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Origins and development of bifacial stone tools and
their implications for the beginning of animal herding
in the Egyptian Western Desert

Introduction
This paper will discuss the correlation between the beginning of animal
herding and the appearance of bifacially-retouched formal stone tools in the
Egyptian Westem Desert in the Early-Middle Holocene on the basis of published
information. It has been argued that domesticated sheep/goats had come from the
Sinai Peninsula to Sodmein Cave on the Red Sea coast of Egypt across the sea
around 5,800 cal. B.C., and then had been diffused immediately from Sodmein
Cave to the Westem Desert across the Nile Valley (Close 2002b). The arrival of
the Levantine domesticates in the Egyptian Western Desert is a consequence of
the southward dispersal of sheep/goat herding in the southern Levant which
started no later than the PPNC period, but this description of the diffusion
process does not explain how and why the Levantine domesticates were adopted
in the Egyptian Western Desert when they became available to the inhabitants of
Egypt. This question will be answered by asking whether any other unprecedented things were happening in the Western Desert at that time.
It has been observed that a small number of bifacially-retouched projectile
points, including tanged and concave-based ones, as well as bifacially-retouched
large knives, appeared in such regions as Farafra Oasis, Djara, Dakhleh Oasis,
and Nabta Playa just befom or almost coincident with the introduction of domesticated sheep/goats into the Western Desert around 5,700 cal. B.C. Therefore, it
may be assumed that the development of bifacial stone tools was somehow
correlated with the beginning of sheep/goat herding in those regions. The reasons
why bifacial stone tools did not appear in the Nile Valley in the Late Pleistocene
but developed in the Western Desert in the Early-Middle Holocene may be clues
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to understand how and why Levantine domesticates were adopted in the Western
Desert at that time.
Origin and development of bifacially-retouched stone tools in the Western
Desert
Through the Late Pleistocene and Early Holocene, lithic industries of
North Africa have been dominated by the microlithic backed bladelet. According
to Close (2002a), backed bladelets appeared suddenly out of nowhere all across
North Africa from Morocco to Egypt 21,000-22,000 years ago, and endured for
at least ten thousand years. A more curious thing is that although there were
some interregional variations, the basic form of backed bladelets had been so
standardised across the continent and millennia, irrespective of the availability
and variability of raw material and the purposes of use. Therefore, one is tempted
to assume some social factors behind this extreme consistency of backed
bladelet. Given this historical and geographical context, a question arises as to
why the toolmakers in the Egyptian Western Desert in the Early-Middle
Holocene gave up their obsession with backed bladelets and started to make a
variety of bifacially-retouched tools.
As far as we know, the earliest bifacially-retouched formal projectile
points appeared not only in Dakhleh Oasis in the Bashendi A period but also in
Djara in the Djara A period after 6,400 cal. B.C. (Gehlen et al. 2002; Kindermann 2003; 2004; McDonald 1991a). The Bashendi A specimens include
concave-based, tanged, and leaf-shaped points of various sizes, whereas the
Djara specimens do not include large concave-based and tanged ones at all in the
earlier period named the Djara A (around 6,400-6,100 cal. B.C.) but large tanged
ones appeared in the later period named the Djara B (around 5,800-5,400 cal.
B.C.) after a short interval around 6,000-5,900 cal. B.C. Following this Djara
sequence, it may be assumed in Dakhleh Oasis as well that all forms of
bifacially-retouched projectile points which were roughly included in the
Bashendi A period can be subdivided, and that tiny tanged and leaf-shaped ones
are dated to the earlier half of the Bashendi A period while large concave-based
and tanged ones are dated to the later half of the Bashendi A period. Other
bifacially-retouched items like large knives are also notable in Dakhleh Oasis and
Djara, and their date seems to be late in this sequence.
Bifacially-retouched formal projectile points flourished after 5,900 cal.
B.C. in neighbouring regions such as Abu Gerara, Kharga Oasis and Farafra
Oasis (Barich & Lucarini 2002; Caton-Thompson 1952; Hassan et al. 2001;
Holmes 1992; Riemer 2003; Smith et al. 2004). Surface surveys at some sites
along the margin of the Great Sand Sea, such as Siwa Oasis, Sitra, Lobo and
Mudpans, yielded bifacially-retouched, leaf-shaped or tanged projectile points
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which could be dated to around this period (Gehlen et al. 2002; Hassan & Gross
1987; Klees 1989; Cziesla 1989).
Further to the east, an investigation at Sodmein Cave in the mountainous
terrain of the Red Sea coast yielded a certain number of bifacially-retouched,
leaf-shaped projectile points which could be dated to around 5,800 cal. B.C.
(Vermeersch et al. 1994; 1996). Further to the south, intensive surveys and excavations in the Nabta-Kiseiba region revealed that the first appearance of bifacially-retouched formal projectile points was in the Middle Ceramic Period
(5,900-5,500 cal. B.C.) though they were quite rare, and that the number and
variety of bifacially-retouched formal projectile points slightly increased in the
subsequent Late Ceramic period (5,400-4,600 cal. B.C.) (Wendorf & Schild
2001; 2004).
It seems that the elaboration of bifacially-retouched tools culminated in
the Fayum in northem Egypt around 5,200 cal. B.C. Projectile points, knives,
axes and sickle blades were made by bifacial technology. Slightly after that,
similar items appeared in neighbouring sites like Merimde Beni Salama in the
westem Nile Delta and El-Omari near modern Cairo, and this lithic tradition still
survived in the Badarian culture of the 5th-4th Millennia cal. B.C. in the Nile
Valley of Middle Egypt.
Judging from the evidence available at present, the origins of bifaciallyretouched formal tools were somewhere in the middle of the Western Desert
between the Great Sand Sea and the Nile Valley around the end of the Early
Holocene, and the development and dispersal of bifacially-retouched formal tools
continued through the Middle Holocene.
Natural preconditions of the appearance of bifacial stone tools in the
Western Desert
The first point to be explained is why such a new set of bifacial stone tools
as those observed in the above-mentioned sites had not appeared in the Late
Pleistocene but developed in the Early-Middle Holocene. It is assumed that
something was different between the Pleistocene and the Holocene, and that the
difference gave the possibility for the development of such unprecedented tools.
1) Climate, flora andfauna

The Early Holocene climate of Northeastern Africa is characterised by the
advent of generally wetter conditions but with recurrent and abrupt arid intervals
after the Terminal Pleistocene aridity (Hassan 1996; 1997; Haynes 2001; Nicoll
2001; 2004). The major determinants of the climatic condition in Northeastern
Africa are the Mediterranean polar front which comes from the north and spreads
winter rain, and the African monsoonal rain belt which comes from the south and
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deposits summer rain. The amount of rainfall has definitely affected the vegetation in Northeastern Africa, and the vegetation in the past as well as at present is
a good indicator of the range of the northward-southward shifts of the Mediterranean polar front and African monsoonal rain belt. At present, the southern limit
of Mediterranean flora is around the latitude of Cairo, while the northern limit of
Sudano-Sahelian steppe shrubs is around the latitude of the Fifth Cataract of the
Nile, and the vast area between these two distinct vegetation zones is absolute
desert (Nicoll 2004). According to botanical and sedimentological studies, it
seems that the Mediterranean polar front has shifted southward to around the
latitude of Dakhleh-Kharga Oases, and the African monsoonal rain belt has also
shifted northward to around the latitude of Dakhleh-Kharga Oases during the
Holocene pluvial maximum dated to around 5,800-5,300 cal. B.C. (Haynes 1987;
2001; Neumann 1989a; 1989b). Recent discoveries of wild sorghum and Mediterranean poppies in Farafra Oasis (Hassan et al. 2001) also suggest the convergence of the African monsoona! rain belt and the Mediterranean polar front
around this latitude in that period.
A remarkable change in subsistence in the Early-Middle Holocene
Western Desert is the beginning of intensive exploitation of wild grasses including sorghum by hunter-gatherers in such sites as Nabta Playa, Abu Ballas and
Farafra Oasis (Barakat 2002; Barakat & Fahmi 1999; Barich & Lucarini 2002;
Barich & Hassan 2000: Hassan et al. 2001; Wasylikowa et al. 1993; 1997; 2001;
Wasylikowa & Dahlberg 1999). It has been argued that Holocene plants were
more productive, nutrient-rich, and cold/drought tolerant than Pleistocene plants
due to the improvement of the atmosphere for plant growth, and hence it was
almost inevitable for Holocene hunter-gatherers to become increasingly dependent on plant food (Bettinger 2001). Therefore, the beginning of intensive plant
exploitation in the Western Desert in the Early Holocene is quite reasonable.
Other remarkable changes are the beginning of cattle herding in such sites
as Nabta Playa, Bir Kiseiba and Dakhleh Oasis, and the beginning of sheep/goat
herding in such sites as Nabta Playa, Dakhleh Oasis and Farafra Oasis (Barich &
Lucarini 2002; Barich & Hassan 2000; McDonald 1998; Wendorf et al. 1984;
Wendorf & Schild 1994; 2001). The beginning of animal herding is obviously
related to the spread of new vegetation during the Early Holocene, because wild
grasses in the Western Desert must not only have attracted wild game animals
but also have become good pasture plants for livestock (Wasylikowa et al. 1997;
2001). Therefore, the explanation of the appearance of unprecedented bifacial
stone tools in the Western Desert in the Early-Middle Holocene must take
account of the spread of new vegetation caused by the Holocene atmosphere and
pluvial regime, It may be assumed that the development of bifacial projectile
points was triggered by the beginning of the hunting of previously less-encoun-

Origins and development of bifacial stone tools and their implications...

359

tered animals which were attracted by the pasture plants, or the beginning of
more intensive hunting of familiar animals in the Western Desert.
The extensive Late Palaeolithic fauna from the Kom Ombo Plain in the
Nile Valley provides a good sample of the wild animals which have been present
in a well-watered environment under cool and dry climatic conditions of the
Terminal Pleistocene. Only six ungulate species, including hippopotamus, wild
cattle, hartebeest, wild ass, dorcas gazelle, and barbary sheep, occurred in Kom
Ombo (Peters 1990). They are definitely the faunal base on which hunters in the
Westem Desert in the Early-Middle Holocene have depended (Van Neer &
Uerpmann 1989).
Major game animals in the Nabta-Kiseiba region in the Early-Middle
Holocene had been dorcas gazelle and hare, both of which are desert-adapted and
water-independent species, and it seems that the Nabta-Kiseiba region had never
become wet enough to attract more water-dependent animals like hartebeest and
hippopotamus even in the Early Holocene optimum (Gautier 1984; 2001). Therefore, the former assumption that the beginning of the hunting of previously lessencountered animals triggered the development of bifacial projectile points is
apparently not the case in the Nabta-Kiseiba region. An important fact is that the
number of gazelle in the archaeological record of the Nabta-Kiseiba region
decreased through the Early-Middle Holocene while the number of hare
increased. This may possibly imply that bifacial projectile points were inventions
to raise the success rate of the hunting of gazelles which were going extinct. In
the Nabta-Kiseiba region, it has been reported that the first appearance of bifacially-retouched points was in the Middle Ceramic period (5,800 cal. B.C.
onward), and this is almost coincident with the decrease of the number of
gazelles. However, it can be said that flake points are not necessarily inferior to
bifacially-retouched points in terms of flying distance and killing power, especially if other attributes such as shape and weight are equal. In the Middle and
Late Ceramic periods, bifacially-retouched points seem to have been very few,
and less-retouched flake points had never been replaced by bifacially-retouched
points. Therefore, the appearance of bifacial points in this region cannot be
explained in terms of functional superiority but rather in terms of differences in
hunting strategy as to whether it is on a stalk basis or an ambush basis, and such
differences may have affected the time spent to make and repair points.
In Dakhleh Oasis, there is very scarce evidence for the fauna in the Early
Holocene, but ample evidence has shown the presence of the basic ungulate
species mentioned above except for barbary sheep, and the presence of the
Ethiopian fauna including elephant and giraffe has also been suggested in the
Middle Holocene (Churcher 1999). There is some doubt as to whether the
remains of the Ethiopian fauna derived from the Middle Palaeolithic context and
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were accidentally associated with the Holocene artefacts, because both of them
were surface finds (Close 1992: 171). But if the Ethiopian fauna under question
was actually associated with the Middle Holocene environment, it was certainly a
new addition to the basic fauna in Egypt and hence previously less-encountered.
Although it is not certain whether these new large animals became the prey of
hunters in Dakhleh Oasis in the Middle Holocene, the number, variety and size of
bifacial projectile points became large through the Bashendi A and B periods,
and interestingly, it seems that elephant, giraffe and hippopotamus went extinct
during the Middle Holocene. It may possibly be assumed that their extinction
was caused not only by increasing aridity but also by overhunting, and that large
bifacial projectile points which first appeared in the Bashendi A period played a
role in the overhunting. Hunting large and tough animals must have required
special techniques, and it is reasonable to think that the large concave-based or
tanged bifacial projectile points must have been used to tip either hand-held
spears or throwing spears, and the spears were delivered to large, slow-moving
animals at closer range under greater control and with greater force, than arrows
which were tipped by small and light points and shot at relatively small, fastmoving animals from a distance with relatively less accuracy. Indeed, in the
Neolithic of the Fayum, two large concave-based spearheads were found embedded in the bones of elephant and hippopotamus respectively (Caton-Thompson &
Gardner 1934: 72, 84), and these findings clearly indicate at what kinds of target
animals such large concave-based spearheads were shot.
As for possible targets, one question is why there were large concavebased or tanged bifacial projectile points in the sites of Djara, Farafra Oasis, and
the Nabta-Kiseiba region, where the existence of large game animals like
elephant and hippopotamus has not been reported. Large and heavy concavebased or tanged bifacial projectile points are apparently not suitable for tipping
arrows, because arrows tipped by such heavy points would be seriously unbalanced and their flying performance would not be good. Even though such large
projectile points did tip hand-held spears or throwing spears, spears are not
suitable for hunting fast-moving animals like dorcas gazelles, which were the
most common in those sites, but are the most effective against large aggressive
animals which are inclined to counterattack rather than flee. Therefore, different
explanations about the targets of large bifacial projectile points are necessary.
One possible explanation is that those large projectile points were designed to
kill humans and not animals. This possibility will be discussed later in relation to
social circumstances.
2) Geography

The second point to be explained is why such a new set of bifacial tools
had not appeared first in the Nile Valley but developed first in the middle of the
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Western Desert. It is assumed that something was different between the Nile
Valley and the Westem Desert, and that the difference gave the possibility for the
development of such unprecedented tools. It is widely recognised that procurement of lithic raw materials is absolutely essential for making stone tools, and the
availability and quality of lithic raw materials critically affect and condition the
making of stone tools (e.g., Andresky 1994; Bamforth 1986). Therefore, the
distribution of sources of lithic raw materials in the Western Desert and the Nile
Valley must have offered possibilities and constraints for tool making.
In terms of geography, the main area where bifacially-retouched formal
tools developed in the Early-Middle Holocene is a vast rocky plain on the Limestone Plateau which abuts the Nile Valley in the east, between the latitude of
Esna in the south and the Fayum in the north. Extensive scarps of the Limestone
Plateau are seen in the west, and major oases are located at the foot of the scarps.
Wherever bifacially-retouched formal tools appeared in the Early-Middle Holocene, such as Siwa Oasis, Farafra Oasis, Dakhleh Oasis, Kharga Oasis, Djara,
Abu Gerara, Sitra and Lobo, it seems that good quality lithic raw materials like
flint were abundant locally or available in the vicinity, and there is no evidence
for long distance transport of exotic raw materials. It must be noted that the
remains of lithic workshops have been reported in some of these sites (Barich
1996; Caton-Thompson 1952; Cziesla 1989; Hassan and Gross 1987; Kindermann 2003; 2004; Klees 1989; Kuper 1996; 2002). They indicate that lithic raw
material procurement and subsequent reduction took place locally, and that tools
were also made locally.
In contrast, the Nabta-Kiseiba region, which was another major centre of
Early-Middle Holocene cultures, is characterised by a flat or undulating desert
plain on the Nubian sandstone bedrock with a number of playas, a series of sandstone scarps capped by thin flint layers, named the Kiseiba Scarp, and some
sandstone outcrops like the Gebel Nabta, and the vast area next to the Kiseiba
Scarp is dominated by the Selima Sand Sheet. It has been revealed that it was not
uncommon for the inhabitants of playa sites in the Nabta-Kiseiba region in the
Early-Middle Holocene to bring good quality lithic raw materials like flint from
remote scarps, even though they exploited locally-available, coarse-grained raw
materials like quartzitic sandstone, and there were few bifacially-retouched
formal tools (Wendorf & Schild 2001; Wendorf et al. 1984). In the sites of Bir
Safsaf, where the ground surface is almost covered by sand and no rock outcrops
are readily available, people who used this area seasonally while harvesting wild
grasses and herding cattle in the Early-Middle Holocene, had no other choice but
to bring all lithic raw materials and tools with them from outside the area, and no
elaborate tools developed (Close 1990; 1996).
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On the basis of these contrasting geographical and geological conditions
between the north and south of the Western Desert, it may be presumed that easy
access to the sources of fine-grained flint on and around the Limestone Plateau in
the north of the Western Desert could be an advantage for the development of
bifacially-retouched formal tools earlier than that in the south, where the sandstone bedrock predominates. Since there are few comparable contemporary
archaeological sites in the Nile Valley, it is hard to argue whether accessibility to
good quality nodules or cobbles of flint in the Nile Valley affected the development of bifacially-retouched formal tools. In the Nile Valley, flint nodules occur
not only on the upland surface but also in consoiidated deposits exposed at the
rock wall of the valley. In addition, it is also possible to exploit secondary
deposits of flint cobbles which were eroded out from the valley wall and transported downslope to the streambed. It seems that this situation was favourable
enough for the development of bifacially-retouched formal tools which require
fine-grained raw material of a certain size. Therefore, it may be that the lack of
such tools in the Nile Valley in the Early-Middle Holocene is simply due to the
problent of site preservation (Vermeersch 2002), but other possible reasons will
be discussed later.
Interpretations of bifacially-retouched stone tools
Given these natural conditions, the next step is to examine and interpret
the appearance and development of bifacial stone tools in the Early-Middle
Holocene Western Desert in terms of adaptive strategy and emergent social
complexity.
1) Adaptive strategy

Raw material economy is the first concern of the adaptive strategy of
hunter-herder-gatherers. According to the idea of economising behaviour (Odell
1996), toolmakers make the most of hard-to-obtain or scarce lithic raw materials,
not only by obtaining as many usable flakes as possible from a lithic core, but
also by making tools and then using, reshaping, and recycling them repeatedly, in
case the raw materials at hand are depleted and access to the sources is unpredictable. Such a series of behaviour can foster the ability to make labour-intensive bifaciai tools. An important insight is that bifacial tools are inclined to
develop among highly mobile people who forage in the environments where the
availability of good lithic raw materials is occasionally limited. In contrast, it has
been argued that in the environments where good lithic raw materials are everywhere and readily available, toolmakers are likely to waste the materials and to
prefer expedient cores and tools, and thus time-consuming and labour-intensive
stone tools do not always develop (Bamforth 1986; Parry & Kelly 1987).
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The case of the Nabta-Kiseiba region and Bir Safsaf seems to contradict
this idea of economising behaviour. It is thought that Early-Middle Holocene
people visited the sites of the Nabta-Kiseiba region and Bir Safsaf after summer
rainfall and stayed there for short periods, and hence they were quite nomadic.
One study in a playa site in the Nabta-Kiseiba region revealed that more than half
of all lithic raw materials used there derived from source areas some 100 km
away from the site. The preferred raw material, flint, was brought there in the
form of unworked cobble as well as partly decortificated core, but no bifaciallyretouched formal tools developed there (Kobusiewicz 1984). Another study in a
couple of playa sites in the Nabta-Kiseiba region revealed that people used flint
cores in a rather wasteful manner despite a burden of obtaining flint from distant
source areas (Close 1999). In Bir Safsaf, people not only carried large flakes as
blanks for making partly-retouched tools but also carried cores and struck off a
series of flakes when the occasion arose, and they sometimes brought unimaginably heavy unworked blocks of quartzitic sandstone, presumably for future use
(Close 1990; 1996). Although they made a certain variety of tools, most tools
remained simple, and no bifacially-retouched formal tools developed. These facts
seem to suggest that making bifacial tools in advance, and resharpening during
use and movement, are not necessarily the only means to economise the use of
hard-to-obtain or scarce raw materials, and that toolmakers could find it better to
carry lithic cores than to carry completed tools, probably because they adopted a
circulating mobility strategy on a seasonal basis and their lithic raw material
procurement had been embedded in their routine movement. It may also be concluded that the abundance of good quality lithic raw materials was a necessary
but not a sufficient condition for the development of bifacial stone tools in the
Western Desert. In addition to toolmakers’ consideration on raw material economy, some other socioeconomic circumstances must have required or allowed
the development of bifacial stone tools.
Adaptive strategy can also be discussed in terms of the tool curation/
expediency dichotomy, or the tool reliability/maintainability dichotomy.
Although the concept of curation has been abundantly discussed (e.g., Nelson
1991; Odell 2001) and the economising behaviour mentioned above is also one
of curatorial adaptation, most arguments have centred on the difference between
curated and expedient lithic technologies depending on the difference in mobility
strategies. Foragers who are characterised by a residential mobility strategy are
concerned with the risk that tools may break so badly and cannot be used on the
next occasion, especially while they are moving in an environment where lithic
raw materials are not always readily available, and hence tool maintainability is
very important for them. In contrast, collectors who are characterised by a logistical mobility strategy are more concemed with the risk that tools may fail to
serve for expected tasks on specific occasions, and hence tool reliability as well
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as tool maintainability is critical. Therefore, highly specialised tools can be
developed in this context at the expense of maintainability or versatility. Curated
tools are made at residential sites in advance of expected tasks at distant sites,
transported from site to site, resharpened and used repeatedly, whereas expedient
tools are made at task sites at the time of need, used and then discarded upon
completion of the task (Bettinger 2001; Binford 1979; 1980; Bleed 1986).
Curatorial behaviour implies that toolmakers can afford to spend much time
making and resharpening specialised tools for specific tasks, and this behaviour
would result in the elaboration of the tools.
In the Western Desert in the Early-Middle Holocene, informal flake tools
include sickles, scrapers, perforators, notches and denticulates, which seem to be
related to food gathering and craft working tasks, whereas bifacially-retouched
formal tools include arrowheads, spearheads and large knives, and they seem to
be related to hunting and butchering. This suggests that curation was mainly
applied to hunting and butchering tools, and that hunting and butchering were
logistically organised. In other words, the development of highly-specialised
tools like bifacially-retouched projectile points and knives in basically expediently-made tool assemblages in such sites as Dakhleh Oasis, Farafra Oasis and
Djara in the Early-Middle Holocene may indicate the decline of encounter
hunting and the emergence of a certain degree of sedentism combined with
logistical mobility.
Although the Western Desert became inhabitable in the Early Holocene
wet phases, there is no doubt that people had to aggregate around water sources
like oases and ephemeral lakes fed by rainfall while adopting a logistical
mobility strategy or a circulating mobility strategy on a seasonal basis. Therefore,
a degree of sedentism must have been a necessary solution to maintain a close
link to water sources and accompanying food resources, and the necessity of sedentism must have been recognised more seriously by the inhabitants of the
Western Desert than it had been by those who inhabited the Nile Valley, because
the number of water sources was limited in the Western Desert. Even in the Nile
Valley, many human bodies which show the evidence of violent death at Late
Palaeolithic sites of Wadi Kubbaniya and Gebel Sahaba (Wendorf 1968; Wendorf & Schild 1986) suggest that fierce conflicts between human groups were not
uncommon in the Terminal Pleistocene, and it seems likely that such conflicts
had been caused by claims for access to essential resources. It may be said that
stressful situations and some degree of conflict between different human groups
were features of life during the Terminal Pleistocene. Improvement of climate
and resultant resource abundance in the Early Holocene may not immediately
have led to human population increase, but must have increased its chances. No
evidence of violence in the Early-Middle Holocene Western Desert may suggest
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the appearance of a new set of social relationships which reduced bloody
conflicts.
As more people aggregated around a limited number of water sources
perennially or seasonally, the rights to the water sources and accompanying food
resources may have become more specific and rigid, and the notion of territoriality may have been generated. In such circumstances, freedom of movement for
food quests must have become gradually hampered, even though the rights to
visit each other’s territory may have been ensured by socioeconomic ties like
reciprocity and exogamy. In the case of the Western Desert in the Early-Middle
Holocene, recurrent arid intervals could be another cause of stressful situations,
and population/resource imbalances must have continually taken place in the
short term. It has been argued that in such circumstances much labour may have
become increasingly invested to ensure sufficient yield from one’s own territory,
because it was burdensome to visit and exploit an other’s territory. Procuring and
storing as many food resources as possible while they were abundantly available
would become key subsistence strategies, no matter how time-consuming and
labour-intensive the foraging and processing of the food resources were
(Bettinger 2001). It has also been argued that such an intensification of food
procurement in circumscribed habitats had the potential to lead to the beginning
of food production, especially if predictable, relocatable and tameable food
resources were available (Rosenberg 1990; 1998).
A tendency toward a certain degree of sedentism has been inferred in
Nabta Playa and Dakhleh Oasis as early as the Early Holocene on the basis of
lithic assemblages, site distribution and the existence of water wells and storage
pits for harvested wild grass seeds (Kobusiewicz 2003; McDonald 1991b; 1998;
Wendorf & Schild 1998; 2001; 2002b; 2003). It would be possible that moderately stressful situations over the procurement of water and food took place in
these regions, and that digging water wells and storing surplus food were viable
solutions to stay in one’s own territory as long as possible and to avoid unnecessary conflicts with people inhabiting neighbouring areas. Although both regions
seem to have been abandoned around 6,000 cal. B.C. due to a short arid interval,
when people returned there to settle down again after 5,900 cal. B.C., they
brought domesticated sheep/goats. It may be possible to suggest that domesticated sheep/goats were another solution to augment the amount of available food
resources, thereby adjusting population/resource imbalances in circumscribed
habitats.
It must be noted that the people in both regions were equipped with bifacial stone tools just before or almost coincident with the adoption of domesticated sheep/goats. A similar phenomenon is observed in Farafra Oasis and Djara
as well, though their date seems to be a little later (Barich 1996; Barich & Hassan
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2000; Barich et al. 1996; Gehlen et al. 2002; Kindermann 2004). Therefore, the
explanation of why bifacial stone tools first appeared and developed in the
Western Desert in the Early-Middle Holocene must take into account the possibility of increasing unprecedented social stress, which may have been caused by
growing population and emerging rigid territoriality. Considering such possible
social circumstances, the presence of unreasonably large bifacial projectile points
and the absence of probable target animals in Farafra Oasis, Djara and the NabtaKiseiba region may imply that those projectile points were designed to kill
enemy humans, as mentioned above. However, since there is no clear evidence
for violent death of humans in the Western Desert in the Early-Middle Holocene,
it is hard to know whether large projectile points were actually used to attack
enemy people. No evidence of violence seems to suggest that people became
smart enough to reconcile territorial conflicts in alternative ways.
2) Emergent social complexity

An alternative interpretation about the development of bifacial stone tools
in such possible social circumstances is that the bifacial stone tools had some
symbolic meanings and some significance for the establishment and maintenance
of intra/inter-group relationships. As discussed above. it may be said that both
less-retouched informal flake tools and bifacially-retouched formal tools can
serve for cutting or thrusting tasks in almost the same manner. The question is
why toolmakers took the trouble to make time-consuming bifacial tools even if
informal flake tools were able to serve the same purpose. The toolmakers’ concern about tool reliability/maintainability must be one reason. but the non-utilitarian function of bifacial stone tools must also be taken into consideration.
It has been argued that even anatomically pre-modern Acheulian hominids
made fine symmetrical handaxes in order to attract mates by showing their ability
to make high quality tools and proving themselves intelligent and physically
healthy, because they were living in large, complex and competitive societies in
which sexual selection pressures and inter-male competition for mates were
intense (Kohn & Mithen 1999). It has also been argued that anatomically and
behaviourally modern humans acquired the ability of making more elaborate
bifacial stone tools and possibly giving them symbolic meanings as well as
utilitarian functions, as seen in Solutrean bifacial stone projectile points and
knives in Upper Palaeolithic Europe. The reason why symbolic meanings were
given to bifacial stone tools is because people were living in the severe environment of the Last Glacial Maximum, where personal qualities such as carefulness,
perseverance and exactitude displayed in hunting were very much appreciated.
As a consequence, a correspondence may have been created between similar
skills exercised in hunting and tool making, and the stone tools became not only
utilitarian objects but also symbolic items which communicated meaning about
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both the nature of the tasks for which they were used and the person who undertook the tasks (Sinclair 1995). The reason why the toolmakers were enthusiastic
about acquiring such appreciation is that excellent hunting weapon makers had
the right to get a large portion of meat procured by hunting or the right to distribute the meat, as has been demonstrated by ethnological studies (e.g., Wiessner
1983). The food quest can provide hunters or toolmakers with great opportunities
to raise their status through procuring and distributing food (Wiessner 1996). In
this sense, it is no wonder that bifacial technology was applied to butchering
tools like large knives as well in the Solutrean case, because butchering was
another important concern of ambitious food providers. Butchering knives are
quite visible to many people waiting for the distribution of meat, and hence some
symbolic meanings are likely to be given to the knives.
On the other hand, there is another study suggesting that a very small
number of bifacially-retouched formal projectile points among basically expedient tool assemblages in a Ceramic Late Stone Age culture in Ghana, may probably have been made by male hunters who had sometimes gone out of their own
territory. The hunters encoded some messages regarding their personal and group
identity in the uniquely-made projectile points, expecting that people living in
neighbouring territories would pick up stray projectile points on the ground by
chance and know about the presence of neighbours. In a sense, widely-distributed
and visible items like projectile points would have functioned as business cards
and occasionally claimed territorial expansion (Casey 1998). Such a case has
been known in the ethnology of the Kalahari Bushmen (Wiessner 1983).
It can be said that essential tools for survivai are likely to become the
media for the representation of personal or group identity. Using Wiessner’s
terms (1983), assertive style, which carries the message that the maker or owner
is different from others, as well as emblemic style, which stresses conscious
affiliation to a certain group, can appear in such tools. It should be noted that
bifacial technology was initially applied exclusively to hunting and butchering
tools in the Egyptian Western Desert in the Early-Middle Holocene. Therefore, I
assume that bifacial stone tools in the Westem Desert in the Early-Middle Holocene have not merely been utilitarian objects but also symbolic items which
represented personal or group identity and delivered social messages to other
people in and outside their community. In other words, the appearance and
development of elaborate bifacial stone tools in the Egyptian Western Desert in
the Early-Middle Holocene may probably be interpreted as a reflection of internally and externally stressful circumstances and resultant competitive aestheticism among toolmakers.
It has also been known in ethnological studies that elaborate projectile
points made by renowned toolmakers were often shared or exchanged among
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hunters who believed that well-made projectile points would ensure good hunting, and hence the projectile points could move long distances by inter-group
exchange (Hitchcock & Bleed 1997). If such an ethnological example is the case
in the Egyptian Western Desert in the Early-Middle Holocene, the presence of
unreasonably large and elaborate formal stone tools without possible target animals may be explained in terms of symbolic and stylistic behaviours by hunters
who wished the success of hunting and satisfied their vanity, rather than bloody
conflicts between aggressive men.
Implications of the development of bifacial stone tools for the beginning of
animal herding in the Western Desert
While most scholars are coming to agree that a resource-rich environment
is an essential condition for the emergence of social complexity and the beginning of food production, there is still controversy over what conditions could
drive prehistoric people to intensify food procurement and to compete with each
other (Hayden 1995; 2001). In the case of Egypt, it seems plausible that moderately stressful and circumscribed situations under periodically or seasonally
resource-rich conditions of the Early-Middle Holocene Western Desert have
caused recurrent population/resource imbalances on an unprecedented scale and
have driven the inhabitants to enhance food security through storage, sedentism
and territoriality. In contrast, the Nile Valley seems to have escaped such stressful and circumscribed situations and failed to encourage the inhabitants to intensify their subsistence, even though a degree of inflow of refugees from the
Western Desert may have caused some social tensions and reorganisations of
territories.
If bifacial stone tools in the Western Desert in the Early-Middle Holocene
were a reflection of emerging socioeconomic competition among individuals,
who were enthusiastic about raising their status by procuring and providing food
through using elaborate stone tools, then the introduction of domesticated
sheep/goats into several regions may also be interpreted to have been motivated
by such competition as well as a need for reliable back-up food. The lack of
elaborate stone tools in the Nile Valley in the Early-Middle Holocene may also
be interpreted as an indication that less stressful situations retarded the adoption
of domesticates. Novel food like the meat of domesticates and their dairy products may have enabled ambitious food providers to get ahead of the competition.
The reasons why elaboration of bifacial projectile points and knives continued
after the period of the initial adoption of domesticates and culminated in the
Fayum Neolithic and the Badarian Predynastic culture, may be because hunting
was still a prestigious task in most regions regardless of the availability of the
domesticates, and because bifacial stone tools did not easily lose their value as
the media of social representation or the means of status display.
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As has been argued in Near Eastern Neolithic research (e.g., GoringMorris & Belfer-Cohen 2001), stylistic and symbolic aspects of seemingly utilitarian material culture like lithics should not be ignored for a better understanding of the dynamics of prehistoric societies. Emergent social complexity in the
Western Desert in the Early-Middle Holocene has been inferred on the basis of
the spread of a limited number of pottery vessels after 9,000 cal. B.C. (Close
1995) or the appearance of monumental stone structures after 5,400 cal. B.C.
(Wendorf & Schild 1998; 2001; 2002a; 2004), but the innovation in lithic technology after 6,400 cal. B.C. must be regarded as a symptom of incipient socioeconomic complexity which, in some cases, led to the adoption of foreign domesticates in the Western Desert.
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