdaway and Douglass 2011).  Context is key (i.e. the circumstances listed above) if 

archaeologists are to examine how these circumstances control, impact or engage with 

assemblage variability, and vice versa.  As there is no intrinsic complexity (variability) that 

can be seen through tools, the whole assemblage must be examined to understand how 

stone artefacts fit into this. 

 

10.5 Utility of cortex ratio to measure movement 
 

The cortex ratio has been shown to be an extremely useful proxy measure for human 

movement.  Close (2000) suggested archaeologists should seek to measure movement 

based on the archaeological record and not conceptual constructs.  Her solution to this was 

to refit artefacts to show hard evidence of movement, and while this method is ideal, it is 

not always logistically possible.  The cortex ratio allows for a hard measure of movement 

that can deal with the archaeological record found in most cases.  Experimental data (e.g. 

Dibble et al. 2005; Douglass et al. 2008) suggests the measurements and calculations are 

accurate.  Application to archaeological data in Australia confirms its suitability for 

measuring curation of elements of assemblage as a proxy for human movement.   
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 The application of the cortex ratio to the Fayum experimental assemblage also 

confirms the validity of the measurements and calculations.  The application to the Kom K 

and Kom W assemblages suggested some problems in the steps given certain assemblage 

conditions.  Establishing the theoretical nodule volume is fundamental to the validity of the 

cortex ratio.  Using the method described in Dibble et al. (2005) and Douglass et al. (2008), 

theoretical nodule volume is calculated by dividing assemblage volume by core frequency.  

As described in Chapter 5, in certain assemblage conditions where cores have been 

supplemented or removed, the theoretical nodule volume may not adequately represent 

reality.  Especially high core frequency will result in a low theoretical nodule volume and 

thus, a high cortex ratio.  The opposite is true when core frequency is low.  Recognizing 

instances where this occurs archaeologically is important and allows for appropriate 

measures to be taken to establish a valid theoretical nodule volume.  In this study flake to 

core ratio is a good indicator of this. 

 Comparing cortex ratios can be done on an inter-regional or intraregional level.  

Ratios from assemblages from different regions allow comparisons of the large scale 

impact of environmental and socio-economic variables.  This can be contrasted with 

Australia where a larger spatial sample within a region may provide context of a different 

kind.  This kind of data at all three locations in this study would probably solve some of 

these issues. 

  

10.6 Implications for the study of archaeological movement 
 

The variability represented in the assemblages of the Fayum, Nabta Playa and Sais 

highlight the problems with using archaeological markers or criteria of human movement.  

Features of socio-economy or indeed palaeoclimatic reconstruction can be used to predict 

movement but they cannot be used to test it.  Nor do shared aspects of socio-economy 

dictate behavioural response in terms of movement: people were not bound to one 

particular type of movement once they began using particular economic resources, 

architectural types or tool types.  Therefore, movement must be measured using methods 

similar to those suggested by Close (2000) and interpreted comparatively before inferences 

can be made about mobility.  Such behavioural interpretations may not be the same as 

those gained by using a more ethnographically informed approach.  Ethnographic 
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analogues are useful for interpreting results from archaeological studies, for example 

providing plausible scenarios of human environment interaction, subsistence strategies, or 

social organization and mobility as part of these.   

 Movement studies in many disciplines generally suffer from a lack of a uniform 

paradigm (Nathan et al. 2008).  This is also true of archaeology; however, the study of 

movement in this discipline is further compounded by the nature of data.  Movement 

‘telemetry’ of the past is unique and in the form of archives of data in the archaeological 

record.  These archives record a unique temporal dimension that requires careful 

consideration, both for empirical implementation and conceptual constructs as suggested 

by time perspective theory (e.g. Bailey 2008; Holdaway and Wandsnider 2008).  

Developing the empirical implementation has often been overlooked in favour of defining 

and theorizing more general behavioural models largely based on conceptual structures of 

the past based on ethnographic data.  Few studies seek to measure movement based on the 

archaeological record that measure variables independently of indirect proxies such as 

houses.  The cortex ratio developed by Dibble (2005) and Douglass et al. (2008), applied 

here allows for the measurement of archaeological movement advocated by Close (2000).  

This method and application addresses this underlying issue for the study of human 

movement in the past as it is considerate of the nature of the archaeological record. 

 The conceptual problems of archaeology fall more in line with problems 

experienced by other behavioural scientists studying movement.  This result suggests far 

greater complexity than a simple relative continuum of mobility, dichotomies or categories 

of mobility.  However, this can be critiqued as advocating dichotomies or the imposition of 

arbitrary thresholds.  A sounder conceptual framework, and one that is better able to handle 

the variability in the archaeological record (number of varying indices), in addition to the 

variability in past human behaviour (where these indices intersect and/or diverge) is similar 

to that of Smith (2001) and used to describe low-level food producing societies.  In the 

same way Smith’s (2001) conceptual landscape could be used to understand variation in 

economic practice, so too can it be used to understand variation in movement.  It can 

furthermore be extrapolated beyond two dimensional space to include continuous multi-

dimensional variability that includes indices relating to economy, social structure, 

environment, movement, artefact and feature types.  This type of conceptual model allows 

for empirically sound comparisons across space and time. 
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 Acknowledging the nature of data and developing methods to use it appropriately 

allows us to begin to extend our conceptual framework to address some mechanistic 

components of organismal movement suggested by Nathan et al. (2008) such as; 

- The internal state (why move?) 

- Motion (how to move?) 

- Navigation (when and where to move?) capacities of individual 

- External factors affecting movement 

Human movement is more complex than the movement of other organisms and this 

thesis shows how such complexity can be approached and some of these components can 

be examined in the context of mid-Holocene socioeconomic adaptation in Egypt within a 

conceptual framework modelled on that of Smith (2001). 

  

10.7 Implications for model of Neolithic development in Egypt 
 

Recent revisions of models of development of Neolithic society in Egypt provide a more 

sophisticated understanding of the trajectory of mid-Holocene socio-economic change 

through to state formation.  The presence of Near Eastern domesticates in Egypt during the 

mid-Holocene can also be considered as part of a new model of Mediterranean dispersal 

(Zeder 2008a).  As other archaeological assemblages around the Mediterranean and in 

Egypt suggest, there is great variability in all aspects of adaptation to environment and 

socio-economic circumstances (cf. Sherratt 1997).  This thesis highlights the variability 

within Egypt and future studies will hopefully extend this current understanding and 

contribute to existing models of variability between regions (Shirai 2006; Wengrow 2006; 

Wenke 2009).   

 The persistent formulation of generalized models is likely due to the nature of 

archaeological evidence.  Tool and ceramic typologies based on a fraction of the total 

assemblage, species lists, and interpretation of archaeological features that are based on 

ethnographic correlates, all contribute to the general nature of these models.  However, 

recent approaches to mid-Holocene socioeconomic change are much more inclusive of a 

full range of archaeological variability, one that Egyptian prehistory often lacks.   
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 The artefact analysis presented here indicates the nature of human-environment 

interaction and socio-economy, but as noted, there are other elements of the archaeological 

record that can be considered in addition.  These intersect in different places leading to a 

range of spatial and temporal variability that cannot be accounted for by generalizing 

models if a higher resolution picture of this period of Egyptian history is sought.  The 

application of Smith’s (2001) model allows for both regional and global comparisons (e.g. 

Holdaway et al. 2010).  This notion can be compared to those relating to the British 

Neolithic, for instance Thomas (2003:72) suggests ‘it may be less appropriate to talk of a 

Neolithic ‘package’ than a Neolithic ‘repertoire’, an interrelated set of material and 

symbolic resources from which different communities could draw on in different ways.’  

Such notions of a Neolithic repertoire may be more appropriate for the changes in 

socio-economy that occur around the Mediterranean basin and in Egypt where variability 

in environmental adaptation is both expected and observed. 

 The results of this study of Egyptian mid-Holocene human movement suggest 

socio-economic factors did not dictate movement, rather movement is related to a complex 

human-environmental interaction, one where perception of productivity and predictability 

is key.  The presence of permanent water source, winter rainfall and similar vegetation on 

the Nile and in the Fayum did not result in the same type of movement.  Results from Sais 

suggest there is no necessary relationship between level of ‘sedentism’ and proximity to 

the origins of the ‘Neolithic package’ nor is there any relationship between chronological 

position of assemblage and sedentism i.e. people did not become more sedentary with time.  

Variability between Sais and the Fayum also suggests locations often considered part of 

the same region or Neolithic adaptation, i.e. Lower Egypt, may differ substantially. 

 The results shed new light on locations such as the Fayum where previous 

interpretation has suggested a lack of architecture precludes the development of ‘villages’ 

(e.g. Wendorf and Schild 1976; Midant-Reynes 2001).  However the results of this study 

may suggest otherwise.  The stone artefact assemblage of Kom W and its immediate 

surrounds may suggest intensive occupation of place that may not be dissimilar to those 

likely experienced by early agricultural societies in the Near East.  The pattern in the 

assemblage in addition to concentration of hearth features and grinding stones may in fact 

be indicative of a ‘village’ that simply lacks observable structures for shelters.  Wengrow’s 

(2006) statement suggesting the Egyptian Neolithic can be characterized as ‘complexity 
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without villages’ may be modified to include an alternative notion of villages that may not 

preserve architecture.  However, the notion that Kom W and surrounds may represent a 

‘village’ is contentious and requires further consideration.  This result calls into question 

what constitutes a village, how reduced movement and congregation in a particular 

location are documented and social change understood.  It provides a new perspective on 

how the archaeological record can be approached if the remains are considered the product 

of a variable low level food producing society. 

 Parry and Kelly (1987) suggest that expedience in technology can be associated 

with sedentism.  However they strongly suggest that this is closely tied to availability of 

raw material.  While arguments can be made against this notion, particularly the traditional 

notions of curation and expedience, it highlights an important point relating to movement 

and curation of artefacts as suggested by Holdaway and Douglass (2012).  Hard evidence 

of movement in the Fayum through the cortex ratio indicated a much lesser degree of 

movement when compared to other locations.  The assemblages suggested the transport of 

cores, with a relatively high volume to cutting edge ratio could be shown in the assemblage 

analysis.  While the location is not raw material rich, it seems to generally fit with Parry 

and Kelly’s (1987) notion of flake production and use.  Cortex ratios of the E-75-8 

assemblage indicated greater movement.  The assemblage also suggested the transport of 

flakes, which like Australia, can take the place of Parry and Kelly’s (1987) tools and 

bifacials as an efficient and flexible way to transport raw material over large distances.  

Differences between the choice of transporting flakes over bifacials or cores likely relates 

to the kinds of environments and expected resource scenarios people anticipated and 

experienced (Holdaway and Douglass 2011).  This suggests a sophisticated interaction 

with environment and highly developed strategies to exploit resources, and an ability to 

adapt, as in the Fayum for instance. 

 

10.8  Implications for Archaeological Theory 
 

Time perspectivism has reignited some the theoretical and methodological concerns 

regarding the role of archaeology as a discipline and the implementation of archaeological 

research (Holdaway and Wandsnider 2008).  If empirical concerns in archaeology are met 

with solutions such as those presented in this thesis and suggested by others (e.g. Close 
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2000; Douglass et al. 2008; Holdaway and Wandsnider 2008; Holdaway et al. 2008a; 

Stern 2008, 1994), then subsequent behavioural interpretations can be validated by 

comparison.  Common methodology in data observation, acquisition and analysis allows 

comparisons through time and space, situating measurements comparatively to provide a 

relative, ‘global’ context.  Movement, for example, should be considered as varying 

through time and space in reaction to a multitude of other variables such as social context, 

environment and economy.  Human movement responses will not be uniform in all 

instances, even if other variables such as subsistence practices are the same or similar.  

Examples of conceptual (e.g. Smith 2001) and empirical implementation (e.g. Douglass et 

al. 2008) allow us to move toward what was suggested by Bailey (2008), 

‘I suspect large-scale syntheses of prehistory will increasingly move away from the 
attempt to achieve a sort of large-scale history of everything, made possible and 
comprehensible only by being compressed and distorted into a linear narrative.  
What I suspect we will see in their place are histories that are more thematic in their 
approach and conception of time in history not so much as a linear pathway but as 
something more akin to a sphere that surrounds us on all sides and into which we 
can reach in any direction, over any distance and at any scale, according to the 
themes that we wish to explore.’ 

 

It is possible to include multiple (interconnected, but not necessarily inextricable) 

dimensions of variability, including time to enable the exploration of these themes with 

global comparisons.   
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CHAPTER 11 

CONCLUSION 
 

The results of the study of the cortex ratio suggest there is high variability in movement 

levels in Egypt during the Neolithic or early to mid-Holocene period.  This tends to 

confirm the notion that there is no uniformity in Egyptian Neolithic levels of movement.  

The variability in the Egyptian Neolithic fits within a series of low-level food producing 

societies with unique kinds of human-environment interaction. 

  The original hypotheses based on existing models suggested that Delta occupation 

(e.g. Sais) would represent the least amount of movement, and reflect a more southwest 

Asian style Neolithic occupation.  In contrast the desert (e.g. Nabta Playa E-75-8) 

occupation would represent the most movement, and the Fayum (Kom K and Kom W) 

would be positioned in between.  However, the final thesis results deviate substantially 

from the original hypothesis in the degree of movement.  In the Fayum, Kom W suggests 

evidence of the movement of some cores (not heavily reduced) and Kom K shows more 

evidence for the movement of flakes.  Nabta Playa and Sais shows evidence for the 

movement of flakes, but in greater proportions to Kom K. 

 Cores are versatile in that new artefacts can be made, however they require a 

further step to produce a flake.  They also have a high mass per millimetre of cutting edge, 

that is to say, they are relatively heavy.  Flakes on the other hand have a ready cutting edge 

and have a low mass per millimetre of cutting edge, that is to say, they are relatively light.  

Additional variables can be compared to this result to understand the environmental and 

economic context of these assemblages.  This allows us to hypothesize about where people 

moved to and perhaps answer the question, why people moved. 

Both Fayum assemblages were produced on raw material transported close to the 

lake edge, a large proportion of which was flaked using a specific strategy that did not 

maximize cutting edge, but produced flakes quickly and easily.  The Kom W assemblage 

stands out in the high degree of core removal, which when considered in light of 

preliminary investigation of surrounding archaeological remains may form part of an 

extended area of landscape use.  These results also suggest that inhabitants of the Fayum 

during the mid-Holocene likely practiced a low degree of movement, within the depression 
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itself, possibly within discrete basins around the lake.  The radiocarbon chronology 

suggests a very concentrated but short mid-Holocene occupation.  Subsistence was directed 

at cereals and seasonal exploitation of fish, which may suggest predictability or familiarity 

with local environmental conditions. 

 At Nabta Playa, the curation of flint flakes makes sense given the unpredictable 

nature of mid-Holocene environment in the Sahara.  Once raw material was brought into 

Nabta Playa, transporting raw material in the form of cores was not very efficient, and 

flakes were moved to maximize cutting edge to weight.  People brought raw material into 

Nabta Playa even though a number of different raw material types were locally available.  

This suggests a desire to always have a sharp edge available.  This is very different to the 

Fayum where raw material was transported around the lake edge in the form of cores.  

Radiocarbon chronology suggests reoccupation and abandonment throughout the Holocene.  

Subsistence suggests unpredictable resources perhaps exploited on an encounter basis. 

 The Sais result suggests raw material was brought in from elsewhere as in the 

Fayum, but was treated differently.  Cortical material in the form of flakes was removed 

from Sais to other locations in a similar way to Nabta Playa.  Radiocarbon determinations 

suggest Sais was abandoned during the Neolithic but reoccupied during the later 

Predynastic period.  This type of intermittent occupation shares more similarities with the 

eastern Sahara (e.g. Nabta Playa) than the Fayum.  Subsistence suggests some encounter 

based exploitation of resources, but also some domestic species.  The results raise 

questions as to current palaeoclimatic and socio-economic reconstructions for the Delta. 

Further research and analysis is needed to continue to understand this variability 

fully beyond measures of movement to other data relating to socio-economic change.  

Further work in the Fayum may further contextualize Kom K and Kom W within the wider 

landscape.  Further analysis of Nabta Playa may confirm how E-75-8 functioned in the 

wider playa landscape, although absence of additional remains attributed to this period 

suggests it was not part of the same extensive occupation of the earlier Holocene.  

Comparison between E-75-8 Middle Neolithic remains and the earlier Holocene may 

provide an interesting diachronic comparison.  Because excavations at Sais are preliminary, 

stone artefact assemblage sample size is small and further artefact collection and analysis 

is necessary.  Sais does not conform to a model for a Lower Egyptian Neolithic (as 
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described by Wenke 2009), but this evidence may confirm such an entity does not truly 

exist beyond basic typological connections.   

 This research contributes to the notion that there is no simple correlation between 

environment, economy, tool technology and movement.  As suggested by Smith’s (2001) 

model of low-level food producing societies, there is considerable variability.  Sais 

suggests high movement and short occupation, Fayum suggests much less movement but 

short occupation and Nabta Playa suggests movement but reoccupation over a long period 

of time.  The traditional grouping of the Fayum and Delta together as having a similar 

socio-economy in the Neolithic, while they are contemporary, may not be correct.  The 

outstanding differences between the Fayum and Sais suggest that seemingly similar 

economic and ecological situations do not necessarily result in the same types of behaviour.  

Both areas would have seen substantial increase in mid-Holocene winter rainfall in 

addition to the annual stability provided by the Nile.  This suggests typological links or 

geographic position cannot be assumed to serve as indicators of socio-economic strategies 

or ‘cultural similarities’.  In documenting such socio-economic variability and variability 

in human movement through stone artefact analysis in Neolithic Egypt, a new 

understanding of the use of agriculture in this region can be considered.   
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