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The interpretation of Acheulean landscape use through the analysis of artefact distributions over a range
of environmental settings is vital for understanding early hominin behaviour. Such approaches have been
successfully applied in areas such as East Africa and South Africa, where long-term and sustained
archaeological research has led to the development of robust environmental frameworks within which to
analyse hominin land-use patterns. Much less is known about Acheulean hominin behaviour in the
Arabian Peninsula, which is increasingly being recognised as an important area for studying early
hominin dispersals and adaptations to new environments. To address this lacuna, we have undertaken
the ﬁrst multi-scale systematic survey of Acheulean occupation evidence at Dawadmi, in the centre of
the Arabian Peninsula. Speciﬁcally, we carried out systematic transect surveys over a large andesite dyke
at Saffaqah, on which the majority of 26 known Acheulean sites are associated, as well as across narrow
drainage channels, desert pavements and hills located within 5 km of the dyke. Survey transects also
crossed neighbouring dykes and adjacent landscape units with a 25  20 km area. Our surveys at Saffaqah have led to the discovery of 14 new Acheulean sites. Initial lithic analyses reveal differences between sites in terms of typology, but further work on the assemblages is required to determine if these
differences are behavioural or a product of post depositional processes. A broad regional survey was
undertaken to identify the full extent of Acheulean activity around Dawadmi. This led to the discovery of
a further 22 sites. There is a strong correspondence between Acheulean sites and ﬁne-grained andesite
dykes, which were major lithic raw material sources. No Acheulean sites in the study area were found
away from dykes or their adjacent landscape units. Based on dyke distributions, the geographic range of
Acheulean activity is estimated to be 100  55 km, making Dawadmi one of the largest Acheulean
landscapes in the world.
© 2015 Elsevier Ltd and INQUA. All rights reserved.
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The majority of Acheulean sites investigated are individual,
spatially limited site distributions where stone artefacts, animal
bones and, occasionally, other forms of environmental evidence
have survived, such as at Olduvai Gorge (Leakey, 1971), Olorgesailie
(Potts et al., 1999), Boxgrove (Roberts and Parﬁtt, 1999), and Gesher
Benot Ya'aqov (Goren-Inbar et al., 2000). In contrast, Acheulean
sites that occur in large numbers over areas >50 km2 are a rare
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occurrence in the archaeological record, probably due to deep
burial and environmental and anthropogenic alternations of such
landscapes over time.
One place where Acheulean sites are thought to potentially
cluster over a large area is Dawadmi in Riyadh Province, Saudi
Arabia (Whalen et al., 1983, 1984; Petraglia, 2003; Petraglia et al.,
2010; Groucutt and Petraglia, 2012). Acheulean sites were discovered in the vicinity of this town and elsewhere across Saudi Arabia
during the comprehensive archaeological survey programme
which was undertaken in the late 1970s (Zarins et al., 1980;
Petraglia, 2003; Alsharekh, 2006). Acheulean artefacts were ﬁrst
reported here along an andesite dyke near the village of Saffaqah,
south of Dawadmi town (44 310 1.88200 E, 24190 31.6800 N). Follow
up investigations by Dr. Norman Whalen and Jamal Siraj-Ali identiﬁed 26 Acheulean sites associated with the dyke as well as on low
hills to the north (Whalen et al., 1983, 1984). Excavations at the two
largest sites yielded buried artefacts, a ﬁrst for the Acheulean of the
Arabian Peninsula.
Three factors made Dawadmi attractive for archaeological
investigation. Firstly, the study of Acheulean hominin behaviour in
the Arabian Peninsula is only in its early stages, and there is much
to learn about hominin land use and behaviour in this critical area,
which was likely on the dispersal route out of Africa for hominin
populations during the Pleistocene. Secondly, the identiﬁcation of
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numerous dykes on geological mapping and satellite imagery over
a 100  55 km area around Dawadmi suggests that the Acheulean
landscape here may be considerably larger than previously
thought. Finally, Petraglia et al. (2010), after a short reconnaissance
trip to Saffaqah, highlighted the need to develop an improved understanding of the environmental context of this area.
These three factors prompted the initiation of a multiscale
archaeological survey of Dawadmi by the Palaeodeserts Project in
January 2014. It was the ﬁrst survey of its kind in the Arabian
Peninsula and was the ﬁrst ﬁeldwork undertaken at Dawadmi in 30
years.
Our survey methodology was tailored to address two key
research questions: 1) to deﬁne the environmental context and the
nature and extent of Acheulean archaeology at Dawadmi; and 2) to
make inferences on Acheulean hominin behaviour. These aims are
closely linked because it is difﬁcult to make observations on hominin land use and behaviour without ﬁrst establishing local and
regional environmental contexts for archaeological sites (Potts,
1994). In this paper we address the ﬁrst of our questions by presenting the initial results of our survey. Full technological analysis of
the lithic artefacts recorded on the surveys and the results of a targeted excavation at the key locality of site 206-76 will be reported in
future publications. It will be at this stage that the second of our
research questions on Acheulean behaviour will be addressed.

Fig. 1. Dawadmi is located in the heart of the Arabian Peninsula on the Arabian shield. It is also located at the headwaters of two major palaeodrainage systems, the Wadi Sabha and
the Wadi Al Batin.
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We compare our ﬁrst results with investigations of the semidesert Upper Karoo region of South Africa (Sampson, 2006), one
of the few areas to our knowledge where Acheulean landscape use
is on a similar scale as Dawadmi. We allude brieﬂy to two
Acheulean localities elsewhere in Arabia: at Jubbah and Tayma in
the Nefud Desert (Scerri et al., 2015; Shipton et al., 2014) and at
Wadi Fatima, near Jeddah (Whalen et al., 1988; Petraglia, 2003)
(Fig. 1).
2. Regional setting
Dawadmi is located on the Nejd plateau of the Arabian shield. It
is situated in an area of Proterozoic igneous bedrock and is largely
free of Quaternary sediments, apart from sheets of aeolian sand
providing a thin cover on the plains and valleys of the larger wadi
systems to the northwest and east, and the presence of climbing
and falling dunes of the slopes of some of the larger hills. Despite a
wide variety of bedrock outcrops in the vicinity, many of which are
large igneous outcrops that form small hills and isolated inselbergs,
the area generally exhibits a low topographic relief. These outcrops
comprise younger intrusive felsic and maﬁc dykes that are found
over many parts of the Dawadmi region. These dykes are shallow
igneous features, generated by intrusion of magma from a shallow
source through the bedrock of the area. Where such dykes become
exposed at the surface they form linear outcrops of igneous rock,
the surface expression of which varies depending upon the size,
chemistry, and degree of fracturing of the intruded dyke, and the
extent of post-emplacement erosion. Exposed dykes vary between
centimetres to metres in width, and can run for many kilometres
across the landscape, often forming prominent ridges where the
hard igneous rock has resisted weathering to a greater extent than
the surrounding bedrock (Fig. 2) (Delfour et al., 1982; Saudi
Geological Survey Quadrangle 24C).
The ground surface surrounding the dykes consists of a welldeveloped desert pavement, with larger clasts primarily derived
from the eroding dyke ridges. Blocks of material moving downslope
from the exposed dyke crests have been gradually broken up and
transported down the gently-sloping ﬂanks by surface creep processes. This has led to the formation of well-deﬁned terracettes

(Fig. 3). These are old features that are at present stable, but which
formed during periods of increased moisture and more frequent
wetting and drying of the slope deposits (Delfour et al., 1982).
Relict drainage channels (widian, or wadis hereafter) are present within the Dawadmi study area (Fig. 4). These are typically low
relief, ephemeral features that are constrained by the underlying
bedrock topography. During phases of increased rainfall, channel
ﬂow would have further incised these channels. There is no evidence of channel avulsion or migration and bedrock adjacent to the
incised channels show little sign of ﬂuvial abrasion or sedimentation. Exceptions to this are small gullies that extend along the
slopes of small hills and often contain gravel terraces although
extensive deposits do not extend beyond the lowermost slopes
(<10 m). The main channels at Saffaqah exhibit a moderate sinuosity, with a maximum depth of ~2 m.
Thirty kilometres to the east of Dawadmi the landscape changes
dramatically. Here the Arabian shield gives way to Permian limestones of the Khuff Formation. These limestones form a series of
north-south trending scarp slopes and the valleys in-between them
are often covered by north-south trending Quaternary dunes of the
Nefud Ad Dhana. On the margins and amongst the dunes are
numerous palaeolakes, often fed by rivers draining the limestone
scarps.

3. Previous research
The region around Dawadmi was ﬁrst surveyed in the spring of
1979, during the two-month Department of Antiquities and Museums (now known as the Saudi Commission for Tourism and
Antiquities) ‘Comprehensive Archaeological Survey’ of Saudi Arabia's central province. Dr. Norman Whalen accompanied the survey
team as an associate whose role was to identify and report on the
Palaeolithic sites discovered. Several of the Saffaqah Palaeolithic
surface sites studied by Whalen were located at this time, including
sites 206-76 and 206-68 (Fig. 8). Due to the high concentration of
artefacts on the surface at 206-76, the decision was made to execute
an intensive surface survey using a 30  30 m grid, divided into
3 m2 squares. This intensive survey resulted in the retrieval of 3235

Fig. 2. The region around Dawadmi is dominated by concentrations of dykes, which are magma intrusions that have penetrated older bedrock, cooled and then hardened into rock,
typically andesite. The ﬁne-grained natured of these rocks made them a target for Acheulean hominins, as the slopes of these dykes contain lithic debris from biface manufacture.
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Fig. 3. The presence of well-deﬁned terracette landforms on the slopes of Saffaqah dyke, seen here at site 206-68, is an indication that the terrain was more humid in the past, as
terracettes form when soil particles expand during humid episodes and then contract when the climate becomes drier, leaving their distinct linear shape. The fact that the lines,
which run parallel with the slope, are still so visible is an indication that the area has been stable for a long time and has not been subjected to any signiﬁcant colluvial or ﬂuvial
activity.

artefacts from the surface of the site (Whalen et al., 1983;
Alsharekh, 2006; Petraglia et al., 2010).
A team led by Whalen returned to the area in 1982, with the
purpose of conducting excavations at sites 206-76 and 206-68.
Three squares of the original survey grid were dug at site 206-76,
but the depth of sedimentation proved very shallow. A further three
grid squares were excavated, resulting in the principal trench at the
site, which measured 11  3 m. A similar grid was established at site
206-68, and two and a half grid squares excavated. These proved
rich in artefacts, but were discontinued in favour of concentrating

the team at site 206-76. Both excavations resulted in the recovery of
a total of 3840 artefacts (Whalen et al., 1983; Petraglia et al., 2010).
Excavation continued at sites 206-76 and 206-68 in 1983. The
trench at site 206-76 was dug until sterile soil and bedrock were
identiﬁed, resulting in the recovery of 5231 artefacts. Although
initially promising, site 206-68 proved less fruitful than site 206-76.
The abandonment of the original grid squares at site 206-68 for
several adjacent grid squares and a series of test-pits approaching
the Saffaqah dyke failed to unearth deposits as substantial as those
at site 206-76, but 1768 artefacts were reported. In the same year,

Fig. 4. Wadis are often constrained by bedrock topography in the Saffaqah landscape, meaning their courses may have not changed signiﬁcantly since Acheulean times. They are
often distinctive in the landscape because they can be inﬁlled by quaternary sands. The example in photograph is of a sand-inﬁlled wadi passing by the Saffaqah dyke. The dark peak
of an andesite dyke is visible on the ridge in the background. A smaller pink rhyolite dyke is in the foreground. (For interpretation of the references to colour in this ﬁgure legend,
the reader is referred to the web version of this article.)
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Fig. 5. Saffaqah Intensive Survey Zone showing rivers, dykes, wadis and transects. The background map is a Landsat image stretched to differentiate areas of sand (yellow) from hills
and dykes (black), desert pavements (purple) and modern settlements at Saffaqah village (green). (For interpretation of the references to colour in this ﬁgure legend, the reader is
referred to the web version of this article.)

Whalen's team conducted a further survey for Palaeolithic sites in
an area of 5 km around 206-76 and 206-68. This identiﬁed a further
27 areas of interest including 24 Acheulean sites (Whalen et al.,
1984; Petraglia et al., 2010). These are described and integrated
with the results of our new survey work in Section 5.1.1.
Petraglia et al. (2010) undertook a critical re-examination of the
research at Dawadmi. A combination of remote sensing data, ﬁeld
visits, examination of museum collections and a review of the
published literature generated new inferences on Acheulean
landscape use at Dawadmi. Notably, they discounted hypotheses of
the existence of a palaeolake in front of the Saffaqah dyke, citing
evidence for springs feeding wadi courses as the source of past
humidity, and they challenged theories put forward concerning
hominin activities at site 206-76, which underplayed the primary
signiﬁcance of the site as a stone tool acquisition and manufacture
locality, or workshop. The review raised awareness of the potential
of the locality, and led to the initiation of the research phase reported here.
4. Survey methodology
A number of approaches have been applied to address questions
concerning hominin land use, including sampling of stratiﬁed deposits at different localities across a palaeolandscape horizon (e.g.
Potts, 1994; Ashley et al., 2009) and detailed analysis of lithic assemblages across landscapes to address raw material transport (e.g.
Petraglia et al., 2005; Braun et al., 2008.). Both on site and off-site

data, such as isolated handaxe ﬁnds, are required to develop a
complete picture of hominin land use (see Foley, 1981; Issac, 1981;
Barker et al., 2000; Conard, 2001; Sackett, 2003; Holdaway and
Fanning, 2008; Bretze et al., 2011). Given that Acheulean occupation outside of Saffaqah at Dawadmi was unknown, we undertook
multi-scale surveys to address a range of behavioural questions.
The following ﬁeld methods were used: (1) intensive survey of an
8  5 km zone focused on the Saffaqah dyke, (2) transect survey of
key dykes within a 25  20 km zone around Saffaqah, and (3) broad
landscape and palaeoenvironmental survey to identify Acheulean
sites in the wider region around Dawadmi, set at 150  110 km.
4.1. Saffaqah Intensive Survey
The Saffaqah Intensive Survey focused on an 8 km section of the
Saffaqah dyke, which runs above and below ground on a WeE
alignment for a total of 16 km, measuring 62 m in height at its peak
near site 206-68 and with a maximum width of 20 m (Petraglia
et al., 2010). Four straight-line transects (T1eT4) and the banks of
four wadi courses (W1eW4) were surveyed (Fig. 5). The survey aim
was to determine how the dyke and landscape units adjacent to it
were used by Acheulean hominins. The use of transects allow for
the collection of site and off-site data and provide evidence of
where hominins were in the landscape, and where they were not
(Shipton et al., 2010; Bretze et al., 2011).
The transect survey was aligned NeS, perpendicular to the dyke,
to ensure that the dyke and neighbouring landscape units were
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Fig. 6. This map shows the positions of Transects 5-8, which formed part of the Saffaqah Environs Survey. This survey was undertaken to explore the dykes immediately surrounding the Saffaqah dyke. Wadi courses (blue lines) were generated from palaeohydrological modelling. The transects were of the same width and length of those walked across
the Saffaqah dyke to allow for direct quantitative comparisons. (For interpretation of the references to colour in this ﬁgure legend, the reader is referred to the web version of this
article.)

included. This complemented the archaeological surveys of Whalen
and colleagues, which were mainly focused on the dyke slopes. The
transects were 10 m wide, 5.5 km long, 1.8 km apart and were
consistently surveyed by a team of four people.
Wadi courses were targeted because of their potential to contain
behavioural evidence related to fresh water acquisition and landscape corridor use. The survey involved two teams of four people,
with each team on opposite banks recording all lithics within a
10 m wide survey corridor. Each team stayed c. 15 m from the edge
of the wadi bed so as to avoid material that may have been transported by the wadi in spate. Where sand coverage was extensive
around the wadi, obscuring any potential lithics, the teams moved
further apart to ﬁnd the nearest exposed bedrock.
4.2. Saffaqah Environs Survey
Dykes and other landscape units adjacent to Saffaqah were
investigated to see whether they contained evidence of Acheulean
activity. This was done through running four transect surveys
north, south, west and east of the main survey area (T5eT8) (Fig. 6).
The transects were the same width (10 m) and length (5.5 km) as
T1-T4, to allow for precise comparisons with sites at Saffaqah.
Transects to the east, west and south were placed to intersect
archaeological sites found on dykes during the Dawadmi Regional
Landscape Survey (Section 4.3). The transect to the north was

placed to cross an unexplored dyke and a large wadi. The overall
aim of this survey strategy was to compare landscape use at Saffaqah with dykes within a 25  20 km area around Saffaqah.
4.3. Dawadmi Regional Landscape Survey
Nine areas of archaeological potential and seven areas of
palaeoenvironmental interest were investigated within a
150  110 km region, centred on Dawadmi (Fig. 7). This was undertaken to determine whether evidence for Acheulean occupation
was present at dykes other than Saffaqah and, crucially, in different
landscape units in the region, as all Acheulean evidence to date
here was found associated with the Saffaqah dyke. The area was
deﬁned primarily by the extent of the geological map of the
Dawadmi region (Delfour et al., 1982; Saudi Geological Survey
Quadrangle 24C). Areas targeted included dyke swarms (clusters of
dykes), other potential raw material sites, palaeodrainage systems,
drainage terracing, palaeolakes, dune ﬁelds, and regional wadi
courses of differing scale and character. These features were identiﬁed through remote sensing analysis employing the methods
outlined by Breeze et al. (2015), and interpretation of the geological
map, which was scanned, georeferenced and put on to handheld
GPS units. Archaeological survey was undertaken in the form of
walkover surveys immediately surrounding the recorded points of
interest.
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Fig. 7. The Dawadmi Regional Landscape Survey went beyond Saffaqah to examine different dykes (black boxes, Areas 1e7) and areas of palaeoenvironmental interest (blue boxes)
across the wider Dawadmi region. Our results showed that Acheulean archaeology was present in all seven dyke survey boxes, but in only two of the palaeoenvironmental boxes
(AZA and KHA e see Section 5.3.1 for details). (For interpretation of the references to colour in this ﬁgure legend, the reader is referred to the web version of this article.)

Igneous dykes received particular attention because of the discovery of many Acheulean sites at the Saffaqah dyke. They can form
good raw material sources for lithic manufacture and can be focal
points for archaeological sites. Saffaqah is one of many dykes that
exist in this area. On the geological map, a continuous spread of
dyke swarms is shown over an area measuring 100  55 km, with
separate smaller clusters in adjacent areas within the extent of the
geological map. The Saffaqah dyke is on the eastern extent of the
main dyke spread. The dykes are spaced typically <5 km apart and
vary in terms of their physical and chemical properties and their
prominence in the landscape. Seven dyke swarms (Areas 1e7,
Fig. 7) accessible within the limits of daily road travel from
Dawadmi town were visited. A small selection of dykes within the
swarms was investigated, subject to time constraints. A number of
variables were recorded including broad igneous rock classiﬁcation,
presence or absence of lithics, lithic type and density, level of
topographic expression, association with wadi courses (visible in
the ﬁeld and mapped on the geological map), degree of fracturing
of the dyke material, and location.
4.4. Recording methods
Each artefact recorded on transects of the Saffaqah Intensive
Survey and the Saffaqah Environs Survey was piece-plotted using a
differential GPS, which provides accuracy to within one centimetre.
Lithics on the wadi surveys were recorded with handheld GPS
units. This high precision approach was undertaken because we
were hopeful that we would identify relatively undisturbed
Acheulean artefacts in the landscape. Artefacts were clearly visible
on the bedrock pavement, which allowed for complete survey records to be compiled. Only selected lithics were collected on these
two surveys. Most were recorded and put back into their original
position. Variables measured included length, width, thickness,

type, raw material, degree of weathering, number of ﬂake scars, and
any retouch. These were then linked to a GIS spatial database.
Distinct spatial clusters of artefacts recorded on the surveys
were classiﬁed as sites (Renfrew and Bahn, 2012). Where sites were
discovered, their setting, approximate extent, and the nature of
their assemblages were recorded. Their spatial extent was deﬁned
most accurately on the intensive surveys, as it was possible to
precisely measure at least one dimension of the site, usually northsouth along the line of the straight-line transects, but sometimes
also west-east along the wadi transects. The extents were usually
apparent where lithic numbers increased rapidly and declined
rapidly along the course of a transect. This varied according to the
size of the site in question, but in most cases the boundary of a site
was identiﬁed if lithics discontinued for 50 m or more. Where
precise measurements were not always taken, such as on regional
surveys, which were more rapid in nature than the transect surveys, site extents were determined by ﬁeld observations and
comparisons with satellite imagery. For now, we regard our
approach as a useful ﬁrst step until further systematic surveys are
undertaken to map sites even more precisely. We will then be in a
position to calculate site boundaries using density analyses of
piece-plotted artefacts (see Bretzke et al., 2011).
The ﬁrst stage in providing a site density measure (number of
lithics per square metre) was attained for sites that were investigated as part of wadi and transects surveys. This measure was
calculated by dividing the number of lithics per site transect by the
surface area of the site transect. Multiplying site density by extent
gave an overall assemblage size estimate and a measure of intensity
of use. Sites were classiﬁed as small, medium or large based on the
estimated total number of lithics at them, which ranged from <500,
500e1000 and >1000 respectively. A revised site density measurement that addresses the key issue of whether sites represent
single or multiple phases of occupation will be determined after the
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5.1.1. The Saffaqah dyke sites
The largest site at Saffaqah is 206-76 (Figs. 8e10, Tables 1 and 2).
It measures approximately 600 m WE  420 m NS and has archaeological deposits of up to 1.2 m in depth. Site density measures
derive from the work by Whalen et al. (1984) who described this site
as a major Acheulean workshop. They recovered 3235 lithics from
their 30  30 m intensive surface survey, or 3.6 lithics per square
metre, and 5231 lithics from their excavation trench, or 132 lithics
per cubic metre. In addition, a surface site density measure of 0.03
lithics per square metre was obtained from the survey of the
northern and western perimeters of the site as part of the survey of
Wadi 2. This yielded 198 lithics over a 750 m long transect. Finds
included 30 (15%) handaxes, 33 (16%) cores and early stage bifaces,
and 136 (69%) ﬂakes. Additional density measurements will come
from the reinvestigation of Whalen's archive, which is currently
under analysis by the Palaeodeserts project, and the integration of
the discoveries made on our new excavations at the site. It is difﬁcult

full technological description of the artefacts is completed. The aim
at this stage is to gauge the range of variation of accumulated
material across the landscape.
5. Survey results
5.1. Acheulean sites at Saffaqah
The aim of this section is to summarize the results of the Saffaqah Intensive Survey. These results are integrated with known
Acheulean site data and discussed in three sections: sites on the
dyke, sites on wadi courses, and off-sites. Five new Acheulean sites
were discovered on the survey (SAF 5, 7, 8, 9, 10) and seven existing
sites were investigated in more detail (206-68, 76, 173, 177, 179, 180,
181). Tables 1 and 2 summarize the ﬁndings, and all sites are
mapped in Fig. 8.

Table 1
A total of 16 Acheulean sites at Saffaqah and neighbouring dykes were crossed by 10 m wide wadi/transect survey corridors. This table shows the typological components per
recorded collection at each site. Collections were classiﬁed as small (<500 lithics), medium (500e1000 lithics) and large (>1000 lithics) based on the number of lithics recorded
in the surveys at each site. The most lithics were recorded at sites 206-76, DWD 19b, DWD-19a and 206-68. The sites with the highest proportion of bifaces were 206-68, 20676, 206-81, SAF-5, SAF-8, DWD-19b. These are potentially workshop sites (Note: HS ¼ hammerstone; biface is used to denote all handaxes, cleavers and picks. These are broken
down in the site descriptions within Section 5).
Site

Size of collection

Biface

Flake

ESB

Core

HS

Total

% Biface

% Flake

% ESB

% Core

% HS

206-76 (Whalen)
206-76 (site edge)
206-68
206-173
206-177
206-179
206-180
206-181
DWD-14
DWD-15d
DWD-19a
DWD-19b
SAF-5
SAF-7
SAF-8
SAF-9
SAF-10

Large
Large
Large
Small
Large
Large
Small
Medium
Small
Small
Large
Large
Small
Medium
Large
Small
Medium

e
30
39
1
42
7
12
16
8
4
31
92
4
30
55
21
17

e
136
240
9
65
64
14
70
4
10
101
579
13
4
269
31
31

e
10
47
1
7
7
3
13
1
0
16
34
4
0
7
2
1

e
22
40
1
4
8
1
15
0
0
9
27
4
5
17
6
6

e
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0

3235
198
368
12
118
86
30
114
13
14
157
732
25
39
348
60
55

e
15
11
8
36
8
40
14
62
29
20
13
16
77
16
35
31

e
69
65
75
55
74
47
61
31
71
64
79
52
10
77
52
56

e
5
13
8
6
8
10
11
8
0
10
5
16
0
2
3
2

e
11
11
8
3
9
3
13
0
0
6
4
16
13
5
10
11

e
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Table 2
Estimations for total surface assemblage size were calculated by multiplying estimated site extents by the density per square metre value, which was calculated by dividing the
number of lithics per site transect by the site transect area. The results show that none of the sites studied surpassed site 206-76 as the premier site of the Dawadmi region. The
density value of 3.59 lithics per square metre is calculated from Whalen and colleagues' data, which showed that 3235 lithics were found on an intensive survey collection of a
30  30 m grid at the site. The values are to be regarded as estimates because density varies across sites.
Site

Size of collection

Density (per sqm)

Extent NS (m)

Extent WE (m)

Area surveyed (sqm)

Site extent (sqm)

Estimated surface
assemblage size

206-76 (Whalen)
DWD-19b
DWD-19a
206-68
206-177
206-76 (site edge)
SAF-8
206-179
206-181
SAF-7
SAF-10
SAF-9
206-180
SAF-5
DWD-15d
DWD-14
206-173

Large
Large
Large
Large
Large
Large
Large
Large
Medium
Medium
Medium
Small
Small
Small
Small
Small
Small

3.5944
0.61
0.1121
0.223
0.0787
0.0264
0.1009
0.1433
0.019
0.0033
0.0138
0.0188
0.01
0.0132
0.0044
0.0048
0.06

600
1700
1700
700
750
600
300
400
500
600
200
120
300
100
320
270
20

420
120
140
165
150
420
145
60
100
300
200
200
100
190
100
100
20

300
1200
1400
1650
1500
7500
3450
600
6000
12,000
4000
3200
3000
1900
3200
2700
200

252,000
204,000
238,000
115,500
112,500
252,000
43,500
24,000
50,000
180,000
40,000
24,000
30,000
19,000
32,000
27,000
400

905,800
124,440
26,690
25,760
8850
6653
4388
3440
950
585
550
450
300
250
140
130
24
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Fig. 8. Acheulean sites of Saffaqah. Site labels pre-ﬁxed with ‘SAF’ represent new discoveries on the ﬁeld surveys. Sites preﬁxed with ‘206’ are existing sites surveyed by Whalen and
colleagues. The map breaks the sites down into small (<500 lithics) medium (500e1000 lithics) and large (>1000 lithics) assemblage sizes based on the number of lithics recorded
at each site in the systematic surveys. Piece-plotted artefacts are shown in purple. The map shows that the main Acheulean workshop sites are on the north slope of the dykes. (For
interpretation of the references to colour in this ﬁgure legend, the reader is referred to the web version of this article.)

to gauge the total number of lithics given the unknown size of the
sub-surface archaeological component, but it seems likely that they
comfortably number in the hundreds of thousands.
The second largest Acheulean site of the Saffaqah dyke is 206-68
(Figs. 3 and 8, Tables 1 and 2). The site extent measures 750 m
WE  165 m NS. Whalen and colleagues described this as another
major workshop site. His team retrieved 2472 artefacts from test
excavations and surface sampling. Transect 1 crossed the site and
reveals that the width of the site begins 120 m downslope of the
peak of the dyke and ends as the dyke slope begins to level off. A
total of 368 artefacts were recorded in the transect at the site,
giving a density ratio of 0.22 lithics per square metre. If this density
is taken as a measure of density across the whole site, the potential
number of surface lithics alone is in the region of 25,000, with the
total number of lithics likely to be substantially more given the
existence of sub-surface archaeological deposits. The artefacts
comprised 40 cores, 47 early stage bifaces, 35 handaxes, four
cleavers, 240 ﬂakes and two hammerstones.

Site 206-177 (Fig. 8, Tables 1 and 2) lies adjacent to site 206-76
on the north side of the dyke. Whalen does not describe the site in
detail except to say that it is a workshop and is larger than nearby
sites on the southern slopes of the dyke. It extends for 750 m along
dyke and its eastern extent, which was studied as part of the survey
of Wadi 2, is 150 m wide. A total of 118 lithics were found on the
wadi survey, with 42 (36%) being handaxes. This gives a density of
0.08 lithics per square metre and an estimated site total of 8800
lithics on the surface.
Whalen and colleagues mapped but did not document in detail
a number of smaller Acheulean sites on the northern (206-151, 153,
154, 155) and southern (206-171, 172, 173, 174, 175, 176) slopes of
the main section of the Saffaqah dyke (Fig. 8). Of this group, site
206-173 was the only one re-investigated as part of our survey
program (Tables 1 and 2). It was detected in the path of Transect 2
and was found to be a small scatter of material spread over a 20 m2
area. The twelve lithics found, which comprised nine ﬂakes, an
early stage biface, a handaxe, and a core, gave no clue as to site
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Fig. 9. Site 206-76 from the top of the Saffaqah dyke, looking northwest. Its spatial extent is from the lower slopes of the dyke to the lone acacia tree. Its western extent is marked by
wadi-2, visible as a band of pure sand that arcs from the tree to just above the jeep. The excavation trench is located further to the west of this photograph.

function. Site density was calculated as 0.06 lithics per square
metre. The overall estimated lithic total for the site was 24.
A small concentration of ﬂakes was identiﬁed in the vicinity of
site 206-174, another site of unclear function. It was not detected in
the survey of Wadi 2, which passed within 150 m of the site.
Similarly, site 206-175 was not detected by the wadi survey,

suggesting that it was also a small site. Sites 206-151, 153, 154 &
155, were not relocated despite focused searches and were thus not
thought to be signiﬁcant in size. Sites 206-151 and 153 were reported to be on terraces behind relict waterfalls, or polished
gneissic outcrops (see Petraglia, 2003, p165 for further discussion
on these features). While these outcrops were located, the lithics

Fig. 10. (a) Handaxe from site 206-76. (b) Early stage biface from site 206-68.
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Fig. 11. a) Site 206-181 extends from the edge of the sand-ﬁlled wadi in the foreground up to the lower slopes of the dyke. The survey of the site by the transect team (shown here
recording a lithic on Transect 4) and the wadi team yielded 114 lithics, giving an estimated total number of lithics of approximately 5000. b) SAF-8 is visible on the north bank of
wadi-2. This was a workshop site on the edge of the wadi away from the main dyke. SAF-10 is on the south bank. c) Site DVD-15b viewed from the south. Many of the stones visible
in the foreground have been knapped. In the background is the dyke ridge. d) Lithic artefacts scattered over the surface of the lower slopes of DWD-15c, a site adjacent to DWD-15b
has a higher proportion of handaxes present.

could not be found. Whalen and colleagues reported a 40  75 m
spread of cores, ﬂakes and some ﬁnished tools at 206-151, and a
thin spread of lithics over 200  30 m of terracing at 206-153,
which was described as a workshop with some retouched tools.
Four Acheulean sites (206-178, 179, 180, 181) were recorded by
Whalen 2 km west of the main complex of sites on the Saffaqah
dyke (Fig. 8). The dyke is much less prominent here compared to
further east, rising to >5 m above the surrounding terrain. Site 206181 is on the northern slope of the dyke 16 m downslope from the
peak (Fig. 11a). Transect 4 and Wadi 1 survey routes crossed the site
helping to deﬁne its extent and composition. It measures 500 m
WE  100 m NS and the total number of lithics recorded was 114
(Tables 1 and 2). A site density of 0.02 lithics per square metre was
calculated, giving an overall estimate of just under 1000 surface
lithics for the site. Lithics comprised 15 cores, 13 early stage bifaces,
15 handaxes, 70 ﬂakes, and one cleaver.
Site 206-180 lies 200 m east of site 206-181 on the same
northern slope of the dyke (Fig. 8). It measures 300 m WE  100 m
NS and has an estimated lithic density of 0.01 per square metre and
an estimated c. 300 lithics in total, as 30 lithics were recorded in the
wadi transect across the site. The site contained 12 handaxes, three
early stage bifaces, one core and 14 ﬂakes (Tables 1 and 2).
Site 206-179 is on the southern slope of the dyke opposite site
206-181 (Fig. 8). It measures 400 m WE  60 m NS and starts 100 m
downslope of the dyke peak. Transect 4, which crossed the site,
revealed that 86 lithics were in this survey corridor, or 0.14 lithics
per square metre. The total number of lithics on the surface is
estimated as 3400. Finds included eight cores, seven early stage
bifaces, six handaxes, 64 ﬂakes, and one cleaver (Tables 1 and 2).
Finally, Whalen and colleagues documented four sites (206-157,
158, 159, 160) on two small dyke exposures 1 kme1.5 km east of the
main dyke (Fig. 8). The survey teams did not visit these sites. The

largest is site 206-159. Whalen reported it as being 120  35 m and
having a larger than normal complement of handaxes, picks and
choppers. These sites were the easternmost surveyed by Whalen's
team at Saffaqah.
5.1.2. Sites on wadi banks
Four relict incised streams in the vicinity of the Saffaqah dyke
were surveyed (Wadi 1eWadi 4; Fig. 8). First we discuss the results
from the wadi closest to the main section of the dyke, Wadi 2. This
wadi was surveyed on both banks for a distance of 5 km from its
source in the low hills to the south of the dyke, onwards in a north
and then easterly direction. The ﬁrst 2 km of the survey followed
the wadi course from its source to the dyke, although south of the
dykes in sand sheet areas, the precise wadi course was diffuse.
Finds were sparse with only nine lithics found including two
handaxes and an early stage biface. Lithics increased in number as
the wadi passed through a gap in the dyke, occurring along the
wadi banks in a semi-continuous pattern for a distance of 1 km. A
large number were recorded close to the dyke on the margins of
workshop sites 206-76 and 206-177 (see Section 5.1.1 for a
description of these).
Two Acheulean sites, SAF-8 and SAF-10, were discovered on
opposite banks of Wadi 2 c. 750e900 m north of the Saffaqah dyke
(Figs. 8, 11b and 12, 13b). It was difﬁcult to gauge the full lateral
extent of these sites because artefacts were continually distributed
along both wadi banks in this stretch, in particular on the southern
banks where lithics from site 206-76 meet the wadi. The northern
and southern boundaries of the sites, however, are well deﬁned and
precisely recorded because Transect 2 crossed the site in addition to
the wadi survey. SAF-8 on the north bank measured
300 m EW  145 m NS and contained 348 lithics, with 55 (16%)
handaxes, 17 cores, seven early stage bifaces, and 269 ﬂakes. The
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Fig. 12. An example of a handaxe recovered from site SAF-10 at the Saffaqah dyke. It is
made on ﬁne-grained andesite that Acheulean hominins sourced from the dykes
around Dawadmi.
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site density was calculated as 0.1 lithics per square metre and the
estimated artefact total for the site as c. 4300 lithics. SAF-10 was
200 m2 in size and was on the south bank. The two survey corridors
across the site yielded 55 lithics, giving a density measure of 0.02
lithics per square metre and an overall lithic total estimate of 550
for the site. The assemblage was composed of 17 (31%) handaxes,
six cores, one early stage biface and 31 ﬂakes (Tables 1 and 2).
A third Acheulean site, SAF-9 was discovered on the southern
banks of Wadi 2 approximately 1.5 km north of site 206-68. Its
extent (120 m NS  200 m WE) was recorded with a high degree of
accuracy because it was again crossed by both a wadi survey a
transect survey. Sixty lithics were recorded on the surveys, giving a
density of 0.02 per square metre. The estimated total number of
lithics at the site was therefore around 450 (Tables 1 and 2). There
were 21 bifaces (19 handaxes and 2 cleavers), 31 ﬂakes, two early
stage bifaces and six cores. East of this site, lithics were found in a
discontinuous pattern along the wadi banks for a further 2.5 km.
The wadi with the next highest concentration of lithics was
Wadi 1. Its main course ran for 9 km from its source in low hills
south of the Saffaqah dyke, through a gap in the dyke, and then
onwards in a northerly direction away from the dyke. A few smaller
tributaries north of the dyke were incorporated into the survey
bringing the total length surveyed to 16.4 km. These included a
small secondary wadi that originated at the dyke near workshop
site 206-181, and two branches north of the dyke. All were shallow
and occasionally seen to be incised into bedrock. The ﬁrst 4.2 km of
the main course south of the dyke yielded a low number of lithics.
Although sand covered much of this area, there were enough
bedrock exposures exhibiting low lithic quantities to suggest that
the pattern was behavioural.
The density of artefacts in the main course of Wadi 1 did not
increase as it passed through the dyke. It was only after a further

Fig. 13. (a) Handaxe from site SAF-7. (b) Cleaver from site SAF-10.
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2 km of surveying beside predominantly wide, sand-ﬁlled wadi
channels (transects on each side of the wadi were up to 300 m apart
in order to avoid the sand) that artefact densities increased. Lithics
were greater in number on the secondary branch of the wadi where
it passed by sites 206-181 and 206-180 (see Section 5.1.1 for a
description of these). Lithics were consistently present over the
next 2.5 km as this secondary branch meandered north to converge
with the main branch and other smaller derelict channels. In this
area another site was discovered, SAF-7, which measured
600 m EW  300 m NS. The site was very low density (0.003 lithics
per square metre) and located on a ﬂat area of exposed bedrock
where several wadi channels converged. The wadi transects over
the site yielded 39 artefacts. These were made up of 30 handaxes,
ﬁve ﬂakes and four cores (Tables 1 and 2, Fig. 13a). There are estimated to be >500 lithics at the site.
Wadis 3 and 4 lie to the west and east of the two main sectors of
the Saffaqah dyke, and contain fewer artefacts and no deﬁned sites.
These two wadis provide a useful guide to the extent of the core
area of Acheulean activity at the Saffaqah dyke, which occurred
within the 7.5  4 km region between them.
5.1.3. Off-sites
Many off-site discoveries were found on wadi banks, however,
numbers are low away from the dyke and wadi courses at Saffaqah.
Only four lithics were found south of the Saffaqah dyke along a total
of 8.5 km of transects. These included a cleaver, which was found
1 km from the dyke and 200 m from a wadi in transect 4, and a
handaxe and two heavily weathered ﬂakes 600 m south of a wadi
and 900 m south of the dyke. Most lithics found on transects 3 and
4 north of the dyke were associated with wadi courses, but 16 offsite lithics were found on transects 1 and 2. Ten were found on the
northernmost kilometre of transect 1, some 2.3 km north of the
dyke. Six were handaxes, three were ﬂakes and there was a granite
core e a different raw material from the andesite dyke. Three
handaxes along transect 1 were also found between the dyke and
Wadi 2, and may have been discarded on the way up to site 206-68,
which was 750 m away. Finally, one andesite and one dolerite
handaxe and two ﬂakes on dolerite were found 1.5 km north of the
dyke.
5.2. Acheulean sites neighbouring Saffaqah
Here we present the archaeological discoveries made in areas
neighbouring the Saffaqah dyke as part of the Dawadmi Regional
Landscape Survey and on linear transects of the Saffaqah Environs
Survey. These sites fall within a 25  20 km study zone around the
dyke and all but those north of Saffaqah (Section 5.2.4) were unknown prior to our ﬁeld season.
5.2.1. Sites west of Saffaqah
The landscape to the west of the Saffaqah dyke is characterised
by dykes, small hills, wadis, and plains of sand surrounding large
expanses of exposed bedrock. Numerous dykes with varied degrees
of topographic expression continue up to 35 km west of the Saffaqah dyke. None are as prominent as Saffaqah although many rise
above surrounding plains, making them distinctive features in the
landscape. The dykes vary in composition from maﬁc to felsic, in
grain size, and in the level of fracturing, with those hosting
archaeological sites having a ﬁne grain size and low to medium
levels of fracture. There is a particularly dense swarm of dykes
6e15 km west of Saffaqah and only 2.2 km from the last recorded
site in surveys undertaken by Whalen. The swarm is widest at the
6 km point, where four EW aligned dykes are spaced out over a
4 km distance. These dykes and other smaller ones converge 9 km

to the west where they meet further dykes running west and
northwest (Fig. 14).
Our surveys in this area led to the discovery of ﬁve new
Acheulean sites (Figs. 14 and 15). The largest, DWD-15b, is situated
on the gentle southern ﬂanks of a prominent dyke (Fig. 11c). Lithics
extend for 500 m WE  150 m NS. The site was not on a transect and
has not been systematically surveyed. Lithics included many cores
and bifaces. Lithic numbers declined signiﬁcantly as the slope
leveled off and met a small wadi. A small trench was dug into the
wadi sides to determine whether there were buried archaeological
layers but none were evident. The site appeared as dense as site
206-68 on the Saffaqah dyke but it lacked stratigraphic depth. A
conservative estimate of the total number of lithics is in the tens of
thousands. Given the large number of artefacts, it was a surprise
that the northern side of the dyke yielded virtually none.
Site DWD-15c was found 100 m east of DWD-15b on the same
dyke (Figs. 14 and 15a). The site is again not yet fully recorded but
initial observations are that it extends for 400 m WE  100 m NS
(Fig. 11d). It appears to differ from DWD-15c in that there is a large
concentration of handaxes on bedrock exposures on the base of the
slope. Once again, the northern slopes of the dyke were not used as
a raw material source.
Site DWD-15a is located 800 m west of DWD-15a and DWD-15b
on the southern slopes of the same andesite-bearing dyke (Fig. 14).
The lithics comprised cores, handaxes and ﬂakes, including a large
ﬂake (0.25 m maximum dimension) that reﬁtted to a core. The
andesite material at this location was not as high quality as DWD15b and DWD-15c and the site was correspondingly smaller and of
lower density. Its dimensions were not recorded.
Site DWD-15d, is situated 1.5 km east of DWD-15c and 6.5 km
west of site 206-76 at Saffaqah (Figs. 14 and 15b). The site differs
from the previous three as it extends over the north and south
slopes of the dyke and slightly into a wadi. It measures 320 m
NS  100 m WE. Transect 5, which crossed the site, revealed a low
lithic concentration of four bifaces and ten ﬂakes. This gave a low
site density measure of 0.004 lithics per square metre, and an
overall estimate of 140 lithics (Tables 1 and 2).
Site DWD-14 was found on a moderately fractured dolerite dyke
1 km south of DWD-15d (Fig. 14). The site measures 270 m
NS  100 m WE and lithics were found on the northern and
southern slopes of the dyke. Seven handaxes, one other biface, one
early stage biface and four ﬂakes were found on Transect 5 where it
crossed the site. The site density was low at 0.005 per square metre
and the estimated number of lithics at the site was 135 (Tables 1
and 2).
Off-site activity was recorded in Transect 5 (Fig. 14). It was
predominantly in the form of low-density spreads of handaxes
within the vicinity of sites DWD-14 and DWD-15d: Eight handaxes,
a biface of unknown form and a core were dispersed over a distance
of 250 m in open terrain approximately 120 m south of site DWD14; and four bifaces were found over a distance of 100 m about
140 m north of site DWD-15. Seven bifaces, a core and a ﬂake were
found dispersed evenly over 1.4 km of terrain at the northern end of
the transect, while an isolated core and an isolated handaxe were
the only ﬁnds in the southern 1 km of the transect.

5.2.2. Sites south of Saffaqah
A series of granite hills and intervening areas of exposed
bedrock and sand dominate the landscape immediately south of
the main section of the Saffaqah dyke for 3 km2. Survey of the Wadi
1 and Wadi 3 headwaters revealed low lithic numbers in this area:
22 per 4 km in Wadi 1 and just 10 per 5.5 km in Wadi 3. This
probably reﬂects the unsuitability of granite as a lithic source
compared to the ﬁne-grained andesite rocks of the dyke. These hills
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Fig. 14. Acheulean sites west of the Saffaqah dyke including workshop site DWD-15b and activity site DWD 15c, where handaxes were perhaps discarded prior to manufacturing
new ones. The high number of individual artefacts recorded on Transect 5 reﬂects the potential density of lithics across these dykes and in intervening landscape units.

therefore form a southern boundary for the main concentration of
Acheulean sites in the Saffaqah area.
South of these hills, another series of felsic dykes were identiﬁed, which, though not as extensive as the dyke swarms to the west
of Saffaqah, do contain two signiﬁcant Acheulean sites: DWD-19a
and DWD-19b (Figs. 16e18, Tables 1 and 2). These were identiﬁed
in the Dawadmi Regional Landscape Survey and then intensively
studied as part of Transect 6 of the Saffaqah Environs Survey. The
dykes are formed of three main sections measuring from west to
east 700 m, 1.7 km, and 1.4 km long. They are highly fractured and
lie 6.3 km south of the Saffaqah dyke. The dykes exist in an area that
is deﬁned to the east, west and north predominantly by granite hills
that are no more than 5 km away. There was a small number of
Acheulean lithics recorded near the base of a large hill made
entirely of quartz (site ABY-2, Fig. 16). The land opens up to the
south, where numerous wadis, some inﬁlled with sand, are evident.
DWD-19a and DWD-19b are located on either side of the 1.7 km
dyke section. Lithics at site DWD-19a are visible along the entire
length of the southern slopes of the dyke, but are most concentrated mid-way along (Fig. 17a and c). The lithics begin 75 m from

the top of the dyke and extend downslope for 140 m to a wadi.
Transect 6 was aligned so that it crossed the centre of the site
(Fig. 16). The ﬁrst 2.7 km of this transect across the open terrain to
the south of this dyke had yielded only ﬁve lithics. Lithic totals
increased to 162 as the transect crossed the site, giving a density
measure of 0.1 per square metre. There were 101 ﬂakes, 31 bifaces,
16 early stage bifaces and nine cores. Given that lithics were visible
all along the dyke for a distance of 1.7 km and that the site was
140 m wide, the total estimated number is just below 27,000 lithics.
A small trench was dug into the site near a wadi at the base of the
slope to determine if there was any stratigraphy at the site. None
was found. Bedrock exposures mid-slope on the dyke also suggest
that the site, though very dense, was only on the surface.
Site DWD-19b begins 150 m beyond DWD-19a on the northern
slope of the dyke (Fig. 16). Just as with DWD-19a, there are no lithics
within 75 m of the peak of the dyke. The site is 120 m wide and
lithics occur along the 1.7 km length of the dyke but the mid ﬂank of
the dyke again appeared to be the densest location (Fig. 17b and d).
The total number of lithics recorded in the 10 m wide transect was
732, which gives a density of 0.6 per square metre, ﬁve times as
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Fig. 15. (a) Handaxe from site DWD 15c. (b) Handaxe from site DWD 15d.

dense as DWD-19a. There were 579 ﬂakes, 92 bifaces, 34 early stage
bifaces and 17 cores in the same transect. The site ends at the point
of where the land levels out, with a dozen lithics spread out beyond
the site on the basin ﬂoor within the transect. The total number of
lithics at the site could exceed 120,000 if the density ratio was
maintained across the site. There is no evidence of buried lithics as
bedrock is visible in places on the dyke slopes and thus colluvial
cover is thin.
A total of 23 off-site lithics was recorded between the northern
extent of site DWD-19d and the end of Transect 6, which covered
mainly ﬂat land with occasional wadis for a distance of 2.3 km
(Fig. 16). These comprised nine bifaces, two cores and twelve ﬂakes.
The high proportion of bifaces is in contrast with the ﬁnds recorded
at the start of the transect to the south, where of the six ﬁnds
recorded there, ﬁve were ﬂakes and only one was a biface. The
numbers are too low to make any concrete observations other than
to note that away from the dykes, lithic quantities were very low in
the wider landscapes south of Saffaqah.
5.2.3. Sites east of Saffaqah
The Saffaqah dyke reappears above ground 6.5 km east of Saffaqah. It comprises three distinct outcrops that extend for 3.5 km. A
series of low hills 6 km east of the dyke provides an eastern extent
to an open expanse of land that stretches north of the Saffaqah
dyke. Two Acheulean workshop sites were found on the southern
ﬂanks of the dykes: SAF-4 and SAF-5 (Fig. 19). At SAF-4, boulders
were knapped on the gentle slope of the hill with smaller blocks
being knapped lower down on the ﬂat terrain of this site. The site is

of high density and it extended approximately 270 m WE  80 m
NS, but no quantitative details are available as yet as it was not
crossed by the transect. It appears to be a large workshop. SAF-5,
which was crossed by Transect 7 measured approximately 190 m
NS  100 m WE. It was of low density (0.01 per square metre) with
20 of its 25 lithics clustered along a 45 m section of the slope. These
comprised eleven ﬂakes and four early stage bifaces, handaxes and
cores. Site lithic numbers were estimated to be in the region of 250
lithics (Tables 1 and 2). The transect survey to the north and south
of SAF-5 returned few lithics: four in the 2.9 km stretch to the
south, and seven in the 2.5 km stretch to the north. Nine of these
eleven artefacts were handaxes.

5.2.4. Sites north of Saffaqah
Whalen found seven sites 2.5e5 km north of the main Saffaqah
dyke (206-162 to 166; 168 & 169) noting that 206-162 contained
small thin symmetrical handaxes with shallow ﬂake scars. Their
position at the base of small jebels or low ridges suggests that they
have not travelled far in the landscape. Transect 8 crossed two
dykes in this northern sector but no sites were found (Fig. 20).

5.3. Landscape survey of the wider Dawadmi region
Seven areas of palaeoenvironmental interest, seven dyke
swarms and two other areas of interest were investigated for
Acheulean archaeological evidence on the regional survey (Fig. 7).
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Fig. 16. Two major Acheulean sites, DWD-19a and DWD-19b were ﬁrst identiﬁed on the regional landscape survey and subsequently investigated with transect 6. DWD-19b has the
second most dense concentration of lithic artefacts surveyed on the transects, with 0.61 lithics per square metre.

5.3.1. Palaeoenvironmental features
5.3.1.1. Shaqra (SHA2 and SHA 5). Palaeolake deposits lying on
Permian limestone over 100 km to the east of Saffaqah were
investigated as they were off the Arabian shield and thus well away
from any dyke source material. These sites yielded no Acheulean
artefacts. SHA 2 palaeolake yielded only Late Prehistoric lithic
scatters and no lithics were found on drainage feeding the palaeolake. SHA 5 was an interdune palaeolake deﬁned by a large, but
thin gypcrete. Holocene and Middle Palaeolithic ﬂakes were
recovered from the surface of the gypcrete.

5.3.1.2. Jebel Khanuqah (KHA). Jebel Khanuqah region was brieﬂy
surveyed to investigate palaeolakes and mountains on the Arabian
shield that were far away from dyke swarms. An isolated handaxe
was the only ﬁnd recovered from a c.1 km long survey transect
which was walked from the edge of Jebel Khanuqah to the edge of
one of the few palaeolakes found in the Dawadmi region,

comprised of a seasonally ﬂooded khabra (silt ﬂat) along a wadi
course.
5.3.1.3. Wadi Rasha (RAS). To investigate large river systems not in
the vicinity of dykes, a short survey transect and two spot localities
were investigated at the junction of Wadi Rasha and Wadi Tinan;
two tributaries of Wadi Batin. These yielded no lithics in both their
alluvial gravels and adjacent interﬂuves.
5.3.1.4. Quwayn area (QUW). A ﬂuvial khabra feature was examined to determine whether lithics might be associated with these.
However, in this locality both the surveyed feature and the lithic
survey were constrained to central parts of the wadi and no lithic
artefacts were recovered from the area.
5.3.1.5. Wadi Fajman (FAJ). Here, an incised wadi course that forms
part of the upper reaches of Wadi Sabha cuts through the jebels on
the margins of the Arabian shield but is about 50 km from the
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Fig. 17. Two Acheulean sites are located on the north and south slopes of a dyke that lies 6.5 km south of Saffaqah. Site DWD-19a is on the south slopes of the dyke (Fig. 17a) where
numerous stone tools, such as the bifaces shown in Fig. 17b, were found. On the northern slope of the dyke, site DWD-19b is distinctive from afar owing to its dark ridge and talus
slope (Fig. 17c). Many of the stones pictured in Fig. 17d are lithics in one of the densest parts of the site.

Fig. 18. (a) Handaxe from site DWD 19b. (b) Handaxe from site DWD 19a.
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Fig. 19. Transect survey 7 is shown here crossing site SAF-5, a small site on the slopes of the easternmost expression of the Saffaqah dyke.

nearest dyke swarm. The wadi is deﬁned by a 200 m wide deep
valley cut through the jebels, and even today appears to receive a
greater amount of water than other wadis in the region as evidenced by the development of mature vegetation along the valley
ﬂoor, in the form of dense tamarisk woodland. The slopes of the
jebel bordering the valley exhibit numerous rills and gullies, whilst
several bedrock surfaces displayed evidence of signiﬁcant ﬂuvial
erosion that, in places, had formed small waterfall features. The
valley ﬂoor comprises a series of raised gravel-sand terraces,
formed by repeated phases of channel incision and sediment
aggradation. These are incised at the contact with the base of the
surrounding jebels by smaller channels. No lithics were recovered
from a transect walked along the northern slopes of the wadi.

5.3.1.6. Az Zu'aynah Area (AZA). Wadi courses east of Saffaqah were
investigated as they were on limestone terrain but close the eastern
margin of the Arabian shield. AZA-2 is a 2 km wide valley. The
valley ﬂoor is marked by dense vegetation including trees along the
course of the wadi channels. These are incised into ﬂuvial gravels
and sands revealing c. 1.5 m stratiﬁed terrace deposits. No lithics

were found on these terraces but a series of isolated handaxes and a
core were recovered from a wide area of gravel and regolith plain,
and Middle Palaeolithic cores and ﬂakes on the valley margins.

5.3.2. Dykes
A total of 29 Acheulean sites were found on the 33 dykes
(comprising 7 swarms) and assessed as part of the dyke swarm
survey (Figs. 7 and 21; Table 3). The dykes varied in chemistry, grain
size and fracturing and exhibited a range of topographic expressions across the seven swarms, which are discussed below. Area 1
mainly overlapped with the Saffaqah Intensive Survey and the
Saffaqah Environs Survey zones (Sections 5.1 and 5.2). Additional
sites not covered by those surveys, but found on this regional survey included sites located 15e25 km NW and E of the Saffaqah
dyke. These were DWD-12a, 13a, 13b, and 13d, which cluster in a
500 m2 area where two dykes converge, and DWD-4a, 4d, 10, and
21, which have low to moderate topographic expression and are
situated beside wadis. Their extents have not been ascertained but
they have very low to moderate lithic densities and contain cores,
ﬂakes and handaxes.
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Table 3
Characteristics of identiﬁed dykes and sites. Codes represent: Fracturing (low, medium, high), Lithic presence (yes/no), Chemistry (maﬁc, felsic, intermediate, undetermined), wadi presence (yes/no), topographic expression of dyke (Low, medium,
high), Lithic density (very low, low, medium, high).
Name
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD
DWD

2a
2b
2c
2d
2e
2f
3a
4a
4b
5a
6a
7
8
9
10a
11
12a
13a
13b
13d
14a
15a
15b
15c
15d
16a
17
18
19a
20a
21a
22
23a
24
25
26
27
28
29
30
31
32
33a
34a
34b

Fracturing

Lithics

Chemistry

Wadi

Topographic
expression

Lithics
density

M
M
M
M
M
M
L
L
L
M
H
H
H
H
M
L
M
L
L
L
H
M
M
M
M
M
H
H
H
L
L
M
M
H
H
H
L
H
H
M
L
L
H
M
M

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
N
N
N
Y
N
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
N
N
Y
Y
Y
N
Y
N
N
N
N
N
N
N
N
N
Y
Y
Y

F
F
F
F
F
F
M
I
I
M
U
M
M
F
F
F
M
F
F
F
M
I
I
I
I
F
F
U
F
M
F
U
F
M
U
F
F
U
U
F
M
M
U
M
M

N
N
Y
Y
Y
Y
N
Y
Y
Y
Y
Y
Y
N
Y
Y
Y
Y
Y
Y
Y
Y
N
N
Y
Y
Y
Y
Y
Y
Y
Y
N
Y
Y
Y
Y
N
N
Y
N
N
Y
Y
Y

M
M
M
M
M
M
L
H
M
M
L
L
H
M
L
M
L
H
H
H
L
M
M
M
M
M
L
L
L
H
M
L
L
L
L
L
H
L
L
H
H
H
M
M
L

M
M
vL
M
M
M
M
vL
vL
L
vL
e
e
e
vL
e
M
L
M
vL
L
H
H
M
L
vL
e
e
M
L
L
e
vL
e
e
e
e
e
e
e
e
e
vL
L
L

Area 2 lies south-west of Saffaqah, consisting primarily of maﬁc
dykes tightly concentrated in Lower to Upper Proterozoic basement
geology. The central area of this dense swarm around Jebel al Qahb
was visited, and a transect was walked across this dense area of
dykes. Dykes were not recorded individually along the initial phase
of this transect (west of DWD-16a), but all were found to be felsic
heavily fractured dykes, with moderate topographic expression and
no associated archaeology. The sole archaeological site identiﬁed
was at DWD-16a, which was an Acheulean locality of very low
density.
Area 3 was a felsic dyke swarm lying northeast of Dawadmi.
Here a swarm of dykes is emplaced through schists of the Abt
formation (Delfour et al., 1982). Investigation in the central area of
this swarm revealed a total of seven sites located upon two dykes in
the formation. Sites along Dyke 2 (DWD-2a to DWD-2e) were all
moderate density sites within a continual area of more than 1 km of
low-density Acheulean archaeology, and were positioned on the
northern face of the dyke, downslope from the dyke crest. Artefacts
present at the sites included handaxes, large ﬂakes and cores, with

manufacturing of large boulders of weathered dyke material also
observed at location DWD-2a. Site DWD-3a consisted of a c. 50 m
diameter area adjacent to a felsic dyke that exhibited moderate
density archaeology consisting of large numbers of handaxes, cores,
ﬂakes and some possible large cores on quartz.
Area 4 lies immediately west of Dawadmi, with dykes of varying
chemistry intruded through granites around Jebel al Khuwaybiyah.
Four dykes within the swarm were investigated, and all were found
to be highly fractured maﬁc (dolerite) dykes with little topographic
expression. Fracturing of the dykes was severe enough to produce
very small fragments of material unsuitable for manufacture of
lithics at the Acheulean scale. Lithic artefacts were recovered from
only two low-density sites, DWD-5a and 6a, where less shattered
portions of the dykes appeared to have produced boulders large
enough to permit the production of Acheulean cores and ﬂakes.
Area 5 contains a small swarm of dykes near Bijadiyah. Here two
dykes were examined, both of which were found to host low
densities of Acheulean artefacts. Site DWD-33a was a very low
density site exhibiting a possible hammerstone and several ﬂakes,
while DWD-34a and 34b were low density concentrations of handaxes, cores and ﬂakes, with cores dominant amongst the assemblages. Acheulean tools were manufactured using dolerite, which
was present as a pavement across the area eroded from a small
dyke fringing much larger low relief felsic dykes. Flaking of large
boulders was also observed at the sites.
Area 6 contains a mixed swarm of maﬁc, felsic and undifferentiated dykes in near the village of Raﬁa Uwadah. The swarm is
emplaced through Palaeozoic bedrock, and dykes in the swarm are
preserved as high ridges above the surrounding landscape. Investigated dykes DWD-20, 31 and 32 were all found to be maﬁc in
composition with very low levels of fracturing. This results in their
preservation up to c. 30 m above the surrounding landscape, with
substantial aprons of dyke material down-slope of the dyke crests.
Low density large ﬂakes, cores, and medium to small handaxes
were recovered from the northern slope of dyke 20 at DWD-20a,
with ﬂakes dominant, although large cores were present in moderate concentrations and a single Middle Palaeolithic Levallois core
was recovered.
Area 7 lies 90 km northwest of Dawadmi, and consists of predominantly felsic and undifferentiated dykes emplaced through
granites near the villages of Al Mushash and Badayi bin Naim. Nine
dykes were investigated across the swarm, however only one
produced lithic materials. This dyke, DWD 23 yielded a low density
of large ﬂakes, cores and bifaces across a c.50 m area, with Middle
Palaeolithic material also identiﬁed at the site. DWD 23a consisted
of a felsic dyke with a low topographic expression, and a moderate
degree of fracturing. Other dykes in the region were typically
moderately to highly fractured, with the majority exhibiting low
expression above the landscape, and included felsic, maﬁc and
undifferentiated dykes.

5.3.3. Other areas
5.3.3.1. Jebel Jaliyah (JAL, Fig. 7). To explore potential regional raw
material sources beyond dykes, an area of cherty limestone on the
Dawadmi geological map (Delfour et al., 1982) was visited. A small
rockshelter containing sediments 0.60 m deep yielded no archaeological ﬁnds. A small scatter of Middle Palaeolithic or later chert
artefacts were located downslope from the rockshelter.

5.3.3.2. Jebel Minyah (MIN, Fig. 7). No lithics were recorded on an
extremely brief visit to Jebel Minyah (Fig. 7).
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Fig. 20. Transect survey 8, north of the Saffaqah dyke. Off-sites in the form of isolated handaxes were found along its path, but no Acheulean sites.

6. Discussion
Our multi-scale archaeological surveys have revealed that
Acheulean activity at Dawadmi is much more extensive than previously thought. Rapid surveys of 33 dykes, in addition to the main
Saffaqah dyke, across seven different swarms in a 100  55 km dyke
rich area, revealed that almost half of them contained Acheulean
sites, and ﬁve contained more than one site. This suggests that
hundreds of Acheulean sites potentially exist in the Dawadmi area
(Fig. 22). Furthermore, wadi courses associated with dykes also
contain Acheulean sites, and there are numerous isolated ﬁnds in
landscape units between the dykes. Thus we consider Dawadmi to
be a unique Acheulean landscape in the Arabian Peninsula with, to
the best of our knowledge, few parallels elsewhere in terms of
spatial extent.
The regional landscape survey revealed that Acheulean activity
away from the dykes is much less apparent. There were no other
ﬁne-grained igneous rocks or other suitable raw materials such as
large chert nodules in the study area. Palaeolakes and drainage
systems possessing a range of stream orders and watershed scales
were investigated on the regional survey, but Acheulean lithics

were limited to isolated handaxes associated with wadi courses at
Zu'aynah, which is 80 km west of Saffaqah, and at a seasonal lake at
Jebel Khanuqah, 60 km to the east of Saffaqah. Therefore, Acheulean
stone tool assemblages appear conﬁned to the areas where dykes
are exposed, although more intensive surveys would be required to
conﬁrm this hypothesis. This pattern suggests that the selective use
of ﬁne-grained raw materials was driving site location choices
within the region around Dawadmi. Although no palaeoenvironmental evidence contemporary with Acheulean occupation was identiﬁed around Dawadmi, the large number of sites itself
suggests that the environment was amenable for Acheulean habitation. Under present day arid conditions surface water only exists
following brief episodes of precipitation. However, widespread
activation of drainage systems and expansion of vegetation would
likely have been required to support Acheulean populations.
Raw material analyses and detailed studies of the artefacts
recorded on the surveys will be addressed in future studies, but our
preliminary observations regarding Acheulean artefacts is that
more than 95% of all surveyed lithics were made on materials
attained from dyke slopes. Acheulean workshop sites were associated with a heterozoic mix of dykes. Overall, sites were
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Fig. 21. Dawadmi region geological map, with areas of investigated dyke swarms marked and numbered. It shows that almost half of dykes investigated yielded Acheulean
archaeology.

predominantly found on low to moderately fractured andesite
dykes, but other ﬁne grained igneous rocks such as dolerites were
also used. Such low fracturing meant that larger blocks were
available for knapping. Rapid cooling processes in dyke formation
meant that dykes were also ﬁne-grained and suitable for lithic
manufacture. No evidence was found for direct quarrying of the
dykes. Instead, large blocks that had broken off from the dykes and
transported downslope were the ones typically used for lithic
manufacture. A small majority of Acheulean sites occurred on dykes
of moderate topographic expression, though occurrences on both
low and high dykes were also apparent. Non-lithic bearing dykes
were typically highly fractured and the majority was of low topographic expression, probably because the high degree of fracturing
made them unsuitable for lithic manufacture and reduced their
resistance to erosion.
Acheulean sites cluster most heavily at the Saffaqah dyke and its
immediate environs. A total of 40 sites have been documented (26
by Whalen and a further 14 by this team) within a 25  20 km study
zone centering on the Saffaqah dyke. Outside of this zone, a further
22 Acheulean sites were discovered associated with dykes, bringing
the total number of known sites within the 150  110 km landscape
area under study to 62. This number may only be a small sample of
the total number of sites within this area because our surveys were
targeted and not comprehensive.
Lithic typology counts were undertaken at 16 sites, all of which
fell within the 25  20 km study zone (Tables 1 and 2). Full technological analysis of these sites is required to determine if they are
representative of in situ hominin behaviour, or whether they are the
result of post-depositional processes or an accumulation of lithic
debris over thousands of years. In the meantime, the sites can be

usefully divided into two groups based on the preliminary observations reported here:
 Group 1: six sites (206-68, 206-76, 206-81, SAF-5, SAF-8, DWD19b) have low proportions of ﬁnished bifaces (<20%) relative to
ﬂakes, cores and early stage bifaces. Site 206-76 stands out as
the one with the highest density (3.5 per square metre) and
highest estimated number of lithics (>900,000), followed by site
DWD-19b (0.6 per square metre and >100,000 lithics) and site
206-68 (0.2 per square metre and >25,000 lithics). A further
eight sites of the 25  20 km zone (206-153, 206-157, 206-158,
206-159, 206-160, SAF-4, DWD-15a, DWD 15b) exhibited this
same pattern of low proportions of ﬁnished bifaces but no
typological counts were taken at them.
 Group 2: contains eight sites with relatively high proportions of
bifaces (20e77%). Three were associated with wadis (SAF-7, SAF9, SAF-10) and ﬁve with dykes (206-177, 206-180, DWD-14, 15d,
& 19a). Four of the sites in Group 2 also pair up with an adjacent
site in Group 1: DWD19a & DWD 19d, DWD-15b & DWD 15c,
206-76 & SAF-10, and 206-180 & 206-181. Two further sites did
not contain enough lithics to be assigned to a group.
If the patterns do convey hominin behaviour, Group 1 sites
strongly resemble workshops, or places where lithics were manufactured. Given that most sites of this group are located on andesite
dykes this is not unexpected. Sites of Group 2 may represent other
behavioural activities given the high proportion of ﬁnished bifacial
tools in their assemblages.
Many ephemeral wadi courses exist, but as this area is at the
headwaters of two river systems, these are not of signiﬁcant size or
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Fig. 22. Dykes, palaeodrainage and Acheulean site around Dawadmi are shown in this ﬁgure. The close association of sites and dykes is clearly evident. Our ﬁeld surveys suggest
that many more sites will be found as more and more dykes are surveyed, and that the extent of the these dykes provides a good indication of the extent of Acheulean landuse in the
Dawadmi region. This is estimated at 100  55 km, which would make Dawadmi one of the largest Acheulean localities in the world.

depth to transport materials or radically alter the land surface, and
they are signiﬁcantly constrained by exposed and near-surface
bedrock.
The location of the Saffaqah dyke in relation to ﬂuvial systems is
interesting on a regional level. It is the only dyke to lie within the
catchments of two major trans-Arabian drainage systems, the Wadi
al Batin (which here runs north, before turning east to the Arabian
Gulf near Kuwait), and the Wadi Sabha (which runs southeast to the
Gulf near Qatar) (Fig. 1). While other dyke swarms lie within
catchments of one or another of these systems, Saffaqah is at the
junction of both, potentially increasing the opportunity for hominins to access this region by following either of these major
drainage systems upstream. This also has important implications
for understanding hominin ranging patterns in Arabia (Shipton
et al., 2014). This may explain why Saffaqah was such a prominent place in the Dawadmi Acheulean landscape, in addition to it
simply being the largest and most prominent dyke in the area.
Some interesting patterns emerge when comparing Acheulean
and Middle Paleolithic site evidence. Despite a wealth of evidence

for episodes of widespread climatic amelioration during the
Middle-Late Pleistocene in Arabia (see Parton et al., 2015; Jennings
et al., 2015), Middle Palaeolithic material was recovered in low
densities from only a few scattered locations. These were associated
with particular raw materials including quartz pegmatites (ABY-1,
Fig. 16), and ﬁne-grained rocks (DWD-23, Fig. 21; AZA-2, Fig. 7).
Whalen et al. (1984) reported the discovery of two Middle Palaeolithic sites at Dawadmi, although fewer than 5% of pieceprovenienced lithics identiﬁed on the survey were probably Middle Paleolithic. If the region was wet as suggested by climatic evidence, the lower occupation intensity in the Middle Palaeolithic
compared to the Acheulean may be due to either a shorter duration
of the humid periods, or that the igneous dykes were not a
preferred raw material source in the Middle Palaeolithic.
Elsewhere in Arabia, there are no Acheulean landscapes on the
same scale as at Dawadmi. Wadi Fatimah, near Jeddah, is the next
largest known Acheulean site complex in Arabia, where more than
30 sites were recorded within a 7  6 km zone (Whalen et al., 1988;
Petraglia et al., 2003). A reconnaissance survey of this area by our
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project in February 2014 revealed that, unfortunately, many of the
sites had either been destroyed or were inaccessible due to construction and agriculture. Elsewhere, Acheulean activity has
recently been recorded in the Nefud desert, where it is associated
with interdunal jebels and palaeolakes rather than dykes and wadi
courses (see Breeze et al., 2015; Scerri et al., 2015; Shipton et al.,
2014). All other known Acheulean localities across Arabia are
much smaller in scale, though considerably more survey work
needs to be done before a full picture emerges of Acheulean activity
across the peninsula (Groucutt and Petraglia, 2012).
One area outside Arabia where it is possible to attempt like-forlike comparisons is the Upper Karoo region of South Africa. Here,
more than one thousand metamorphic hornfels outcrops exist on
the central plateau of South Africa, which is otherwise dominated
by shale and sandstone rocks that are soft and unsuitable for stone
tool manufacture (Sampson, 2001). The hornfels outcrops, which
are associated with dolerite dykes, are ﬁne-grained and have good
conchoidal fracture but vary in ﬂaking quality and can be brittle.
The outcrops range from a few metres to several hundred metres
long and are patchy but prominent in the landscape. Archaeological
surveys were undertaken in the region in 1966e1967 and in
1979e1981 ahead of the ﬂooding of the middle reach of Gariep
River and one of its tributaries, the Seacow River. The largest survey
area was the Seacow River valley, which was 100  60 km in size
and contained approximately 270 quarries and 150 Acheulean sites
(Sampson, 2006). The surveys documented more than 300 quarries
associated with the hornfels outcrops, and at least 200 other
Acheulean sites in river valley settings, or clustered near springs
and pools in the headwater region. Isolated handaxes were found to
occur away from quarries (Sampson, 2001).
There are similarities and differences between land use in the
Dawadmi and Upper Karoo regions. In terms of similarities, both
are in arid or semi-arid areas with ﬂuvial systems albeit those at
Dawadmi are only small incised channels; both contain large
numbers of Acheulean sites associated with lithic manufacture and
occupation; extents of Acheulean land use in the Seacow River
Valley and Dawadmi are almost identical; large cores and primary
ﬂake removals were a feature of both areas; and younger phases of
stone tool manufacture were lacking in both. In terms of differences, Acheulean hominins in the Upper Karoo region directly
struck hornfels outcrops to acquire suitable raw materials, whereas
those in Dawadmi exclusively worked with andesite blocks already
detached from the dyke; dykes at Dawadmi were more intensively
used than the hornfels outcrops in the Upper Karoo region, with
just under half of all dykes containing evidence of Acheulean activity at Dawadmi compared to one-third of hornfels in the Upper
Karoo region. Only six of 300 hornfels quarries contained a ﬁnished
biface or even an early stage biface, whereas these were ubiquitous
at Dawadmi workshop sites. Sampson (2006) attributes the paucity
of bifacially worked tools and roughouts in the Upper Karoo to the
abilities of the toolmakers, who must have taken blanks to nearby
areas and reduced them there. Overall, Sampson (2006) demonstrated that there is a close association between raw material
sources, sites and rivers in the Upper Karoo, and this pattern is one
that is emerging at Dawadmi.
7. Conclusions
The present multi-scale archaeological survey of has led to the
identiﬁcation of 36 new Acheulean sites in the Dawadmi region,
bringing the total known here to 62. The survey has expanded the
range of Acheulean landscape use in the area from its previous
extent around the Saffaqah dyke out to an area of 100  55 km,

making it one of the largest such landscapes in the world. Our initial
ﬁndings can be summarised as follows:
1) The main form of hominin activity observed at Dawadmi was
the exploitation of dykes for core reduction and biface manufacture. Activity was focused on a range of volcanic dykes across
the Dawadmi region, but with a particular focus on Saffaqah.
2) At sites adjacent to the dykes there is a large quantity of
manufacturing debris in the form of ﬂakes, cores and early stage
bifaces.
3) Hominins used the weathered clasts that had moved down
slope. There is no evidence that they climbed the dykes to
procure andesite directly from the source.
4) Away from the dykes the largest concentrations of artefacts are
found next to wadis, where there is a greater proportion of
handaxes in comparison to the dyke sites.
5) Off-sites (isolated artefacts) are found across the open landscape
and in particular along wadis, and they are usually represented
by handaxes.
6) Rapid investigation of other landscape units in the study area
such as playas (rare in this region) and palaeodrainage yielded
only isolated handaxe ﬁnds.
7) Very few post-Acheulean lithics were found in the surveys,
suggesting that environmental change or raw material selection
accounted for a change in landscape use in the region.
8) Acheulean hominins penetrated central Arabia, likely using
large river drainages, such as Wadi al Batin and Wadi Sabha,
reaching the upper reaches of each.
Future research and publications will present the results of
detailed lithic technological analyses, intrasite spatial analyses, and
the results of a new excavation and dating program at site 206-76,
currently the largest known Acheulean site in the Arabian
Peninsula.
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