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1.1 Introduction

This is the second volume of reports on fieldwork carried out on Stone Age 
archaeology in Southwest Saudi Arabia and the Farasan Islands under the sponsor-
ship of the Saudi Commission for Tourism and National Heritage (SCTH). The 
first volume (Alsharekh and Bailey 2013) set out the preliminary reports on work 
conducted between 2004 and 2009. We have followed a similar format in this 
volume, presenting a series of preliminary reports on successive field expeditions 
carried out between 2012 and 2015. As before, the reports are largely in the for-
mat in which they were originally submitted to the SCTH at the end of each field 
season, and are presented in the chronological order in which the field expeditions 
took place. We have brought them together in one volume in order to provide an 
overview in one place of the various strands of our fieldwork activities. These 
include reconstructions of the wider geological and topographic setting at the re-

gional scale taking advantage of satellite imagery (Devès et al, Chapter 2), survey 
for early Palaeolithic sites and artefacts on the SW Arabian mainland in the Jizan 
and Asir provinces (Bailey et al, Chapter 3, Inglis et al, Chapters 5, 7 and 9), sur-
vey and excavation of ‘Neolithic’ shell mounds on the Farasan Islands (Meredith-
Williams et al, Chapter 4), ship-based remote sensing and coring of the deeply 
submerged offshore landscape (Sakellariou et al, Chapter 6), and the underwater 
search in shallower water for shoreline features and archaeological material using 
divers (Momber et al, Chapter 8). Our purpose in this introduction is to show how 
these different types of investigation fit together, to outline the research strategy 
that underpins these seemingly disparate activities, and to highlight some of the 
most important discoveries. We have also taken the opportunity to include in this 
volume specialist reports on some of the finds recovered from the 2008 and 2009 
excavations at the Janaba 4 shell midden, notably the fish bones (Beech, Chapter 
10), and the human skeletal remains (Koon, Chapter 11).

1.2 The DISPERSE Project and the Importance  of the 

Southern Red Sea Region

The scope of the new fieldwork has been greatly expanded both on land and un-

derwater, thanks to a substantial grant from the European Research Council under 
the title of DISPERSE – Dynamic Landscapes, Coastal Environments and Hu-

man Dispersals – a 5-year grant made to Geoff Bailey and Geoffrey C.P. King in 
2011. The primary aims of the DISPERSE project are: to explore the impact of 

geologically unstable regions on patterns of early human settlement and dispersal 
with particular reference to dispersal within Africa and between Africa, Arabia and 
southern Eurasia; to develop methods of landscape reconstruction exploiting new 
technologies of satellite imagery and remote sensing; and in particular to extend 
exploration to the submerged landscapes that persisted during periods of low sea 
level and that have dominated much of the earlier period of human prehistory be
fore about 6000 years ago, when sea levels stopped rising after the melting of the 
continental ice sheets.

Accordingly, much of the work has been carried out in regions outside Arabia, 
in particular in the East African Rift and the eastern Mediterranean (see in particu
lar Devès et al., 2014, Kübler et al., 2015, 2016, Winder 2015, Winder et al., 2015). 
Nevertheless, the western escarpment of Saudi Arabia and the Red Sea coastline 
has attracted substantial effort and investigation. This is based on our view that 
this region would have been a primary zone of attraction for human populations 
expanding out of Africa both because of its relatively attractive environments and 
palaeoclimate, and also because of its proximity to the Ethiopian Rift. 

The sea channel between the African and Arabian sides of the  southern Red 
Sea is today nearly 30 km wide at its narrowest point. That is a distance that would 
almost certainly require boat-building and navigational skills to make the cross
ing. However, at sea levels lower than 40 m below the present, the gap would have 
narrowed to a long and shallow channel extending from the Bab al Mandab to the 
Hanish Sill, dotted with small islands that would have required sea crossings of no 
more than a few kilometres (Figure 1.1; Lambeck et al., 2011). 

There is no evidence, at least for the past half million years, that this sea channel 
ever closed, cutting off the Red Sea from the Indian Ocean and providing a land 
route from Africa to Arabia. However, this long and narrow sea channel would 
have persisted for at least 40,000 years during each 100,000-year glacial-inter
glacial cycle, offering a relatively easy crossing by swimming or simple rafting 
without the need for construction of boats or sea travel out of sight of land. Given 
the long periods over which this narrow crossing persisted, and given attractive en
vironments on both sides and inter-visibility between the opposite shorelines, we 
consider the probability of sea crossings to be high, if only by accident and in the 
absence of purposeful exploration (‘sweepstake’ migration). This applies through
out the long prehistory of early human occupation in Africa, and to large mammals 
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with swimming abilities such as elephants.
Figure 1.1 also draws attention to another feature of the southern Red Sea when 

sea levels were substantially lower than the present, and that is the very extensive 
areas of fresh territory that would have been periodically exposed and made avail-
able for the colonisation of plants and animals and their human predators. Theoret-
ical expectations suggest that this coastal landscape would have been a relatively 
attractive zone of human settlement with supplies of freshwater made available by 
numerous springs (Faure et al., 2002). Exploring the underwater landscape for evi-
dence in support of this hypothesis has formed a major theme of our investigations.

Another reason for focussing on the Red Sea region relates to the interest in the 
potential role of marine resources, coastlines and sea travel in helping to facilitate 
early patterns of human dispersal out of Africa. The hypothesis that these fac-

tors may have been important in the earliest expansion of modern humans (Homo 
sapiens) has gained wide currency in recent years (Mellars et al., 2013, Groucutt 
et al., 2015). Exploitation of maritime resources has been particularly associated 
with the appearance and expansion of Homo sapiens, and various attempts have 
been made, mainly on the basis of palaeogenetic inference, to put a date on these 
developments. The dates assigned range variously from 60,000 to 200,000 years 
ago. None are reliable, and there is considerable controversy about the reliability 
of palaeogenetic inference in assigning dates or geographical routes for specific 
dispersal events, and a serious need for archaeological field evidence to test these 
interpretations. 

Of course, there is no reason why coastlines and marine resources could not 
have played a significant role in the earlier development and geographical expan-

sion of members of the Homo genus (Homo ergaster, Homo habilis, Homo erec-

tus), extending back as early as about 1.8 million years ago. As with later develop-

ments, so with these earlier periods, the Red Sea region and the Arabian Peninsula 
are likely to have played a central role as a gateway for population expansion 
between Africa and Eurasia.

One fundamental difficulty in pursuing this maritime theme is the fact that sea 
levels have been significantly lower than the present for most of the period of 
interest, by at least 40 m and periodically by 100 m or more. This means that the 
shorelines where the evidence for early human exploitation of marine resources 
and experiments in sea travel is likely to be found are now mostly submerged and 

inaccessible. Truly, sea level change has a great deal to answer for in the investiga
tion of Stone Age prehistory. 

Our fieldwork is founded on three major principles. The first principle is that the 
present-day terrestrial landscape and the now-submerged landscape that was avail
able during periods of lower sea level should be treated as a single and seamless 
whole when investigating the Palaeolithic period. The present-day shoreline is an 
arbitrary boundary on longer time scales and has obviously shifted with changes 
in sea level. The area that is now underwater was originally an extension of the 
terrestrial landscape when sea level was lower, and needs to be treated accordingly. 
This now-submerged landscape most likely represented an important zone of hu
man settlement and activity when sea-levels were lower than present and it cannot 
be ignored. Accordingly, we have factored into our fieldwork strategy exploration 
under water (Sakellariou et al., Chapter 6, Momber et al., Chapter 8) alongside the 
more conventional strategies of archaeological survey on land. 

The second principle, closely allied to the first, is the need, as a first step, to look 
at the regional landscape as a whole, in order to understand the underlying pro
cesses of physical landscape formation and deformation. The physical landscape is 
not a fixed and unchanging structure. It is subject to change and development on a 
range of scales, from the large-scale tectonic and volcanic effects associated with 
plate motions and continental deformation, as for example in the opening of the 
Red Sea and the separation of the African and Arabian Plates, to smaller-scale pro
cesses of erosion and accumulation of sediments and minor modifications of the 
land surface. These changes are ongoing within the time ranges of human history 
and prehistory, and mean that the land surface we see today, and the geographical 
configuration of hills, rivers and other topographic features, may have been very 
different at different periods of the past. 

Volcanic activity in Saudi Arabia has taken place periodically throughout at 
least the past 2 million years, and has continued in some areas into recent mil
lennia. Volcanic cones and basaltic lava fields are important landscape features in 
many regions of the western Arabian escarpment, affecting patterns of hydrology, 
distributions of plants and animals, and availability of rocks for making stone ar
tefacts. Putting dates on this activity in different regions is of obvious importance 
in assessing what resources were available at different periods. Sea-level change, 
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as already indicated, is another major variable and has changed dramatically over 
the past 100,000 years, with a huge impact on the changing palaeogeographical 
configuration of coastal regions. Climate change is an additional variable that in-

teracts with these physical changes to alter the nature of the land surface and the 
available resources. 

Without an understanding of these changes, it is impossible to comprehend what 
sorts of resources would have been available in the past, how these have changed 
over time, and what the effects of these changing patterns would have been on the 
human inhabitants of the region.

This sort of investigation is also fundamentally important in understanding the 
potential biases in the distribution of archaeological sites. Changes in the land sur-
face may bury archaeological materials under sediments and hide them from view, 
or expose them to erosion and ultimately to destruction. The variable effects of 
these geological and geomorphological processes in variously burying, exposing, 
preserving or destroying archaeological materials are universal. To these natural 
processes we should add human activities such as agricultural and industrial de-

velopments, quarrying, road-building and construction activities more generally. 
As with natural processes, these can be highly destructive, removing or destroying 
archaeological material, but they can also be helpful in revealing previously buried 
material by exposing sections into earlier deposits. The investigation of all these 
factors is fundamental to evaluating the distribution of archaeological sites and 
materials in space and time and to potential biases in the surviving distribution. 
This type of investigation also has a role to play in helping to identify target areas 
for the discovery of new archaeological sites. Devès et al. (Chapter 2) and Sakel-
lariou et al. (Chapter 6) provide an introduction to the approach we have adopted 
to this regional scale of investigation on land and under water respectively.

This first step, of course, places a high premium on the integration of expertise 
from the Earth Sciences, and the range of expertise required may cross a number 
of disciplines including geophysics, tectonic geomorphology, sedimentology, soil 
science, geochronology, marine sciences and many more. Investigation of these 
features has also been greatly facilitated in the digital age by the availability of sat-
ellite imagery and the ability to create false-colour images that highlight features 
of topography, hydrology, geology, vegetation and so on.   

A third principle relates to our expectations about the use of coastlines and the 

exploitation of marine resources. Throughout the world, archaeological evidence 
for these activities shows a huge increase from about 6000 years ago onwards in 
the form of shell mounds or other types of coastal settlement with evidence of fish
ing, shellgathering and seafaring. Shell middens, sometimes in the form of quite 
substantial mounds, are the most visible expression of this development, and occur 
in their hundreds of thousands across the world. In the Farasan Islands alone we 
have discovered some 3000 shell middens. These are clearly relatively late in date, 
dating from about 6000 years ago, that is to say they are associated with present-
day sea level. In the Arabian context they are generally described as ‘Neolithic’, 
although this is clearly a misleading label, since most are not associated with farm
ing or domesticated plants and animals, and in the Farasan case there are very few 
stone artefacts associated with the shell middens, let alone ground stone items, and 
almost no pottery.

This pattern generally holds true elsewhere in the world, with little or limited 
evidence of marine exploitation in earlier periods before about 6000 years ago, and 
it is commonly assumed that this vast increase in evidence represents a world-wide 
intensification in the use of marine resources, if not the very first evidence for their 
intensive use. As in Arabia, shell middens are assumed to represent a chronological 
marker, associated with the postglacial period, and variously labelled as Neolithic, 
as in the Arabian case, Mesolithic, as in Northwest Europe, or some other equiva
lent chrono-cultural marker in other parts of the world.

However, it is now very clear that this ‘explosion’ of coastal evidence may be 
more apparent than real, and indeed may be entirely illusory, becoming visible 
from about the time when sea levels stopped rising after the melting of the Last 
Glacial ice sheets. It is now widely argued that similar sites, with evidence of mari
time activities, could have existed at earlier periods, but that the evidence has been 
destroyed by rising sea levels. Or else it has been submerged and now lies at depth 
on palaeocoastlines many metres under the sea (Bailey et al. 2007a, b).

It is no longer valid to assume that because archaeological evidence of coastal 
and marine indicators is lacking or rare before about 6000 years ago, earlier people 
took no interest in the resources of the sea. Of course the pattern may be real, but 
we cannot assume that, and fieldwork strategies in coastal areas need to incorpo
rate the search for underwater evidence on the assumption that earlier coastal shell 
middens and other evidence of coastal activity could have existed but were later 
submerged by sea-level rise. Underwater research has therefore played an impor
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However, it is now very clear that this ‘explosion’ of coastal evidence may be 
more apparent than real, and indeed may be entirely illusory, becoming visible 
from about the time when sea levels stopped rising after the melting of the Last 
Glacial ice sheets. It is now widely argued that similar sites, with evidence of mari
time activities, could have existed at earlier periods, but that the evidence has been 
destroyed by rising sea levels. Or else it has been submerged and now lies at depth 
on palaeocoastlines many metres under the sea (Bailey et al. 2007a, b).

It is no longer valid to assume that because archaeological evidence of coastal 
and marine indicators is lacking or rare before about 6000 years ago, earlier people 
took no interest in the resources of the sea. Of course the pattern may be real, but 
we cannot assume that, and fieldwork strategies in coastal areas need to incorpo
rate the search for underwater evidence on the assumption that earlier coastal shell 
middens and other evidence of coastal activity could have existed but were later 
submerged by sea-level rise. Underwater research has therefore played an impor
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tant role in our field investigations, both in our earliest fieldwork in the region 
(Alsharekh and Bailey, 2013), and in the current spell of fieldwork reported in this 
volume (see in particular Momber et al., Chapter 8).

1.4 New Discoveries

Finally, we summarise here some of the most important discoveries. On land we 
have now discovered over 100 new sites in the Jizan and Asir provinces with stone 
artefacts of Early Stone Age (Lower Palaeolithic) or Middle Stone Age (Middle 
Palaeolithic) type. This material ranges from find spots with just one or a small 
number of artefacts to large concentrations with hundreds and occasionally thou-

sands of stone artefacts. The materials include large flakes most probably used 
as cutting tools and bifacially worked ‘hand axes’ very typical of Acheulian-type 
industries, and prepared cores and smaller flakes, some with retouch, which are 
typical of Middle Stone Age industries. A small number of artefacts are of Late 
Stone Age or Upper Palaeolithic type; they are made on fine-grained materials 
which appear to be of non-local origin and comprise small regular-shaped blades 
removed by indirect percussion. 

A major problem is that most of this material lies on the present-day land sur-
face, posing difficulties of dating. In these circumstances, assignment of age must 
rely on assumptions about the chronological significance of technological and ty-

pological features by comparison with better-dated material elsewhere. These as-

sumptions are not fully reliable, and ideally we need to find artefacts stratified 
within sediments that can be independently dated by geochronological techniques 
such as Uranium-series dating of carbonate material, Optically Stimulated Lumi-
nescence (OSL) of aeolian, lacustrine or fluvial sediments, Argon-Argon dating of 
volcanic material, or radiocarbon dating of shell, burnt wood and bone. We have, 
therefore, devoted considerable effort to the search for stratified material and to the 
inclusion in our team of specialists with dating expertise. 

As we get to know the landscape better and our exploration intensifies, so we 
are beginning to find stratified material. Of particular importance are two sites. 
One is the Dhahaban quarry (Inglis et al., Chapter 5), where Middle Stone Age 
artefacts including some material stratified in alluvial gravels are associated with 
a fossilised marine coral terrace some 8m above present sea level, most probably 
associated with Marine Isotope Stage (MIS) 5e, dated at about 130,000 years ago. 
This material is associated with stratified wind-blown marine sands and a volcanic 

lava flow, and considerable effort has been devoted to collection of samples for 
dating by U-series, OSL and Argon-Argon. The second site is the Wadi Dabsa ba
sin (Inglis et al., Chapter 9), with one of the largest concentrations of stone tools so 
far discovered, including a giant-sized biface typical of Lower Palaeolithic speci
mens known from Europe and Africa (Foulds et al., 2017). Here, in addition to 
the major concentration of finds, artefacts are distributed more widely within the 
basin. All the material is associated with extensive tufa deposits (deposits formed 
by slowly moving water) suggesting a much wetter environment than today, and 
volcanic lava flows, offering good prospects for recovery of dates and palaeoenvi
ronmental data.

On the Farasan Islands, we have intensified our work on the shell mounds, with 
completion of survey, and the excavation and sampling of 17 new shell mounds in 
addition to the Janaba 4 and Khur Mahdi sites previously excavated. This has gen
erated a large sample of shell material for taxonomic analysis, and a large number 
of radiocarbon dates. Some of the shell material has been incorporated in a spe
cialist programme of palaeoclimatic reconstruction using measurements of stable 
oxygen isotope composition and magnesium-calcium ratios, both of which are 
sensitive to changes in seawater temperature. These results are generating signifi
cant new information about climate change in recent millennia, seasonal patterns 
of shellgathering, the chronological relationships between the different mound 
clusters and the individual mounds within each cluster, patterns and rates of shell-
mound accumulation and variability through time and space in marine subsistence.

Throughout our investigations and site surveys on land, we have payed particu
lar attention to recording the locations of all material using GPS technology and to 
local geomorphological and topographic conditions both in the immediate vicinity 
of the finds and in the surrounding landscape. Although much of the material can
not be dated, it nevertheless has locational significance in providing information 
about the wider distribution of archaeological material and the pattern and distri
bution of human activities in the spatial and geographical dimension.

Underwater and offshore, a significant new development is ship-based remote 
sensing of the submerged landscape (Sakellariou et al. Chapter 6). The opportunity 
to bring a fully equipped survey vessel into the Red Sea in 2013 made it possible 
to obtain extensive new information including maps of the submerged topography 
including terrestrial land forms and palaeo-shorelines and coring of sediments in 
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fault-bounded basins and valley fills. One interesting outcome of this work is evi-
dence to suggest that some of the offshore depressions could have been freshwater 
lakes during periods of sea-level, which would be of great significance for the hu-

man potential of this submerged region. Further analytical work on the sediment 
cores is under way to test more fully this hypothesis.

Finally, we have continued our offshore diving explorations in the Farasan is-

lands in the search for underwater shorelines and archaeological features (Momber 
et al. Chapter 8). These have included exploration and excavation of deposits un-

der submerged rock overhangs and in other locations with potential for protection 
of terrestrial deposits and archaeological remains. So far, we have not yet found 
any equivocal archaeological material, or shell deposits that can confidently be 
interpreted as cultural remains rather than natural shell accumulations. In part, this 
reflects the rarity of stone artefact material in this area and the slowness with which 
underwater work must proceed because of safety conditions. Nevertheless, this 
work is generating new information and understanding about the ways in which 
earlier landscape features and deposits are disturbed and transformed during inun-

dation by sea-level rise, what is likely to be preserved, and the types of evidence of 
human activity that we need to search for.

Some of the results of the current phase of fieldwork have been published as 
preliminary reports or syntheses (Bailey 2014, 2015a, 2015b, 2016, Bailey et al. 
2015, 2017, Inglis et al. 2014) or as specialist papers on specific aspects of the re-

search, in particular techniques of archaeological and geomorphological survey on 
land and under water, and palaeoclimatic and chronological analysis of shells and 
shell-midden deposits (Devès et al. 2013, Meredith-Williams et al. 2014a, 2014b, 
Hausmann et al. 2015a, 2015b, Sakellariou et al. 2015, Hausmann and Meredith-
Williams 2016a, 2016b). Further analysis and interpretation are under way.
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Figure

Figure 1.1. Enhanced satellite imagery of the southern Red Sea showing the narrow sea 
channel through the Hanish Sill and the Bab al Mandab at lowered sea level. The map 
also shows the position of the Farasan Islands and the extent of the submerged landscape 
at maximum sea-level regression during glacial periods. Yellow dots indicate the location 
of Palaeolithic finds. ASTER GDEM is a product of METI and NASA. (Created by Maud 
Devès).



Preliminary Report of Recon-

naissance Fieldwork in

Southwest Saudi Arabia, 

May–June, 2012

Chapter 2





33Results of the Saudi - British mission

Chapter 2

Preliminary Report of Reconnaissance Fieldwork in Southwest Saudi 

Arabia, May–June, 2012

Maud Devès1, Robyn H. Inglis2,6, Matthew Meredith-Williams2,3, Abdullah 

M. Alsharekh4, Saud Al Ghamdi4 and Geoffrey  

N. Bailey 2, 5 

1 Laboratoire Tectonique, Institut de Physique du Globe, 4 place Jussieu, 

75252 Paris, France

2 Department of Archaeology, University of York, The King’s Manor, York, 

YO1 7EP, UK

3 Department of Archaeology and History, La Trobe University, Bundoora, 

VIC 3086, Australia

4 Department of Archaeology, King Saud University, P.O. Box 2627, Riyadh 

12372, Saudi Arabia 

5 College of Humanities, Arts and Social Sciences, Flinders University, GPO 

Box 2100, Adelaide, SA 5001, Australia

6 Department of Environmental Sciences, Macquarie University, 

Sydney, NSW 2109, Australia 



34 Chapter 2

2.1 The DISPERSE Project in Southwestern Saudi Arabia

Landscapes evolve dynamically due to an interplay of processes occurring over 
different time-scales. Tectonic deformation, volcanism, sea level changes, by act-
ing on the topography, the lithology and on the patterns of erosion-deposition in 
a given area, can moderate or amplify the influence of climate at the regional 
and local scale, impose or alleviate physical barriers to movement, and modify 
the distribution and accessibility of plant and animal resources in ways critical 
to human ecological and evolutionary success (Bailey and King 2011; King and 
Bailey 2006). The DISPERSE project, an ERC-funded collaboration between the 
University of York and the Institut de Physique du Globe, Paris, aims to develop 
systematic methods for reconstructing landscapes associated with active tecton-

ics, volcanism and sea level change at a variety of scales in order to study their 

potential impact on patterns of human evolution and dispersal. These approaches 
utilise remote sensing techniques combined with archaeological and tectonic field 
surveys on land and underwater.

The archaeology of the Arabian Peninsula is pivotal to the understanding of the 
timing and mode of the earliest dispersals of modern human and earlier populations 
from Africa into Eurasia. Traditional emphasis on the Nile-Levant dispersal route 
has been challenged by growing evidence supporting a Southern Route, through 
the Bab al Mandab Straits (e.g. Beyin 2006; Petraglia and Alsharekh 2003). Yet, 
despite recent key developments in our knowledge of hominin occupation in Ara-

bia (e.g. Armitage et al. 2011; Rose et al. 2011), the Palaeolithic archaeology of 
the peninsula remains patchy. This situation is particularly marked in the coastal 
region of Southwestern Saudi Arabia, where little work has been carried out since 
the Comprehensive Archaeological Survey Program (CASP) in the 1980s (Zarins 
et al. 1980, 1981). This region is particularly key in dispersal debates given its 
proximity to the Bab al Mandab Straits and a now-submerged landscape in the 
southern Red Sea potentially utilised by populations to move between Africa and 
Arabia.

Identification of possible routes and conditions of hominin dispersals from Af-
rica throughout the last 2mya has focussed on reconstructing broad-scale climatic 
and vegetation zones. Dispersals into, and across, Arabia were probably controlled 
by global climatic and sea level fluctuations, with low sea stands allowing dis-

persals across water bodies (Rose 2004; Bailey et al. 2007; Lambeck et al. 2011), 

and periods of humidity allowing expansion of occupation ranges into present-day 
deserts (Petraglia et al. 2011). Yet within broad-scale reconstructions, understand
ing the physical morphology of the landscape and its evolution through time is also 
critical to palaeoenvironmental reconstruction at the scale experienced by hominin 
populations. The major tectonic event that is the opening of the Red Sea over the 
last 30 Myr has been associated with several episodes of tectonic deformation 
and magmatism. Along with palaeoenvironmental changes, these processes have 
shaped the present landscape over the last 2 Myr, a time-scale relevant to human 
evolution. The region is hence a key one to study the influence of tectonic, mag
matic and eustatic processes on landscapes and the potential of the latter in creat
ing attractive conditions for hominins settlement and dispersal.

The fieldwork took place between 22  May and 15  June, and its principal aim 
was to assess the potential of the study region for examining the interrelationship 
between human settlement and dynamic landscape evolution with specific refer
ence to tectonic and volcanic processes. The objectives were to:

1- Characterise the broad scale-landscape zones within the study area, from 
the coastal plain to the western part of the Arabian escarpment, as a function 
of the geology and geomorphology, and to relate this to possible underlying 
tectonic and volcanic processes.

2- Record the archaeology observed during the course of this reconnaissance 
and to assess the potential of landscape zones for archaeological 
preservation and future investigation.

3- Locate stratified sedimentary sequences with or without archaeology within 
them, for palaeoenvironmental reconstruction.

4- Install scientific equipment on the Farasan Islands for monitoring burial 
temperatures in shell mounds as an aid to improved dating of the many shell 
mounds of the area.

The results from the reconnaissance will form the basis for the development 
over the coming months of a targeted program of archaeological and landscape 
characterisation work to be carried out from 2012–2014.
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and periods of humidity allowing expansion of occupation ranges into present-day 
deserts (Petraglia et al. 2011). Yet within broad-scale reconstructions, understand-
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critical to palaeoenvironmental reconstruction at the scale experienced by hominin 
populations. The major tectonic event that is the opening of the Red Sea over the 
last 30 Myr has been associated with several episodes of tectonic deformation 
and magmatism. Along with palaeoenvironmental changes, these processes have 
shaped the present landscape over the last 2 Myr, a time-scale relevant to human 
evolution. The region is hence a key one to study the influence of tectonic, mag-

matic and eustatic processes on landscapes and the potential of the latter in creat-
ing attractive conditions for hominins settlement and dispersal.

2.2 Reconnaissance Fieldwork, May–June 2012: Aims and 

Objectives

The fieldwork took place between 22nd May and 15th June, and its principal aim 
was to assess the potential of the study region for examining the interrelationship 
between human settlement and dynamic landscape evolution with specific refer-
ence to tectonic and volcanic processes. The objectives were to:

1- Characterise the broad scale-landscape zones within the study area, from 
the coastal plain to the western part of the Arabian escarpment, as a function 
of the geology and geomorphology, and to relate this to possible underlying 
tectonic and volcanic processes.

2- Record the archaeology observed during the course of this reconnaissance 
and to assess the potential of landscape zones for archaeological 
preservation and future investigation.

3- Locate stratified sedimentary sequences with or without archaeology within 
them, for palaeoenvironmental reconstruction.

4- Install scientific equipment on the Farasan Islands for monitoring burial 
temperatures in shell mounds as an aid to improved dating of the many shell 
mounds of the area.

The results from the reconnaissance will form the basis for the development 
over the coming months of a targeted program of archaeological and landscape 
characterisation work to be carried out from 2012–2014.
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2.3 Methods

The multi-disciplinary nature of the DISPERSE project means that methods from 
both earth science and archaeology are employed during fieldwork and research. 
Landscape and tectonic studies require the use of geological maps, satellite imagery 
and topographical data together with field observations in order to identify and 
characterise the processes acting at various scales, from that of a single outcrop to 
that of the volcanic edifice or that of the mountain belt. 
Archaeological survey, in contrast, operates between the meso-landscape scale 
and that of the individual site. Areas for investigation were targeted for their 
archaeological potential based on factors such as favourable sedimentary conditions 
for the preservation of in situ archaeology, the presence of known archaeological 
sites in a given area, (e.g. the locations of sites recorded by the Comprehensive 
Archaeological Survey Program), and proximity to landscape features potentially 
attractive to hominin populations e.g. sources of water or raw material, such as 
lava flows.
Moving between these different scales of study and disciplines requires flexibility 
in the fieldwork itinerary. As the understanding of the landscape features, their 
history of development and their associated archaeological potential evolves 
through observations made in the field, so must the strategy and areas targeted for 
more detailed study evolve. The routes taken and areas visited during the fieldwork 
are outlined in Figure 2.2.1.

2.4 Summary Results and Discussion

2.4.1 Objective 1: Landscape Zone Characterisation

On the basis of geomorphological, geological and tectonic observations, one 
can distinguish between three large-scale landscape units: the coastal area that ex-

tends between the Red Sea coast and the escarpment, the escarpment itself and the 
Arabian platform (Figure 2.2).
2.4.1.1  Coastal Plain 

The overall morphology of the Tihamat coastal ‘plain’ of western Saudi Arabia 
is that of a gentle slope rising from sea level to the foot of the escarpment. The 

landscape of the coastal area varies considerably, however, as a function of the 
underlying tectonic and volcanic processes and their impact on the topography, 

lithology and processes of erosion and deposition. One such distinction is visible 
between the characteristics displayed in the area extending north and east of the 
town of Jizan and those apparent in the area of Al Birk. 

In the area extending east and northeast of the town of Jizan there are few major 
topographical features in the first 20–30 km inland from the coastline, apart from 
the salt dome of Jizan that rises to about 40 m (Figure 2.2.3). Several depressions 
that might be associated with karst processes were observed along the coast (Fig
ure 2.4, see WP212). This ‘Lower Coastal Area’ is covered by Quaternary fluvial, 
aeolian and marine deposits. Several wadis have incised through these deposits 
creating wide and shallow river beds that are today heavily cultivated (Figure 2.5). 
Outside of these wadi beds, the Lower Coastal Area is dominated by vast areas of 
sand dunes and sparse shrub vegetation (Figure 2.6). 

About 30 to 40 km from the coastline, the wider coastal plain is crosscut by 
a marked topographical and geological barrier that results from episodes of mag
matism and of tectonic deformation, defined here as the ‘Magmatic Belt’. The first 
stage of magmatic intrusion occurred during the Miocene. It was followed by the 
eruption of basalts during the Quaternary which built isolated volcanic edifices 
north east of Sabiya and nearby Keyr Ayash and more widespread volcanic fields 
near Abu Arish (Dabbagh et al. 1984) (Figure 2.7). The Magmatic Belt is aligned 
roughly parallel to that of the Red Sea Rift. This specific spatial distribution, as 
well as the timing of these events, strongly suggests that this magmatism has oc
curred in relation with the opening of the Red Sea. Xenoliths were observed in 
some of the Quaternary lavas, which suggest an interaction of the magmas with 
the mantle (Figure 2.8, WP147). Several field observations support the idea of a 
Quaternary or, at least Miocene, period of deformation of the area. It is clear that 
the Miocene and older layers have been deformed. The stratigraphy observed at 
outcrops along the incision made by a wadi across the Magmatic Belt also shows 
that the Quaternary lavas overlie alluvial sediments that lie above the current river 
level, potentially raised through uplift (Figure 2.9, WP 157). The magmatic and de
formation history in this area has been so far little studied; further work is required 
to understand under which regional tectonic and structural context the deformation 
takes place, by which melting mechanisms the magmas have been produced, why 
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lithology and processes of erosion and deposition. One such distinction is visible 
between the characteristics displayed in the area extending north and east of the 
town of Jizan and those apparent in the area of Al Birk. 
The ‘Lower Coastal Area’

In the area extending east and northeast of the town of Jizan there are few major 
topographical features in the first 20–30 km inland from the coastline, apart from 
the salt dome of Jizan that rises to about 40 m (Figure 2.2.3). Several depressions 
that might be associated with karst processes were observed along the coast (Fig-

ure 2.4, see WP212). This ‘Lower Coastal Area’ is covered by Quaternary fluvial, 
aeolian and marine deposits. Several wadis have incised through these deposits 
creating wide and shallow river beds that are today heavily cultivated (Figure 2.5). 
Outside of these wadi beds, the Lower Coastal Area is dominated by vast areas of 
sand dunes and sparse shrub vegetation (Figure 2.6). 
The ‘Magmatic Belt’ and the ‘Upper Coastal Area’

About 30 to 40 km from the coastline, the wider coastal plain is crosscut by  
a marked topographical and geological barrier that results from episodes of mag-

matism and of tectonic deformation, defined here as the ‘Magmatic Belt’. The first 
stage of magmatic intrusion occurred during the Miocene. It was followed by the 
eruption of basalts during the Quaternary which built isolated volcanic edifices 
north east of Sabiya and nearby Keyr Ayash and more widespread volcanic fields 
near Abu Arish (Dabbagh et al. 1984) (Figure 2.7). The Magmatic Belt is aligned 
roughly parallel to that of the Red Sea Rift. This specific spatial distribution, as 
well as the timing of these events, strongly suggests that this magmatism has oc-

curred in relation with the opening of the Red Sea. Xenoliths were observed in 
some of the Quaternary lavas, which suggest an interaction of the magmas with 
the mantle (Figure 2.8, WP147). Several field observations support the idea of a 
Quaternary or, at least Miocene, period of deformation of the area. It is clear that 
the Miocene and older layers have been deformed. The stratigraphy observed at 
outcrops along the incision made by a wadi across the Magmatic Belt also shows 
that the Quaternary lavas overlie alluvial sediments that lie above the current river 
level, potentially raised through uplift (Figure 2.9, WP 157). The magmatic and de-

formation history in this area has been so far little studied; further work is required 
to understand under which regional tectonic and structural context the deformation 
takes place, by which melting mechanisms the magmas have been produced, why 
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magmatism has occurred in two stages, and eventually how this deformation and 
the magmatic events have changed the landscape seen by humans in the last mil-
lion years.

This deforming ‘Magmatic Belt’ plays a distinct and key role in shaping the 
landscape of the coastal area. The morphology of the belt varies along the strike, 
creating a variety of landscapes at different scales. The southernmost part of the 
belt is dominated by deformed diabase, andesites, schists and granites. Deforma-

tion has created numerous elongated sedimentary basins in the middle of a quite 
complex topography (Figures 2.10 and 2.11), with isolated volcanic cones im-

mediately to the west of the main magmatic belt (Figure 2.12). In the area of Abu 
Arish, to the West of the Magmatic Belt, (Figure 2.13), the Quaternary lavas have 
covered the underlying topography. Enclosed sedimentary basins are found at the 
edges of the lava flows, or where rivers have incised (Figures 2.14–16). 

Generally speaking, the Magmatic Belt is an area of topographic complexity 
located between two vast sedimentary plains. Complex topography may be used 
by hominins for protection but also strategically while hunting, and an area of such 
topography may therefore be attractive to early hominin populations. The Mag-

matic Belt is also a boundary for stream catchment, with the present-day topogra-

phy utilised in the building of the modern Wadi Jizan dam. Similar damming and 
capture of water flowing from the escarpment to the coast may have also occurred 
through natural processes in the past, creating areas more attractive to animal and 
hominin populations. This attractiveness is enhanced by an abundant source of raw 
materials for tool manufacture in the lava flows. This complex topography also 
may trap and protect areas of sediment, potentially preserving archaeological and 
palaeoenvironmental archives in situ.

The Upper and Lower Coastal Areas, as well as the numerous enclosed sedi-
mentary basins within the Magmatic Belt itself, exhibit differences in lithology 
and soils. It is worth noting that different soils can have different nutrient potential 
for vegetation, and thus animal grazing. From field observations made during this 
reconnaissance, it could be suggested that the soils derived from granitic rocks 
were more successfully cultivated than the soils derived from the schists. The latter 
are also often associated with medium-scale roughness whereas the areas with gra-

nitic soils are usually smoother. Whether this is due to differences in lithologies or 
to different deformation, and therefore sedimentation and erosion histories has to 

be investigated further. Exploring the influence of such differences on the vegeta
tion and attractiveness to animal populations, and therefore hominin populations, 
will form an important part of future landscape characterisation in DISPERSE.

In the region of Al Birk, the landscape is also dominated by the Harrat Al Birk, 
a superposition of Quaternary lava fields and volcanic cones on deformed pre-
Permian schists, yet the proximity of these flows to the present-day coast results 
in distinct landscape characteristics. Again, present-day deformation and volcanic 
activity is probably related to the opening of the Red Sea, although further research 
into this relationship is required.

The Al Birk coastal area encompasses a wide variety of landscapes, from sandy 
beaches to coral terraces, volcanic cones or lava fields, mangroves, cultivated river 
beds or enclosed sedimentary basins as well as potential palaeolake sediments 
(WP304). Within the wider landscape there are various scales of topographic com
plexity and various lithologies and soils. 

Sea level change over the last 2Mya would have dramatically altered the land
scape as experienced by hominin populations, and is something which urgently 
requires further research as part of DISPERSE. Several levels of emerged coral 
terraces were observed along the coast (e.g., WP 287/288), which correspond to 
eustatic changes but which have also certainly been affected by tectonic and iso
static deformation..

The landscape of the region extending north east inland from Al Birk to the es
carpment is dominated by folded schists cross-cut by one main wadi which flows 
from the escarpment. In Muhayil, an isolated Quaternary volcanic cone lies in 
the middle of an enclosed sedimentary flat, located on one of the few N–S routes 
through the deformed schist, which elsewhere forms a barrier to movement.

The escarpment in itself is characterised by steep slopes and narrow valleys. It 
is hard to conceive a great potentiality for human settlement or dispersal across 
this landscape, apart from specific areas such as that of Wadi Lajab. This area of 
Nubian sandstone and its numerous springs provides a particularly well-watered 
area in the middle of otherwise largely inhospitable schist geology. Wadi Lajab, 
however, appears difficult to access from the coastal plain, and the valleys that are 
closer to the edge of the escarpment or the front folds are potentially better tar
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will form an important part of future landscape characterisation in DISPERSE.

In the region of Al Birk, the landscape is also dominated by the Harrat Al Birk, 
a superposition of Quaternary lava fields and volcanic cones on deformed pre-
Permian schists, yet the proximity of these flows to the present-day coast results 
in distinct landscape characteristics. Again, present-day deformation and volcanic 
activity is probably related to the opening of the Red Sea, although further research 
into this relationship is required.

The Al Birk coastal area encompasses a wide variety of landscapes, from sandy 
beaches to coral terraces, volcanic cones or lava fields, mangroves, cultivated river 
beds or enclosed sedimentary basins as well as potential palaeolake sediments 
(WP304). Within the wider landscape there are various scales of topographic com
plexity and various lithologies and soils. 

Sea level change over the last 2Mya would have dramatically altered the land
scape as experienced by hominin populations, and is something which urgently 
requires further research as part of DISPERSE. Several levels of emerged coral 
terraces were observed along the coast (e.g., WP 287/288), which correspond to 
eustatic changes but which have also certainly been affected by tectonic and iso
static deformation..

The landscape of the region extending north east inland from Al Birk to the es
carpment is dominated by folded schists cross-cut by one main wadi which flows 
from the escarpment. In Muhayil, an isolated Quaternary volcanic cone lies in 
the middle of an enclosed sedimentary flat, located on one of the few N–S routes 
through the deformed schist, which elsewhere forms a barrier to movement.

The escarpment in itself is characterised by steep slopes and narrow valleys. It 
is hard to conceive a great potentiality for human settlement or dispersal across 
this landscape, apart from specific areas such as that of Wadi Lajab. This area of 
Nubian sandstone and its numerous springs provides a particularly well-watered 
area in the middle of otherwise largely inhospitable schist geology. Wadi Lajab, 
however, appears difficult to access from the coastal plain, and the valleys that are 
closer to the edge of the escarpment or the front folds are potentially better tar
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be investigated further. Exploring the influence of such differences on the vegeta-

tion and attractiveness to animal populations, and therefore hominin populations, 
will form an important part of future landscape characterisation in DISPERSE.
The Harrat Al Birk

In the region of Al Birk, the landscape is also dominated by the Harrat Al Birk, 
a superposition of Quaternary lava fields and volcanic cones on deformed pre-
Permian schists, yet the proximity of these flows to the present-day coast results 
in distinct landscape characteristics. Again, present-day deformation and volcanic 
activity is probably related to the opening of the Red Sea, although further research 
into this relationship is required.

The Al Birk coastal area encompasses a wide variety of landscapes, from sandy 
beaches to coral terraces, volcanic cones or lava fields, mangroves, cultivated river 
beds or enclosed sedimentary basins as well as potential palaeolake sediments 
(WP304). Within the wider landscape there are various scales of topographic com-

plexity and various lithologies and soils. 
Sea level change over the last 2Mya would have dramatically altered the land-

scape as experienced by hominin populations, and is something which urgently 
requires further research as part of DISPERSE. Several levels of emerged coral 
terraces were observed along the coast (e.g., WP 287/288), which correspond to 
eustatic changes but which have also certainly been affected by tectonic and iso-

static deformation..
The landscape of the region extending north east inland from Al Birk to the es-

carpment is dominated by folded schists cross-cut by one main wadi which flows 
from the escarpment. In Muhayil, an isolated Quaternary volcanic cone lies in 
the middle of an enclosed sedimentary flat, located on one of the few N–S routes 
through the deformed schist, which elsewhere forms a barrier to movement.
2.4.1.2  The Escarpment

The escarpment in itself is characterised by steep slopes and narrow valleys. It 
is hard to conceive a great potentiality for human settlement or dispersal across 
this landscape, apart from specific areas such as that of Wadi Lajab. This area of 
Nubian sandstone and its numerous springs provides a particularly well-watered 
area in the middle of otherwise largely inhospitable schist geology. Wadi Lajab, 
however, appears difficult to access from the coastal plain, and the valleys that are 
closer to the edge of the escarpment or the front folds are potentially better tar-
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gets for archaeological investigation into the use of the landscape by early human 
populations. No detailed observations were made in the escarpment zone during 
this fieldwork.
2.4.1.3  The Arabian Platform

The Arabian platform is by definition a vast area, and exploration of the area 
around Khamis Mushayt was limited. Due to its higher elevation, the plateau re-

ceives more rainfall in comparison to the coastal plain, which is testified in the 
more abundant vegetation. The geology is dominated by old crystalline rocks such 
as pre-Permian granites, granodiorites, and Nubian sandstones. It was cursorily 
observed that the landscapes associated with these different lithologies exhibited 
different features, but more survey is needed before any firm conclusions can be 
made. One important observation which can be made is that from the edge of the 
escarpment, the topography slopes gently eastward which controls the drainage 
pattern. Folds on the path of the rivers have been heavily incised, suggesting that 
deformation may have taken place quite recently. These areas are also important 
because they are ideal places for water catchment and therefore may have been at-
tractive to hominin populations.

2.4.2 Objective 2: Archaeological Reconnaissance

Artefacts were observed at 20 waypoints during the course of this fieldwork as 
surface finds. All of these locations yielded potential tools with features consistent 
with Palaeolithic technology, although closer technological classification is not 
possible with the limited observations. Most sites also yielded later, potentially 
Neolithic lithic artefacts as well as pottery, demonstrating clearly the nature of 
surface scatters as palimpsests. No artefacts were found in stratified deposits.

Few interpretations of the patterning of archaeological sites in the landscape 
can be made at this very preliminary stage, given the limited nature of the ar-
chaeological data and landscape coverage. Yet there appears to be a low-density 
scatter of lithics from a range of periods across the landscape in a range of set-
tings. Sites were recorded on terraces overlooking wadis (e.g., WP163, WP167, 
WP220), associated with lava flows and volcanics both inland next to wadis (e.g., 
WP168/9, WP310) as well as near to the coast associated with coral terraces (e.g., 
WP287/288). A single find-spot was located close to a seasonal lake/potential sink-

hole near to the coast (WP212).

With such brief, broad-scale fieldwork, the find locations from this season are 
necessarily biased towards targeted areas of high artefact visibility, such as de
flated surfaces on wadi terraces and lava flows, rather than towards areas where ar
tefacts may be buried under sediments and only visible through time-intensive sur
vey of stratified sequences along wadis and quarries. Future fieldwork must seek 
to redress this bias to obtain a true understanding of the distribution of artefacts 
in the landscape. Direct observation of these landscape zones and their distinct 
sedimentary environments has allowed a basic understanding of the sedimentary 
taphonomy of these areas, and the potential impacts this will have on the location, 
visibility and potential preservation of sites, which will be key in planning more 
detailed survey and interpreting the results

A number of areas of exposed stratigraphy, primarily facilitated by bulldoz
ing or quarrying, have been observed throughout the fieldwork, and these may 
hold potential for palaeoenvironmental and local-scale landscape reconstruction, 
as well as potential for the future location of stratified archaeological sites. These 
sequences include a potential lacustrine sequence underlying terrestrial sediments 
at the eastern edge of the Al Birk lava fields, close to As Shugaig (WP304) and a 
series of profiles exposed through wadi floodplain sediments in an area to the east 
of Abu Arish (around WP157), one profile of which has been sampled for OSL 
dating. Observations of sediment sequences close to the coast consisting of cycles 
of marine sedimentation and coral development (WP292 and 299) as well as coral 
terraces overlying lava flows (WP287/288), and potentially further inland (WP275 
and 276) will provide key information for the dating and identification of palaeo
shorelines, and their relationship to the local landscape and artefact distributions.

The Magmatic Belt forms a major topographical feature which divides the 
coastal plain into two areas. The area of the Magmatic Belt and Upper Coastal 
Area, between As Shugayri in the north and Ahad Al Masariyah in the south was 
extensively explored during this fieldwork in order to understand the complex 
magmato-tectonic history of the region. The landscape of the Magmatic Belt is 

With such brief, broad-scale fieldwork, the find locations from this season are 
necessarily biased towards targeted areas of high artefact visibility, such as de
flated surfaces on wadi terraces and lava flows, rather than towards areas where ar
tefacts may be buried under sediments and only visible through time-intensive sur
vey of stratified sequences along wadis and quarries. Future fieldwork must seek 
to redress this bias to obtain a true understanding of the distribution of artefacts 
in the landscape. Direct observation of these landscape zones and their distinct 
sedimentary environments has allowed a basic understanding of the sedimentary 
taphonomy of these areas, and the potential impacts this will have on the location, 
visibility and potential preservation of sites, which will be key in planning more 
detailed survey and interpreting the results

A number of areas of exposed stratigraphy, primarily facilitated by bulldoz
ing or quarrying, have been observed throughout the fieldwork, and these may 
hold potential for palaeoenvironmental and local-scale landscape reconstruction, 
as well as potential for the future location of stratified archaeological sites. These 
sequences include a potential lacustrine sequence underlying terrestrial sediments 
at the eastern edge of the Al Birk lava fields, close to As Shugaig (WP304) and a 
series of profiles exposed through wadi floodplain sediments in an area to the east 
of Abu Arish (around WP157), one profile of which has been sampled for OSL 
dating. Observations of sediment sequences close to the coast consisting of cycles 
of marine sedimentation and coral development (WP292 and 299) as well as coral 
terraces overlying lava flows (WP287/288), and potentially further inland (WP275 
and 276) will provide key information for the dating and identification of palaeo
shorelines, and their relationship to the local landscape and artefact distributions.

The Magmatic Belt forms a major topographical feature which divides the 
coastal plain into two areas. The area of the Magmatic Belt and Upper Coastal 
Area, between As Shugayri in the north and Ahad Al Masariyah in the south was 
extensively explored during this fieldwork in order to understand the complex 
magmato-tectonic history of the region. The landscape of the Magmatic Belt is 
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With such brief, broad-scale fieldwork, the find locations from this season are 
necessarily biased towards targeted areas of high artefact visibility, such as de-

flated surfaces on wadi terraces and lava flows, rather than towards areas where ar-
tefacts may be buried under sediments and only visible through time-intensive sur-
vey of stratified sequences along wadis and quarries. Future fieldwork must seek 
to redress this bias to obtain a true understanding of the distribution of artefacts 
in the landscape. Direct observation of these landscape zones and their distinct 
sedimentary environments has allowed a basic understanding of the sedimentary 
taphonomy of these areas, and the potential impacts this will have on the location, 
visibility and potential preservation of sites, which will be key in planning more 
detailed survey and interpreting the results

2.4.3 Objective 3: Location of Areas for Palaeoenvironmental 

Reconstruction

A number of areas of exposed stratigraphy, primarily facilitated by bulldoz-

ing or quarrying, have been observed throughout the fieldwork, and these may 
hold potential for palaeoenvironmental and local-scale landscape reconstruction, 
as well as potential for the future location of stratified archaeological sites. These 
sequences include a potential lacustrine sequence underlying terrestrial sediments 
at the eastern edge of the Al Birk lava fields, close to As Shugaig (WP304) and a 
series of profiles exposed through wadi floodplain sediments in an area to the east 
of Abu Arish (around WP157), one profile of which has been sampled for OSL 
dating. Observations of sediment sequences close to the coast consisting of cycles 
of marine sedimentation and coral development (WP292 and 299) as well as coral 
terraces overlying lava flows (WP287/288), and potentially further inland (WP275 
and 276) will provide key information for the dating and identification of palaeo-

shorelines, and their relationship to the local landscape and artefact distributions.

2.5 Detailed Waypoint Descriptions by Area

2.5.1 The Magmatic Belt and Upper Coastal Areas

The Magmatic Belt forms a major topographical feature which divides the 
coastal plain into two areas. The area of the Magmatic Belt and Upper Coastal 
Area, between As Shugayri in the north and Ahad Al Masariyah in the south was 
extensively explored during this fieldwork in order to understand the complex 
magmato-tectonic history of the region. The landscape of the Magmatic Belt is 
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characterised by folded schists and deformed granites which enclosed a number of 
sedimentary basins, and is associated with a number of isolated volcanic cones to 
the west of the line, such as the Sabiya volcanoes (see Figure 2.3). The landscape 
in the Upper Coastal Area is characterised by broad sedimentary plains which are 
incised by numerous rivers, and, closer to the magmatic belt, enclosed areas of 
sediments surrounded by rough lava fields (see Figure 2.4).
WP147, 149, 151, 152 – Jebel Akwah Cinder Cones

The two cinder cones at Sabiya, referred to as Jebel Akwah, and their lava flows 
are marked topographic features in an otherwise flat landscape, occurring slightly 
west of the main magmatic belt. Whilst no finds were recorded from the CASP 
survey, lithics were observed by Dr Anthony Sinclair during previous visits to the 
area. During the current fieldwork, the southern side of the southern cinder cone 
was visited (Figure 2.17), as well as the wadi valley between the two volcanoes, 
although sandstorm conditions during the latter visit hampered observations. The 
area directly to the south and east of the southern cinder cone is undergoing exten-

sive development, including the building of an electricity plant, which will destroy 
any archaeology except that closest to the volcano slopes. As previously discussed, 
the presence of xenoliths gives important insights into magmatic processes sug-

gesting involvement of the mantle of the lithosphere or of the asthenosphere (Fig-

ure 2.8).
WP 147

GPS: 17°11’45.20”N, 42°44’54.92”E 

A single well-weathered basalt flake, probably Palaeolithic in age, was found 
on a sandy substrate c.100 m from break in slope at the base of volcano, close to a 
wadi cut (Figure 2.18). 
WP149

GPS: 17°11’22.67”N, 42°44’40.99”E

A single potential quartzite flake was observed stratified in colluvial deposits at 
the foot of the volcano exposed in a road cutting. It was associated with a smaller 
flake of quartzite, yet it is unclear as to whether these are anthropogenic.
WP151 & WP152

GPS: 17°11’14.14”N, 42°44’41.64”E

A large flake/potential handaxe (WP151) and other Palaeolithic flakes (WP152) 
were observed on deflated surfaces of an area at the base of lava flows from the 
volcano. The area was dissected by small wadis and gullies and is one of the few 
areas undisturbed by development to the south of the volcano.

A single well-weathered basalt flake/handaxe was observed in the lava fields to 
the east of Abu Arish, in the vicinity of CASP site 217-81. 

A number of profiles of up to 10 m of sedimentation, underlying lava flows, 
were recorded in the area of WP157. Whilst no artefacts were recovered, the pro
files show shifting environments in the wadi floodplain, and may preserve both ar
chaeological material and palaeoenvironmental information. A sample of sediment 
was removed from top of profile WP157 for OSL dating (see Figure 2.9). 

A lithic scatter was observed on the deflated surface of the wadi terrace (Figure 
2.19), c. 50 m from the wadi. Artefacts observed consist of four or five potentially 
Neolithic flakes on green-grey sedimentary rock, relatively fresh, spread over an 
area of 10 m. A scatter of very fresh knapping debris of greyish metamorphic mate
rial was also visible close to one or two sherds of ceramics.

On a terrace overlooking a wadi now flooded with the building of Wadi Bay
ish dam, extensive lithic scatters were observed on a deflated surface, with finds 
including Palaeolithic flakes and cores made on basalt and Neolithic chert flakes.

A large flake/potential handaxe (WP151) and other Palaeolithic flakes (WP152) 
were observed on deflated surfaces of an area at the base of lava flows from the 
volcano. The area was dissected by small wadis and gullies and is one of the few 
areas undisturbed by development to the south of the volcano.

A single well-weathered basalt flake/handaxe was observed in the lava fields to 
the east of Abu Arish, in the vicinity of CASP site 217-81. 

A number of profiles of up to 10 m of sedimentation, underlying lava flows, 
were recorded in the area of WP157. Whilst no artefacts were recovered, the pro
files show shifting environments in the wadi floodplain, and may preserve both ar
chaeological material and palaeoenvironmental information. A sample of sediment 
was removed from top of profile WP157 for OSL dating (see Figure 2.9). 

A lithic scatter was observed on the deflated surface of the wadi terrace (Figure 
2.19), c. 50 m from the wadi. Artefacts observed consist of four or five potentially 
Neolithic flakes on green-grey sedimentary rock, relatively fresh, spread over an 
area of 10 m. A scatter of very fresh knapping debris of greyish metamorphic mate
rial was also visible close to one or two sherds of ceramics.

On a terrace overlooking a wadi now flooded with the building of Wadi Bay
ish dam, extensive lithic scatters were observed on a deflated surface, with finds 
including Palaeolithic flakes and cores made on basalt and Neolithic chert flakes.
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GPS: 17°11’14.35”N, 42°44’40.42”E

A large flake/potential handaxe (WP151) and other Palaeolithic flakes (WP152) 
were observed on deflated surfaces of an area at the base of lava flows from the 
volcano. The area was dissected by small wadis and gullies and is one of the few 
areas undisturbed by development to the south of the volcano.
WP154 

GPS: 16°59’33.68”N, 42°54’25.31”E

A single well-weathered basalt flake/handaxe was observed in the lava fields to 
the east of Abu Arish, in the vicinity of CASP site 217-81. 
WP155, 157, 172, 173, 174, 175, 176

2x1 km area around WP157, GPS: 17° 1’21.43”N, 42°55’42.34”E

A number of profiles of up to 10 m of sedimentation, underlying lava flows, 
were recorded in the area of WP157. Whilst no artefacts were recovered, the pro-

files show shifting environments in the wadi floodplain, and may preserve both ar-
chaeological material and palaeoenvironmental information. A sample of sediment 
was removed from top of profile WP157 for OSL dating (see Figure 2.9). 
WP163/164

GPS: 16°59’33.68”N, 42°54’25.31”E

A lithic scatter was observed on the deflated surface of the wadi terrace (Figure 
2.19), c. 50 m from the wadi. Artefacts observed consist of four or five potentially 
Neolithic flakes on green-grey sedimentary rock, relatively fresh, spread over an 
area of 10 m. A scatter of very fresh knapping debris of greyish metamorphic mate-

rial was also visible close to one or two sherds of ceramics.
WP165

GPS: 17°39’ 6.94”N, 42°41’18.39”E

On a terrace overlooking a wadi now flooded with the building of Wadi Bay-

ish dam, extensive lithic scatters were observed on a deflated surface, with finds 
including Palaeolithic flakes and cores made on basalt and Neolithic chert flakes.
WP167 

GPS: 17° 9’49.39”N, 42°55’23.56”E
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A heavily-weathered endscraper (Figure 2.20) and basalt flake of possible Pal-
aeolithic age was found on the deflated surface of a wadi terrace, 500 m from the 
main channel. This scatter also yielded potential flakes on green chert and flakes 
made from pale sedimentary/metamorphic rock. These are probably of Neolithic 
age and perhaps more recent.
WP168 and 169

GPS: 17°9’21.85”N, 42°55’7.54”E and 17°9’19.98”N, 42°55’7.57”E

A low-density scatter of lithics was observed across the slopes at the northern 
end of a lava flow that extends down to the wadi edge. There are rare well-weath-

ered Palaeolithic basalt flakes, with some sharper, Neolithic flakes on greenish 
chert, as well as rare pottery sherds.
WP220

GPS: 16°52’30.87”N, 42°57’5.89”E

A scatter of multi-period artefacts was observed covering an area of sediment 
immediately to the southern edge of the volcanic cone, dissected by small wadis 
and gullies. These included well-weathered Palaeolithic basalt flakes and Neolithic 
flakes on chert and quartz, as well as decorated pottery rim and body sherds.
2.5.2 Lower Coastal Area

The Lower Coastal Area was not extensively surveyed during the reconnais-

sance, given its extensive disturbance by modern development and agriculture, as 
well as the relatively low potential for archaeological visibility given the massive 
quantities of Quaternary sedimentation (including sand dunes and cultivated wadi 
sediments, see Figures 2.5 and 2.6), as well as lack of major topographic features. 
The only noticeable topographic features are the salt dome of Jizan and several 
kilometre-wide depressions as observed from Google Earth, and in the field. The 
latter might be sinkholes created by karst processes of dissolution of the underly-

ing carbonate layers (Figure 2.21, see also Figure 2.4).
WP212

GPS: 16°49’45.37”N, 42°39’27.23”E

A single well-weathered, flake of potentially Palaeolithic age was found near 
the edge of the dry lake/sinkhole, as well as a scatter of sharper, more recent flakes 
in the dunes closer to the road.

The landscape around Al Birk is dominated by the Harrat Al Birk’s multiple lava 
flows which appear to contain an almost continuous low-density scatter of heavily-
weathered Palaeolithic artefacts on the local basalt, as observed by the CASP (Za
rins et al. 1981). Given the low resolution of the CASP maps it was not possible to 
locate the exact sites identified in that Survey. Instead, the edges of the lava flows 
were examined at a number of points along the coast and inland where they could 
be linked to other geomorphological features such as coral terraces, which inform 
as to long-term and short-term landscape and palaeoenvironmental development, 
and which may preserve in situ stratigraphy and archaeological sites.

A number of artefacts were observed overlying and surrounding an outctop of 
wadi calcrete in a wadi adjacent to a lava flow at around 40 m asl, 3 km from the 
current shoreline (Figure 2.22). These consisted of Palaeolithic basalt flakes and 
cores, as well as a granite hammerstone. The calcrete was sampled for further 
analysis and dating potential.

A coral terrace on a small promontory south of Al Birk was investigated as a po
tential location for the CASP site of 216-208. Whilst this could not be confirmed, 
the setting does share some geomorphological features with the site, although Bai
ley et al. (2007) place the location of 216-208 further south along the coast. This 
is probably a result of the relative frequency of artefacts along the shoreline and a 
consistent coral terrace height within the area, as identified by previous surveys.

At WP287/288, a coral terrace is present about 1–2m above the sabkha sedi
ments (Figure 2.23), and about 50 m from the current shoreline, marked by man
grove vegetation. This terrace overlies a lava flow (e.g. Bailey et al. 2007, con
tra Zarins et al. 1981), the contact between which can clearly be seen at WP289, 
around 300 m away, where the terrace is cut by a small wadi. 

The landscape around Al Birk is dominated by the Harrat Al Birk’s multiple lava 
flows which appear to contain an almost continuous low-density scatter of heavily-
weathered Palaeolithic artefacts on the local basalt, as observed by the CASP (Za
rins et al. 1981). Given the low resolution of the CASP maps it was not possible to 
locate the exact sites identified in that Survey. Instead, the edges of the lava flows 
were examined at a number of points along the coast and inland where they could 
be linked to other geomorphological features such as coral terraces, which inform 
as to long-term and short-term landscape and palaeoenvironmental development, 
and which may preserve in situ stratigraphy and archaeological sites.

A number of artefacts were observed overlying and surrounding an outctop of 
wadi calcrete in a wadi adjacent to a lava flow at around 40 m asl, 3 km from the 
current shoreline (Figure 2.22). These consisted of Palaeolithic basalt flakes and 
cores, as well as a granite hammerstone. The calcrete was sampled for further 
analysis and dating potential.

A coral terrace on a small promontory south of Al Birk was investigated as a po
tential location for the CASP site of 216-208. Whilst this could not be confirmed, 
the setting does share some geomorphological features with the site, although Bai
ley et al. (2007) place the location of 216-208 further south along the coast. This 
is probably a result of the relative frequency of artefacts along the shoreline and a 
consistent coral terrace height within the area, as identified by previous surveys.

At WP287/288, a coral terrace is present about 1–2m above the sabkha sedi
ments (Figure 2.23), and about 50 m from the current shoreline, marked by man
grove vegetation. This terrace overlies a lava flow (e.g. Bailey et al. 2007, con
tra Zarins et al. 1981), the contact between which can clearly be seen at WP289, 
around 300 m away, where the terrace is cut by a small wadi. 
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2.5.2.1 Al Birk Area

The landscape around Al Birk is dominated by the Harrat Al Birk’s multiple lava 
flows which appear to contain an almost continuous low-density scatter of heavily-
weathered Palaeolithic artefacts on the local basalt, as observed by the CASP (Za-

rins et al. 1981). Given the low resolution of the CASP maps it was not possible to 
locate the exact sites identified in that Survey. Instead, the edges of the lava flows 
were examined at a number of points along the coast and inland where they could 
be linked to other geomorphological features such as coral terraces, which inform 
as to long-term and short-term landscape and palaeoenvironmental development, 
and which may preserve in situ stratigraphy and archaeological sites.
WP275 and 276

GPS: 18°28’38.90”N, 41°29’27.23”E

A number of artefacts were observed overlying and surrounding an outctop of 
wadi calcrete in a wadi adjacent to a lava flow at around 40 m asl, 3 km from the 
current shoreline (Figure 2.22). These consisted of Palaeolithic basalt flakes and 
cores, as well as a granite hammerstone. The calcrete was sampled for further 
analysis and dating potential.
WP287/288

GPS 287: 18°10’20.85”N, 41°33’55.82”E

GPS 288: 18°10’22.18”N, 41°33’52.51”E

A coral terrace on a small promontory south of Al Birk was investigated as a po-

tential location for the CASP site of 216-208. Whilst this could not be confirmed, 
the setting does share some geomorphological features with the site, although Bai-
ley et al. (2007) place the location of 216-208 further south along the coast. This 
is probably a result of the relative frequency of artefacts along the shoreline and a 
consistent coral terrace height within the area, as identified by previous surveys.

At WP287/288, a coral terrace is present about 1–2m above the sabkha sedi-
ments (Figure 2.23), and about 50 m from the current shoreline, marked by man-

grove vegetation. This terrace overlies a lava flow (e.g. Bailey et al. 2007, con-

tra Zarins et al. 1981), the contact between which can clearly be seen at WP289, 
around 300 m away, where the terrace is cut by a small wadi. 
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On top of the coral terrace there was a medium density scatter of basalt flakes, 
showing heavy or moderate weathering. On the slopes of the lava flow above the 
coral terrace, there was a low-density occurrence of heavily-weathered Palaeo-

lithic basalt flakes, usually visible in small sediment basins trapped between the 
boulders, including one which may be a point (and may have once had a tang, al-
though this is uncertain given its heavy weathering. This distinction in weathering 
between the two areas (the lava flow and the terrace) may represent a difference in 
age (as suggested between Acheulean and MSA, Zarins et al. 1981), but this can-

not be confirmed without more comprehensive survey and technological analysis.
WP292

GPS: 18° 4’12.57”N, 41°37’22.16”E

A c. 5 m section of sediments at the base of a lava flow c. 500m from the present 
coastline has been exposed through quarrying (Figure 2.24). The profile appears to 
be capped by coral, which forms the top 1m of the sediments, below which there 
are 2 m of apparently marine sand sediments, another 1m band of coral, and further 
marine deposits to the base. The top layer of coral extends across the landscape 
for around 400 m, with outcrops visible to the West and East of the main section. 
Set back from the marine sediments by around 50m, directly under the lava flow, 
a profile exposed by further quarrying shows the contact between the lava and 
underlying aeolianite. It is unclear how this section relates to the coral/marine sedi-
ments exposed in the quarry.
A small number of Palaeolithic weathered flakes and cores of basalt were observed 
on top of the coral terrace, including a large potential handaxe, along with a 
potential Neolithic core on greenish chert.
WP299

GPS: 17°50’17.88”N, 41°49’29.67”E

A sediment profile is exposed in a quarry cut below a lava flow, and capped 
by 50–75 cm of coral (Figure 2.25). The stratigraphic relationship between the 
lava flow and coral is unclear from the observations made. On the boulders of 
basalt which make up the lava flow, four or five circular structures were observed, 
6–7 m in diameter and potentially Neolithic or later. These were constructed out 
of basalt boulders, and were associated with pottery sherds. Isolated Palaeolithic 
basalt flakes were scattered on the lava flow and also on the coral terrace, although 

these may have been reworked due to the presence of a track. 

Attempts to locate the CASP site 216-211 in a ‘volcanic plug’ were hampered 
by the subsequent bulldozing of large areas of sediments in the area at the foot of 
the volcano. Yet, the removal of large amounts of sediments by such bulldozing 
has exposed large profiles of aeolianite, potentially preserving an entire landscape 
beneath the lava flow, which could be dated, and investigated for archaeological 
and palaeoenvironmental reconstruction.

This location was a site visited by Geoff Bailey in 2004, and marked as equiva
lent to the CASP site 216-216. A small wadi cuts the eastern edge of the lava flow, 
which itself marks the easternmost edge of the area of lava flows in the region. One 
or two potential Palaeolithic basalt flakes were observed on the edges of the lava 
flows, with many fragments of quartzite scattered across the surface and foot of the 
flows, some showing potential flaking.

WP304 is a disused quarry adjacent to the highway, approx.130 m x80 m across, 
and 12 m deep. The top 0.5 m is characterised by alluvial sediments. These are 
highly variable and in places extend to 1.5 m, being composed of sediments rang
ing from fine layers of silt to sorted gravels. There is considerable carbonate con
cretion of these layers forming a calcrete. Below this, up to 7 m of heavily silty 
sediment is dominated by rhyzolith formation and concentrations of carbonate 
concretion. 

Underlying this sequence there are 2 m of exposed potential lacustrine sedi
ments, with the final 2  m of sediments down to the base of the quarry obscured by 
collapsed sediments (Figure 2.26). The lacustrine sediments appear to potentially 
show cyclical shifts between deep-water sediments and periods of shallower water 
and formation of carbonate (possibly also salt) pan formation. There are also in
termediate phases that appear to show rich organic deposition. Carbonate nodules 

these may have been reworked due to the presence of a track. 

Attempts to locate the CASP site 216-211 in a ‘volcanic plug’ were hampered 
by the subsequent bulldozing of large areas of sediments in the area at the foot of 
the volcano. Yet, the removal of large amounts of sediments by such bulldozing 
has exposed large profiles of aeolianite, potentially preserving an entire landscape 
beneath the lava flow, which could be dated, and investigated for archaeological 
and palaeoenvironmental reconstruction.

This location was a site visited by Geoff Bailey in 2004, and marked as equiva
lent to the CASP site 216-216. A small wadi cuts the eastern edge of the lava flow, 
which itself marks the easternmost edge of the area of lava flows in the region. One 
or two potential Palaeolithic basalt flakes were observed on the edges of the lava 
flows, with many fragments of quartzite scattered across the surface and foot of the 
flows, some showing potential flaking.

WP304 is a disused quarry adjacent to the highway, approx.130 m x80 m across, 
and 12 m deep. The top 0.5 m is characterised by alluvial sediments. These are 
highly variable and in places extend to 1.5 m, being composed of sediments rang
ing from fine layers of silt to sorted gravels. There is considerable carbonate con
cretion of these layers forming a calcrete. Below this, up to 7 m of heavily silty 
sediment is dominated by rhyzolith formation and concentrations of carbonate 
concretion. 

Underlying this sequence there are 2 m of exposed potential lacustrine sedi
ments, with the final 2  m of sediments down to the base of the quarry obscured by 
collapsed sediments (Figure 2.26). The lacustrine sediments appear to potentially 
show cyclical shifts between deep-water sediments and periods of shallower water 
and formation of carbonate (possibly also salt) pan formation. There are also in
termediate phases that appear to show rich organic deposition. Carbonate nodules 
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these may have been reworked due to the presence of a track. 
WP302

GPS: 17°49’17.44”N, 41°55’47.53”E

Attempts to locate the CASP site 216-211 in a ‘volcanic plug’ were hampered 
by the subsequent bulldozing of large areas of sediments in the area at the foot of 
the volcano. Yet, the removal of large amounts of sediments by such bulldozing 
has exposed large profiles of aeolianite, potentially preserving an entire landscape 
beneath the lava flow, which could be dated, and investigated for archaeological 
and palaeoenvironmental reconstruction.
WP303

GPS: 17°53’44.44”N, 41°57’22.53”E

This location was a site visited by Geoff Bailey in 2004, and marked as equiva-

lent to the CASP site 216-216. A small wadi cuts the eastern edge of the lava flow, 
which itself marks the easternmost edge of the area of lava flows in the region. One 
or two potential Palaeolithic basalt flakes were observed on the edges of the lava 
flows, with many fragments of quartzite scattered across the surface and foot of the 
flows, some showing potential flaking.
WP 304

GPS: 17°50’24.16”N, 41°57’9.60”E

WP304 is a disused quarry adjacent to the highway, approx.130 m x80 m across, 
and 12 m deep. The top 0.5 m is characterised by alluvial sediments. These are 
highly variable and in places extend to 1.5 m, being composed of sediments rang-

ing from fine layers of silt to sorted gravels. There is considerable carbonate con-

cretion of these layers forming a calcrete. Below this, up to 7 m of heavily silty 
sediment is dominated by rhyzolith formation and concentrations of carbonate 
concretion. 

Underlying this sequence there are 2 m of exposed potential lacustrine sedi-
ments, with the final 2  m of sediments down to the base of the quarry obscured by 
collapsed sediments (Figure 2.26). The lacustrine sediments appear to potentially 
show cyclical shifts between deep-water sediments and periods of shallower water 
and formation of carbonate (possibly also salt) pan formation. There are also in-

termediate phases that appear to show rich organic deposition. Carbonate nodules 
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are present in some layers. Samples were taken from one carbonate layer and one 
organic layer close to the top of the lacustrine sequence for further analysis and 
dating (Figure 2.27). 

In the centre of the quarry there is a lava outcrop at the same depth as the la-

custrine sediment exposure (rising up 4m from the base of the quarry). Although 
obscured by section collapse and quarry morphology, it is suggested on the current 
observations that the lacustrine sediments may have met the lava outcrop forming 
a shoreline for the lake.

This location is considered a high priority for future work given the potential 
for environmental reconstruction. The presence of a palaeoshoreline is another 
key target, as these zones are known to be areas of high potential for archaeology. 
Future work is likely to involve excavation in the quarry to further expose and 
record the visible sediments, as well as a concerted effort to expose undisturbed 
shore deposits in the hope that archaeological sites can be identified. It would also 
be desirable to undertake a program of coring in order to determine the extent and 
maximum depth of the waterlain deposits. This might also highlight areas of high 
archaeological potential for future investigation.

2.5.3 Arabian Platform Area

The area of the Arabian Platform around Khamis Mushayt and Abha was only 
briefly visited, and aside from the general observation that there are distinct geolo-

gies associated with distinct landscapes and sedimentary settings, few conclusions 
can be drawn as to its nature and formation. The locations which were visited, 
however, showed good potential for the preservation of many more archaeological 
sites than were recorded in the CASP, as well as a number of interesting features 
related to the volcanic, geological and tectonic history of the area. Areas targeted 
focussed on topographic features such as granite outcrops and wadi valleys. 
WP306

GPS: 18°10’20.12”N, 42°45’46.27”E

A granite outcrop was visited to locate the CASP site 217-218. This area is now 
under military control and inaccessible. However, brief survey of a small area 
close to the perimeter fence yielded a number of potential flakes and one potential 
small biface on granite and quartz, on exposed bedrock with very little sediment 
cover

An area of sandstone extends along the edge of the escarpment, near to Al 
Bathah. Although the area visited had been heavily disturbed in its use as a tourist 
destination, a single, weathered Palaeolithic flake was observed close to the view
point over the escarpment providing a tentative indication of past occupation. The 
topography of the area, especially where wadis have cut through sandstone (Figure 
2.28), holds good potential for the presence of rockshelters containing sediments 
and archaeological material.

On the eastern slopes of the western edge of a valley that cuts through a granite 
outcrop, there is a smaller sub-valley between the main sloping valley walls and a 
linear outcrop of granite (Figure 2.29). This outcrop has been extended artificially 
to dam the small tributary that flows from the slopes into the main wadi, forming a 
pool. Multi-period finds were observed, with a high-density of Palaeolithic flakes 
and tools (and lower density Neolithic finds) spread across the slopes of the val
ley sides for at least 300 m. These slopes are covered by boulders and cobbles of 
igneous rock of unknown character. This site may represent a potential Palaeolithic 
factory, with lithics ranging from large flakes to potential handaxe roughouts.
On the surface, comprising boulders of igneous rock, at the base of the small 
sub-valley, and on the footslopes of the granite outcrop, there are a number of 
round enclosures constructed out of boulders. These structures are 5–6m across, 
and contained knapping debris and artefacts made from schist, greenish chert and 
quartz. These structures are visible on Google Earth and clusters of them continue 
along the granite outcrops that run along the eastern edge of the main valley. A 
low density scatter of lithics is present on the top of the granite outcrop which 
overlooks the main wadi, with a single undiagnostic flake made from granite, as 
well as smaller, potentially Neolithic flakes on greenish chert and schist. Upstream, 
close to the entrance of main wadi into the valley, potential lake-basin deposits 
were observed from the road.

An area of sandstone extends along the edge of the escarpment, near to Al 
Bathah. Although the area visited had been heavily disturbed in its use as a tourist 
destination, a single, weathered Palaeolithic flake was observed close to the view
point over the escarpment providing a tentative indication of past occupation. The 
topography of the area, especially where wadis have cut through sandstone (Figure 
2.28), holds good potential for the presence of rockshelters containing sediments 
and archaeological material.

On the eastern slopes of the western edge of a valley that cuts through a granite 
outcrop, there is a smaller sub-valley between the main sloping valley walls and a 
linear outcrop of granite (Figure 2.29). This outcrop has been extended artificially 
to dam the small tributary that flows from the slopes into the main wadi, forming a 
pool. Multi-period finds were observed, with a high-density of Palaeolithic flakes 
and tools (and lower density Neolithic finds) spread across the slopes of the val
ley sides for at least 300 m. These slopes are covered by boulders and cobbles of 
igneous rock of unknown character. This site may represent a potential Palaeolithic 
factory, with lithics ranging from large flakes to potential handaxe roughouts.
On the surface, comprising boulders of igneous rock, at the base of the small 
sub-valley, and on the footslopes of the granite outcrop, there are a number of 
round enclosures constructed out of boulders. These structures are 5–6m across, 
and contained knapping debris and artefacts made from schist, greenish chert and 
quartz. These structures are visible on Google Earth and clusters of them continue 
along the granite outcrops that run along the eastern edge of the main valley. A 
low density scatter of lithics is present on the top of the granite outcrop which 
overlooks the main wadi, with a single undiagnostic flake made from granite, as 
well as smaller, potentially Neolithic flakes on greenish chert and schist. Upstream, 
close to the entrance of main wadi into the valley, potential lake-basin deposits 
were observed from the road.
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WP309

GPS: 18°1’24.27”N, 42°52’32.44”E

An area of sandstone extends along the edge of the escarpment, near to Al 
Bathah. Although the area visited had been heavily disturbed in its use as a tourist 
destination, a single, weathered Palaeolithic flake was observed close to the view-

point over the escarpment providing a tentative indication of past occupation. The 
topography of the area, especially where wadis have cut through sandstone (Figure 
2.28), holds good potential for the presence of rockshelters containing sediments 
and archaeological material.
WP310 

GPS: 18°29’49.42”N, 42°54’59.65”E 

On the eastern slopes of the western edge of a valley that cuts through a granite 
outcrop, there is a smaller sub-valley between the main sloping valley walls and a 
linear outcrop of granite (Figure 2.29). This outcrop has been extended artificially 
to dam the small tributary that flows from the slopes into the main wadi, forming a 
pool. Multi-period finds were observed, with a high-density of Palaeolithic flakes 
and tools (and lower density Neolithic finds) spread across the slopes of the val-
ley sides for at least 300 m. These slopes are covered by boulders and cobbles of 
igneous rock of unknown character. This site may represent a potential Palaeolithic 
factory, with lithics ranging from large flakes to potential handaxe roughouts.
On the surface, comprising boulders of igneous rock, at the base of the small 
sub-valley, and on the footslopes of the granite outcrop, there are a number of 
round enclosures constructed out of boulders. These structures are 5–6m across, 
and contained knapping debris and artefacts made from schist, greenish chert and 
quartz. These structures are visible on Google Earth and clusters of them continue 
along the granite outcrops that run along the eastern edge of the main valley. A 
low density scatter of lithics is present on the top of the granite outcrop which 
overlooks the main wadi, with a single undiagnostic flake made from granite, as 
well as smaller, potentially Neolithic flakes on greenish chert and schist. Upstream, 
close to the entrance of main wadi into the valley, potential lake-basin deposits 
were observed from the road.
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2.6 Fieldwork on the Farasan Islands

As part of this fieldwork season three days were spent on the Farasan Islands. 
Continuation of the investigation into prehistoric Holocene coastal resource ex-

ploitation was one of the key aims of this passage of work. 

2.6.1 Collagen Preservation and Amino Acid Racemization Dating

Amino Acid Racemization (AAR) is a dating technique that measures changes 
in shell structure that are dependent on the passage of time and the temperature 
of the burial environment. In order to calibrate the method, the temperature of the 
burial environment needs to be measured. For this purpose, temperature loggers 
were buried into a shell mound (GPS: 16°40’16.05”N, 41° 58’48.11”E, Figure 
2.30). These will record temperature every 30 minutes over a year. In this case 
the temperature will allow the preservation of collagen to be predicted. Collagen 
degrades over time, being influenced by temperature – where higher temperature 
results in faster degradation. By determining the temperature within a site it will 
be possible to predict collagen preservation, for example in bones, or amino-acids 
in shells. Radiocarbon dating measures the carbon content of shells or other ma-

terials, and is stored in the collagen. If the collagen has degraded, then using this 
technique becomes harder. Likewise DNA analysis relies on the preservation of 
DNA in collagen. In addition temperature measurements will help to predict the 
degradation (racemization) of amino-acids, which will help increase the accuracy 
of AAR dating. This will be an important experiment for predicting collagen sur-
vival in archaeological sites in this kind of environment.

2.7 Conclusion

This reconnaissance fieldwork has allowed us to understand and begin to char-
acterise several landscape units on the basis of geomorphological, tectonic and 
lithological observations, as well as the timescales at which the underlying tecton-

ic and volcanic processes may have acted on the landscape. We have also located a 
number of sites with significant archaeological and palaeoenvironmental potential. 
Overall, our preliminary observations outline the substantial potential for the de-

velopment of future research foci and directions in southwest Saudi Arabia, which 
can contribute both to the wider understanding of the archaeology of the Arabian 
Peninsula, as well as contributing to the DISPERSE project’s aim to investigate the 
impact of dynamic landscapes on early human evolution and dispersal.
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Figure 2.1. Map showing the itinerary followed by the DISPERSE team during the May-
June 2012 reconnaissance field trip and key cities and towns. 
Figure 2.1. Map showing the itinerary followed by the DISPERSE team during the May-
June 2012 reconnaissance field trip and key cities and towns. 
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Figures

Figure 2.1. Map showing the itinerary followed by the DISPERSE team during the May-
June 2012 reconnaissance field trip and key cities and towns. 
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Figure 2.2. Map showing broad-scale landscape zones characterised by DISPERSE 
during the May-June 2012 fieldwork.

Figure 2.3. False colour image of the Lower Coastal Area. Yellow numbers refer to 
Waypoints. The dark purple area running from NW to SE with a concentration of Waypoint 
numbers is the main section of the Magmatic Belt. The light yellow area to the south is 
a large area of sand dunes. Wadis dissecting the Lower Coastal Area are identifiable as 
blue-green strips. The scale in the bottom left is 13.1 km. Data from LandSat ETM and 
ASTER GDEMv2. ASTER GDEM is a product of METI and NASA.

Figure 2.4. Google Earth image showing depressions about one kilometre wide representing 
potential sinkholes located several kilometres inland from the modern coastline. The scale 
in the bottom left is 800 m.

Figure 2.3. False colour image of the Lower Coastal Area. Yellow numbers refer to 
Waypoints. The dark purple area running from NW to SE with a concentration of Waypoint 
numbers is the main section of the Magmatic Belt. The light yellow area to the south is 
a large area of sand dunes. Wadis dissecting the Lower Coastal Area are identifiable as 
blue-green strips. The scale in the bottom left is 13.1 km. Data from LandSat ETM and 
ASTER GDEMv2. ASTER GDEM is a product of METI and NASA.

Figure 2.4. Google Earth image showing depressions about one kilometre wide representing 
potential sinkholes located several kilometres inland from the modern coastline. The scale 
in the bottom left is 800 m.
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Figure 2.3. False colour image of the Lower Coastal Area. Yellow numbers refer to 
Waypoints. The dark purple area running from NW to SE with a concentration of Waypoint 
numbers is the main section of the Magmatic Belt. The light yellow area to the south is 
a large area of sand dunes. Wadis dissecting the Lower Coastal Area are identifiable as 
blue-green strips. The scale in the bottom left is 13.1 km. Data from LandSat ETM and 
ASTER GDEMv2. ASTER GDEM is a product of METI and NASA.

Figure 2.4. Google Earth image showing depressions about one kilometre wide representing 
potential sinkholes located several kilometres inland from the modern coastline. The scale 
in the bottom left is 800 m.
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Figure 2.5. Cultivated river bed in the Lower Coastal Plain.

Figure 2.6. View of sand dunes in the Lower Coastal Plain.

Figure 2.7. False colour image of the Magmatic Belt. Yellow numbers refer to Waypoints. 
The isolated patches of orange to the left of the image are volcanoes. The scale in the 
bottom left is 3.5 km. Data from LandSat ETM and ASTER GDEMv2. ASTER GDEM is 
a product of METI and NASA.

Figure 2.8. Xenoliths observed in the basalts of Jebel Akhwah, apparently containing 
olivine and pyroxene minerals suggesting a mantle origin.

Figure 2.9. Exposed wadi sediments overlain by lava flow at WP157. A sample for OSL 
dating was taken from a section to the left of photo, laterally correlated with the upper 
layer as indicated.

Figure 2.8. Xenoliths observed in the basalts of Jebel Akhwah, apparently containing 
olivine and pyroxene minerals suggesting a mantle origin.

Figure 2.9. Exposed wadi sediments overlain by lava flow at WP157. A sample for OSL 
dating was taken from a section to the left of photo, laterally correlated with the upper 
layer as indicated.
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Figure 2.8. Xenoliths observed in the basalts of Jebel Akhwah, apparently containing 
olivine and pyroxene minerals suggesting a mantle origin.

Figure 2.9. Exposed wadi sediments overlain by lava flow at WP157. A sample for OSL 
dating was taken from a section to the left of photo, laterally correlated with the upper 
layer as indicated.
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Figure 2.10. An enclosed sedimentary basin with folded schists in the distance, illustrating 
one of the distinctive landscape types in the southernmost part of the Magmatic Belt.

Figure 2.11. Another enclosed sedimentary basin in the southernmost part of the Magmatic 
Belt with deformed granites in the distance.

Figure 2.12. Another type of landscape feature in the southern Magmatic Belt comprising 
an isolated volcanic cone with an eroded basaltic lava field in the foreground.

Figure 2.13. False colour image showing a closer view of the landscape around Abu Arish 
along the southern edge of the Upper Coastal Plain. Yellow numbers refer to Waypoints. 
The isolated patches of orange to the left of the image are Quaternary volcanoes. 
Conventions are as in Figures 2.3 and 2.7. The black area near the centre of the image is 
the lake formed by the modern Wadi Jizan dam. The scale in the bottom left is 3.5 km. 
Data from LandSat ETM and ASTER GDEMv2. ASTER GDEM is a product of METI 
and NASA.

Figure 2.14. WP160. View of typical landscape features along the southern edge of the 
Upper Coastal Plain, showing a flat sedimentary plain and stream catchment near the 
Wadi Jizan dam.

Figure 2.13. False colour image showing a closer view of the landscape around Abu Arish 
along the southern edge of the Upper Coastal Plain. Yellow numbers refer to Waypoints. 
The isolated patches of orange to the left of the image are Quaternary volcanoes. 
Conventions are as in Figures 2.3 and 2.7. The black area near the centre of the image is 
the lake formed by the modern Wadi Jizan dam. The scale in the bottom left is 3.5 km. 
Data from LandSat ETM and ASTER GDEMv2. ASTER GDEM is a product of METI 
and NASA.

Figure 2.14. WP160. View of typical landscape features along the southern edge of the 
Upper Coastal Plain, showing a flat sedimentary plain and stream catchment near the 
Wadi Jizan dam.
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Figure 2.13. False colour image showing a closer view of the landscape around Abu Arish 
along the southern edge of the Upper Coastal Plain. Yellow numbers refer to Waypoints. 
The isolated patches of orange to the left of the image are Quaternary volcanoes. 
Conventions are as in Figures 2.3 and 2.7. The black area near the centre of the image is 
the lake formed by the modern Wadi Jizan dam. The scale in the bottom left is 3.5 km. 
Data from LandSat ETM and ASTER GDEMv2. ASTER GDEM is a product of METI 
and NASA.

Figure 2.14. WP160. View of typical landscape features along the southern edge of the 
Upper Coastal Plain, showing a flat sedimentary plain and stream catchment near the 
Wadi Jizan dam.
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Figure 2.15. WP258. Another typical landscape feature along the southern edge of the 
Upper Coastal Plain, in this case showing a sedimentary basin enclosed by lava fields. 
The lava fields have created a natural trap for sediment and water that supports green 
vegetation in an otherwise dry landscape.

Figure 2.16. WP154. Lava field along the southern edge of the Upper Coastal Plain, 
showing the rough boulder-strewn nature of the surface topography.

Figure 2.17. WP147. South-eastern side of the southernmost Jebel Akhwah cinder cone.

Figure 2.18. Well-weathered flake from WP147 found at the foot of the southernmost 
Jebel Akhwah cinder cone.

Figure 2.17. WP147. South-eastern side of the southernmost Jebel Akhwah cinder cone.

Figure 2.18. Well-weathered flake from WP147 found at the foot of the southernmost 
Jebel Akhwah cinder cone.
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Figure 2.17. WP147. South-eastern side of the southernmost Jebel Akhwah cinder cone.

Figure 2.18. Well-weathered flake from WP147 found at the foot of the southernmost 
Jebel Akhwah cinder cone.
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gure 2.19. Scatter of raw material and multi-period lithics on deflated surface of wadi 
terrace at WP163/164.

Figure 2.20. Weathered 
potential endscraper from 
WP167.

Figure 2.21. WP212. The person is standing on the edge of a possible sinkhole. See also 
Figure 2.4 for a Google Earth aerial view of this feature.

Figure 2.22. Outcrop of coral/wadi 
calcrete at WP 275 at 40 m above 
sea level and 3 km from coast.

Figure 2.21. WP212. The person is standing on the edge of a possible sinkhole. See also 
Figure 2.4 for a Google Earth aerial view of this feature.

Figure 2.22. Outcrop of coral/wadi 
calcrete at WP 275 at 40 m above 
sea level and 3 km from coast.
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Figure 2.21. WP212. The person is standing on the edge of a possible sinkhole. See also 
Figure 2.4 for a Google Earth aerial view of this feature.

Figure 2.22. Outcrop of coral/wadi 
calcrete at WP 275 at 40 m above 
sea level and 3 km from coast.
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Figure 2.23. Scatter of worked basalt flakes on the surface of a fossilised coral terrace at 
WP 287/288 near Al Birk. The coral overlies a volcanic lava flow, visible in the distance.

Figure 2.24. Exposure of marine sediments at WP 292. Note lava flow in background 
and to the right of the image. Stone artefacts were recovered from the surface of the 
terrace where the two figures are standing.

Figure 2.25. Lava flow and exposure of sediments at WP299. Circular stone structures are 
present on the lava flow next to the figure. in a white shirt. The top of the exposed section 
is composed of coral.

Figure 2.26. WP304. View looking East into the quarry, showing the extent of the deposits 
exposed. A lava outcrop is just visible on the lower right of the image as a series of black 
protrusions from below disturbed sediments.

Figure 2.25. Lava flow and exposure of sediments at WP299. Circular stone structures are 
present on the lava flow next to the figure. in a white shirt. The top of the exposed section 
is composed of coral.

Figure 2.26. WP304. View looking East into the quarry, showing the extent of the deposits 
exposed. A lava outcrop is just visible on the lower right of the image as a series of black 
protrusions from below disturbed sediments.
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Figure 2.25. Lava flow and exposure of sediments at WP299. Circular stone structures are 
present on the lava flow next to the figure. in a white shirt. The top of the exposed section 
is composed of coral.

Figure 2.26. WP304. View looking East into the quarry, showing the extent of the deposits 
exposed. A lava outcrop is just visible on the lower right of the image as a series of black 
protrusions from below disturbed sediments.
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Figure 2.27. WP304. Sequence through the lower section of the quarry sediments showing 
location of samples. Note the major distinction between laminated fine-grained water-laid 
sediments at the base of the section, which appear to represent lacustrine conditions, and 
terrestrial sediments dominated by rhizoliths at the top of the section.

Figure 2.28. Wadis dissecting a sandstone landscape close to WP307–WP309. Note the 
shallow rockshelter in the centre right of the image.

Figure 2.29. View looking West from the top of a granite outcrop at WP310. Note circular 
structures in the foreground and to the right of the image. Palaeolithic artefacts were 
found on the slopes in the middle distance that rise to the hills at the edge of the main 
valley. A pool created by a dam is immediately to the left of the image.

Figure 2.28. Wadis dissecting a sandstone landscape close to WP307–WP309. Note the 
shallow rockshelter in the centre right of the image.

Figure 2.29. View looking West from the top of a granite outcrop at WP310. Note circular 
structures in the foreground and to the right of the image. Palaeolithic artefacts were 
found on the slopes in the middle distance that rise to the hills at the edge of the main 
valley. A pool created by a dam is immediately to the left of the image.
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Figure 2.28. Wadis dissecting a sandstone landscape close to WP307–WP309. Note the 
shallow rockshelter in the centre right of the image.

Figure 2.29. View looking West from the top of a granite outcrop at WP310. Note circular 
structures in the foreground and to the right of the image. Palaeolithic artefacts were 
found on the slopes in the middle distance that rise to the hills at the edge of the main 
valley. A pool created by a dam is immediately to the left of the image.
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Figure 2.30. Installing temperature loggers in a shell mound on the Farasan Islands.
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3.1 Introduction

The aims of this period of fieldwork were to spend brief spells of work with a 
small team to:
1. Complete excavation at the Janaba 4 (JE0004) shell mound, Farasan, and 

collect a stratigraphic sequence of shell and dating samples through the full 
depth of the mound 

2. Re-visit some of the areas identified in the May–June 2012 fieldwork in 
Jizan province to look more carefully for evidence of archaeological sites

3. Plan more extended fieldwork campaigns in both areas for 2013
The fieldwork on Farasan took place between from 11–23 November, and on 

the Jizan mainland from 24 November to 2 December (Figure 3.1). During the 
Farasan fieldwork, the British Ambassador, Sir John Jenkins, visited Farasan and 
this gave us an opportunity to show him and the Governor of Farasan, Mr. Hussein 
Aldajani, the excavations in progress and some of the other shell mounds of the 
area (Figure 3.2).

3.2 Farasan Excavations

Previous excavations were carried out in 2006, 2008 and 2009. The focus of 
this season was to complete work at Janaba 4 (JE0004), and re-fill the trenches and 
restore the site to its former condition. The site is located on a small but prominent 
headland, is approximately 20 m in diameter and 1.5m deep at its deepest point in 
the centre. Previous excavations had exposed a section through the centre of the 
site on a North–South axis, excavated down to bedrock for all but the central 3m 
of the site (Figure 3.3). This unexcavated section was the target of this season of 
fieldwork. The aim was to complete the longitudinal vertical section through the 
mound, draw and photograph the stratigraphy in the exposed section, and remove 
a column sample through the full depth of the deposit, comprising a sequence of 
bulk samples for shell and soil analysis and radiocarbon dating. 

After the 2009 season, the base and sides of the excavated trenches were cov-

ered with a protective tarpaulin and the trenches were partially filled in to provide 
protection. The first task in 2012 was to remove this protective material. The re-

maining in situ deposit at the base of the trench was then removed quite rapidly in 
order to expose the sections of the trench down to the bedrock. The sections were 

then cleaned, drawn and photographed, with particular emphasis on the west-fac
ing section, which is the most complete and undisturbed (Figures 3.4 and 3.5). The 
sections clearly demonstrate the varied nature of the deposits in the mound and the 
nature of their accumulation and stratification. In the central part of the mound the 
deposits show a near-horizontal banding with thick layers of shell dominated by 
the small gastropod, , alternating with thinner ash-rich lay
ers, often rich in fish bone, which show up as black bands in the section (Figure 
3.6). Higher up in the section, it is clear that the deposits have become truncated 
by slumping or removal of deposits on the slope of the accumulating mounds, par
ticularly near its edge, with overlying accumulations of shells, often dominated by 
the larger gastropods, such as  and .

For the column sampling, we selected two columns in the west-facing section, 
representing the deepest parts of the mound with the most complete and represen
tative sequence of layers: 11G near the thickest part of the mound at its centre; and 
14G, which samples a wider range of shell layers with differing characteristics 
nearer the north end of the section (Figures 3.7, 3.8 and 3.9). A square, 20 cm x 
20cm, was marked out at the top of the section, and the deposit was removed in 
successive 5 cm-thick layers, the thickness varying where necessary in order to 
respect stratigraphic boundaries recognized in the section, as identified by changes 
in shell content and the nature of the sediment matrix. Ash lenses, for example, 
were removed separately from shell layers, even if these were less than 5cm thick. 
All the deposit from each excavated unit was bagged and labelled separately, re
sulting in 36 samples from the 11G column, and 33 samples from 14G. The re
sulting samples were packed and prepared for export to the UK in order to allow 
analysis under laboratory conditions, including sorting of shell material, analysis 
of sediments, and removal of shell and charcoal samples for radiocarbon dating. 
A similar column was removed from the northernmost end of the mound, 1G, in 
order to provide fresh material for sediment analysis and dating from this periph
eral part of the mound. After completion of excavation, the open trenches were 
backfilled (Figure 3.10).

Finally small test trenches were excavated into the other mounds in the vicin
ity (Figure 3.11), and sections were drawn and bulk samples removed according 
to the same procedures. Since these other shell mounds are small and shallow, the 
number of samples removed from each site was much smaller, ranging between 2 
and 4.

then cleaned, drawn and photographed, with particular emphasis on the west-fac
ing section, which is the most complete and undisturbed (Figures 3.4 and 3.5). The 
sections clearly demonstrate the varied nature of the deposits in the mound and the 
nature of their accumulation and stratification. In the central part of the mound the 
deposits show a near-horizontal banding with thick layers of shell dominated by 
the small gastropod, , alternating with thinner ash-rich lay
ers, often rich in fish bone, which show up as black bands in the section (Figure 
3.6). Higher up in the section, it is clear that the deposits have become truncated 
by slumping or removal of deposits on the slope of the accumulating mounds, par
ticularly near its edge, with overlying accumulations of shells, often dominated by 
the larger gastropods, such as  and .

For the column sampling, we selected two columns in the west-facing section, 
representing the deepest parts of the mound with the most complete and represen
tative sequence of layers: 11G near the thickest part of the mound at its centre; and 
14G, which samples a wider range of shell layers with differing characteristics 
nearer the north end of the section (Figures 3.7, 3.8 and 3.9). A square, 20 cm x 
20cm, was marked out at the top of the section, and the deposit was removed in 
successive 5 cm-thick layers, the thickness varying where necessary in order to 
respect stratigraphic boundaries recognized in the section, as identified by changes 
in shell content and the nature of the sediment matrix. Ash lenses, for example, 
were removed separately from shell layers, even if these were less than 5cm thick. 
All the deposit from each excavated unit was bagged and labelled separately, re
sulting in 36 samples from the 11G column, and 33 samples from 14G. The re
sulting samples were packed and prepared for export to the UK in order to allow 
analysis under laboratory conditions, including sorting of shell material, analysis 
of sediments, and removal of shell and charcoal samples for radiocarbon dating. 
A similar column was removed from the northernmost end of the mound, 1G, in 
order to provide fresh material for sediment analysis and dating from this periph
eral part of the mound. After completion of excavation, the open trenches were 
backfilled (Figure 3.10).

Finally small test trenches were excavated into the other mounds in the vicin
ity (Figure 3.11), and sections were drawn and bulk samples removed according 
to the same procedures. Since these other shell mounds are small and shallow, the 
number of samples removed from each site was much smaller, ranging between 2 
and 4.
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then cleaned, drawn and photographed, with particular emphasis on the west-fac-

ing section, which is the most complete and undisturbed (Figures 3.4 and 3.5). The 
sections clearly demonstrate the varied nature of the deposits in the mound and the 
nature of their accumulation and stratification. In the central part of the mound the 
deposits show a near-horizontal banding with thick layers of shell dominated by 
the small gastropod, Conomurex fasciatus, alternating with thinner ash-rich lay-

ers, often rich in fish bone, which show up as black bands in the section (Figure 
3.6). Higher up in the section, it is clear that the deposits have become truncated 
by slumping or removal of deposits on the slope of the accumulating mounds, par-
ticularly near its edge, with overlying accumulations of shells, often dominated by 
the larger gastropods, such as Pleuroploca pleuroploca and Chicoreus trapezium.

For the column sampling, we selected two columns in the west-facing section, 
representing the deepest parts of the mound with the most complete and represen-

tative sequence of layers: 11G near the thickest part of the mound at its centre; and 
14G, which samples a wider range of shell layers with differing characteristics 
nearer the north end of the section (Figures 3.7, 3.8 and 3.9). A square, 20 cm x 
20cm, was marked out at the top of the section, and the deposit was removed in 
successive 5 cm-thick layers, the thickness varying where necessary in order to 
respect stratigraphic boundaries recognized in the section, as identified by changes 
in shell content and the nature of the sediment matrix. Ash lenses, for example, 
were removed separately from shell layers, even if these were less than 5cm thick. 
All the deposit from each excavated unit was bagged and labelled separately, re-

sulting in 36 samples from the 11G column, and 33 samples from 14G. The re-

sulting samples were packed and prepared for export to the UK in order to allow 
analysis under laboratory conditions, including sorting of shell material, analysis 
of sediments, and removal of shell and charcoal samples for radiocarbon dating. 
A similar column was removed from the northernmost end of the mound, 1G, in 
order to provide fresh material for sediment analysis and dating from this periph-

eral part of the mound. After completion of excavation, the open trenches were 
backfilled (Figure 3.10).

Finally small test trenches were excavated into the other mounds in the vicin-

ity (Figure 3.11), and sections were drawn and bulk samples removed according 
to the same procedures. Since these other shell mounds are small and shallow, the 
number of samples removed from each site was much smaller, ranging between 2 
and 4.
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Sites in Janaba West and Janaba East were also visited for reconnaissance purposes 
in order to determine the suitability of the sites for future study in the forthcoming 
field season in January 2013. 

3.3 Jizan and Asir Fieldwork

Seven days of fieldwork were devoted to two principal aims: (1) to make addi-
tional observations on the archaeological potential of the various landscape zones 
identified during the May–June 2012 fieldwork ahead of systematic survey in Jan-

uary–February 2013; (2) to sample potential lake sediments exposed in a quarry 
near Hajambar, As Shugaig (WP304), Asir Province, for palaeoenvironmental 
analyses and dating.

The fieldwork was split between areas west of Al Khushal (1 day) and Bayish 
and Qura (1 day) in the south and central parts of Jizan Province, and five days 
around the southern end of the Harrat Al Birk, Asir Province (Figure 3.1).

During this period, artefacts, including stone tools from multiple periods and 
pottery, were recorded and collected at 12 locations (Figure 3.1). All artefacts were 
archived in the Sabiya museum for future study. WP304, the potential lacustrine or 
alluvial sediment sequence exposed in a quarry, was sampled for bulk sedimento-

logical and soil micromorphological analyses to be carried out in the UK, as well 
as dating by Optically Stimulated Luminescence (OSL).

3.3.1 Al Khushal Area

The area to the east of the ‘Magmatic Line’ of hills, which run parallel to the es-

carpment, was only briefly visited during the May–June 2012 season, and a further 
visit in the November 2012 fieldwork sought to clarify the archaeological potential 
for the heavily cultivated area west of Al Khushal. This visit focussed on the east-
ern edge of the Magmatic Line (WP005-012), since here, the impact of agricultural 
disruption was potentially reduced. The Magmatic Line also provides potential 
raw material, as well as commanding views of the surrounding landscape, both of 
which could have been attractive to early human populations. Finds were limited 
to a few pottery sherds (WP008) and rare undiagnostic lithics (WP011, 015-016), 
and further survey will be needed in this area in order to pinpoint locations where 
earlier archaeology may be preserved and accessible.

Exploration of the area directly SW of Qura sought to clarify aspects of the 
sedimentology of the area directly below the foot of the escarpment, particularly 
the nature, development and archaeological potential of a number of alluvial fan 
deposits (WP027-031), as well as that of the wadi terraces in the area (WP020-
026). An area of sandstone in the foothills of the escarpment, near to the town of Ar 
Rayth, c.377 m asl, was also visited to gain an understanding of the impact such a 
change of lithology would have on the smaller-scale landscapes of the escarpment. 
Whilst no artefacts were observed at any of these locations, the visits provided 
valuable information on the sedimentary environments and landscape develop
ment that can be used to guide future survey in the area.

Rare non-diagnostic lithics and pottery fragments were recovered from an old 
wadi terrace that now overlooks the southern end of the Wadi Bayish dam lake 
(WP015-6, equivalent to WP165). The entire surface of the terrace is covered in a 
scatter of rolled wadi boulders that would provide a good source of raw material, 
and if present, Palaeolithic material should be easily visible on the surface of these 
areas around the dam, and in similar locations around this area.

The lava flows of the Harrat Al Birk, Asir Province, contain sites previously 
identified by the Comprehensive Archaeological Survey Program (Zarins et al. 
1981), mainly along the edges of the lava flows. The survey of this area identified 
Palaeolithic artefacts at a number of sites in the area in different settings (Figure 
3.1). These include the following:

WP041. A concentration of basalt flakes and cores on the flat top of a volca
nic jebel (Figure 3.12) This location has a particularly fine-grained area of basalt 
within the more common porous boulders of lava. Artefacts were also found on the 
slopes of this jebel (WP040).

 WP045. Multi-period lithics on a range of raw materials including basalt, chert, 
and granite, and potentially quartz were found around the base of a linear granite 
jebel of basalt (Figure 3.13). This is located to the east of the Hajambar/Muhayil 
road in an otherwise flat landscape dominated by deflated surfaces dominated by 
quartz but including other raw material.

Exploration of the area directly SW of Qura sought to clarify aspects of the 
sedimentology of the area directly below the foot of the escarpment, particularly 
the nature, development and archaeological potential of a number of alluvial fan 
deposits (WP027-031), as well as that of the wadi terraces in the area (WP020-
026). An area of sandstone in the foothills of the escarpment, near to the town of Ar 
Rayth, c.377 m asl, was also visited to gain an understanding of the impact such a 
change of lithology would have on the smaller-scale landscapes of the escarpment. 
Whilst no artefacts were observed at any of these locations, the visits provided 
valuable information on the sedimentary environments and landscape develop
ment that can be used to guide future survey in the area.

Rare non-diagnostic lithics and pottery fragments were recovered from an old 
wadi terrace that now overlooks the southern end of the Wadi Bayish dam lake 
(WP015-6, equivalent to WP165). The entire surface of the terrace is covered in a 
scatter of rolled wadi boulders that would provide a good source of raw material, 
and if present, Palaeolithic material should be easily visible on the surface of these 
areas around the dam, and in similar locations around this area.

The lava flows of the Harrat Al Birk, Asir Province, contain sites previously 
identified by the Comprehensive Archaeological Survey Program (Zarins et al. 
1981), mainly along the edges of the lava flows. The survey of this area identified 
Palaeolithic artefacts at a number of sites in the area in different settings (Figure 
3.1). These include the following:

WP041. A concentration of basalt flakes and cores on the flat top of a volca
nic jebel (Figure 3.12) This location has a particularly fine-grained area of basalt 
within the more common porous boulders of lava. Artefacts were also found on the 
slopes of this jebel (WP040).

 WP045. Multi-period lithics on a range of raw materials including basalt, chert, 
and granite, and potentially quartz were found around the base of a linear granite 
jebel of basalt (Figure 3.13). This is located to the east of the Hajambar/Muhayil 
road in an otherwise flat landscape dominated by deflated surfaces dominated by 
quartz but including other raw material.



75Results of the Saudi - British mission

3.3.2 Wadi Bayish Dam/Qura Area 

Exploration of the area directly SW of Qura sought to clarify aspects of the 
sedimentology of the area directly below the foot of the escarpment, particularly 
the nature, development and archaeological potential of a number of alluvial fan 
deposits (WP027-031), as well as that of the wadi terraces in the area (WP020-
026). An area of sandstone in the foothills of the escarpment, near to the town of Ar 
Rayth, c.377 m asl, was also visited to gain an understanding of the impact such a 
change of lithology would have on the smaller-scale landscapes of the escarpment. 
Whilst no artefacts were observed at any of these locations, the visits provided 
valuable information on the sedimentary environments and landscape develop-

ment that can be used to guide future survey in the area.
Rare non-diagnostic lithics and pottery fragments were recovered from an old 

wadi terrace that now overlooks the southern end of the Wadi Bayish dam lake 
(WP015-6, equivalent to WP165). The entire surface of the terrace is covered in a 
scatter of rolled wadi boulders that would provide a good source of raw material, 
and if present, Palaeolithic material should be easily visible on the surface of these 
areas around the dam, and in similar locations around this area.

3.3.3 The Southern Harrat Al Birk

The lava flows of the Harrat Al Birk, Asir Province, contain sites previously 
identified by the Comprehensive Archaeological Survey Program (Zarins et al. 
1981), mainly along the edges of the lava flows. The survey of this area identified 
Palaeolithic artefacts at a number of sites in the area in different settings (Figure 
3.1). These include the following:

WP041. A concentration of basalt flakes and cores on the flat top of a volca-

nic jebel (Figure 3.12) This location has a particularly fine-grained area of basalt 
within the more common porous boulders of lava. Artefacts were also found on the 
slopes of this jebel (WP040).

 WP045. Multi-period lithics on a range of raw materials including basalt, chert, 
and granite, and potentially quartz were found around the base of a linear granite 
jebel of basalt (Figure 3.13). This is located to the east of the Hajambar/Muhayil 
road in an otherwise flat landscape dominated by deflated surfaces dominated by 
quartz but including other raw material.
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WP055–057. An area of sites west of the Hajambar/Muhayil road, clustered 
around a linear outcrop of quartz, schist and basalt in an otherwise gently undulat-
ing landscape of shallow wadis (Figure 3.14).

Two small rockshelters in laminated volcanic sediments under lava exposed 
by a wadi were observed at WP049 (Figure 3.15). The talus slope of one of these 
rockshelters yielded undiagnostic lithics, and this may be a good target for future 
excavation to assess whether any deposits remain stratified within the shelter or on 
its slope. Additional rockshelters may occur in the same lithological setting.

 The survey also located, both on the ground and through the use of satellite 
images from Google Earth, a large number of circular structures built on the edges 
of the lava flows. Extending around the entire lava field, these structures are of 
unknown date, but yield pottery as well as lithic artefacts (WP037-038), and are 
similar to those observed during the May–June 2012 season. Such structures dem-

onstrate the long-term use of the landscape during later prehistory, although they 
are being destroyed in a number of places by the bulldozing and quarrying of the 
sediment within the lava fields.

3.3.4  Hajambar Quarry, WP304

This quarry was located in the May–June 2012 survey c. 8 km North of Hajam-

bar on the Hajambar/Muhayil road, and contains a series of stratified deposits, the 
lowermost of which were initially interpreted as lake sediments (Figure 3.16). On 
this occasion, we sampled these lower sediments for additional analysis. Three 
dating samples were removed from the section for OSL dating, as well as a column 
of 68 small bulk sediment samples for sedimentological analyses, along with 13 
intact blocks for analysis by soil micromorphology. A mixture of stone tool types 
and materials, predominantly quartzite were recovered from various unstratified 
locations within the quarry, although two quartzite flakes were removed from the 
most recent unit of wadi deposits at the north end of the quarry. 

3.4   Conclusion

The work carried out at the Janaba 4 shell mound brings to a conclusion the ex-

cavation of this site begun in 2006, and prepares the way for new excavation and 
sampling of a wider range of shell mound sites on the Farasan Islands, which is 
planned for 2013. Similarly the survey of sites on the Jizan mainland has provided 

a basis for more intensive survey work in 2013. Although all the sites identified in 
the present survey consisted of surface scatters of lithics, which probably represent 
palimpsests of activity over many millennia, and no stratified sites were located 
during this survey, this limited work has shown that Palaeolithic artefacts are dis
tributed and preserved in a wider range of landscapes than previously thought. This 
highlights the potential for locating an abundance of Palaeolithic sites in the area 
in future seasons. The analysis and dating of the potential palaeolake sediments at 
Hajambar will also allow us to constrain the nature and the age of the deposits and 
their contribution to our understanding of the landscape and climate evolution of 
the area and its potential significance to early human populations.
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Figures

Figure 3.1. Location map of Farasan Islands and Jizan and Asir region, showing the 
areas on the mainland visited in November-December 2012, and the location of sites and 
waypoints. Map prepared by Robyn Inglis.

Figure 3.2. Geoff Bailey 
(on left) giving an overview 
of the Janaba 4 excavations 
to the British Ambassador, 
Sir John Jenkins, and the 
Governor of the Farasan 
Islands, Hussein Aldajani, 
standing above the east 
facing section of the 
excavation trench. Photo by 
Niklas Hausmann, 20 Nov 
2012.

Figure 3.3. Simplified section through the Janaba 4 (JE0004) shell mound on a North–
South axis. The vertical scale is exaggerated to aid clarity, and is 1.5 x the horizontal 
scale. The lower central area shown as unexcavated was the area targeted by the 2012 
field season. Column samples were removed from 11G and 14G. Drawn by Geoff Bailey 
and Matthew Meredith-Williams.
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Figure 3.4. Part of the west facing section of Janaba 4, after excavation of the central 
section of the trench down to the bedrock. The horizontal banding of layers with clean 
Conomurex fasciatus shell alternating with dark ashy layers is clearly visible in mid-
section. At the top right of the section, there is a layer dominated by large gastropods of 
Pleuroploca sp. and Chicoreus sp., with an earthy matrix. This layer rests unconformably 
on the horizontal layers of small shells and ash, and lenses out towards the left of the 
image. The sign board is 30cm wide (excluding frame). Photo by Geoff Bailey, 14 

November 2012.

Figure 3.5. General view of the east facing section of Janaba 4, looking towards the 
South. The horizontal banding of  layers and ash lenses is clearly visible. 
Photo by Geoff Bailey, 14 November 2012.h

Figure 3.6. Close-up of west-facing section of Janaba 4 in 11G, showing layers of clean 
shell separated by a dark ash-dominated layer. Photo by Geoff Bailey, 18 November, 
2012. 
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November 2012.

Figure 3.5. General view of the east facing section of Janaba 4, looking towards the 
South. The horizontal banding of Conomurex-rich layers and ash lenses is clearly visible. 
Photo by Geoff Bailey, 14 November 2012.h

Figure 3.6. Close-up of west-facing section of Janaba 4 in 11G, showing layers of clean 
shell separated by a dark ash-dominated layer. Photo by Geoff Bailey, 18 November, 
2012. 
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Figure 3.7. West facing section of Janaba 
4, after removal of the column samples 
from 14G. The sign board is 30 cm wide 
(excluding frame). Photo by Geoff Bailey, 
17 November, 2012.

Figure 3.8. West facing section of Janaba 
4, after removal of the column samples 
from 11G. Photo by Niklas Hausmann, 18 
November 2012.

Figure 3.9. General view of west-facing section of Janaba 4 after removal of column 
samples, looking towards the South. Note the layer dominated by large gastropods 
(  sp.,  sp.) at the top left of the section and thickening towards the 
left of the image. Photo by Geoff Bailey, 21 November 2012.

Figure 3.10. Janaba 4 shell mound looking 
North, showing the line of the main trench 
after completion of back-filling. Photo by 
Geoff Bailey, 21 November 2012.

Figure 3.9. General view of west-facing section of Janaba 4 after removal of column 
samples, looking towards the South. Note the layer dominated by large gastropods 
(  sp.,  sp.) at the top left of the section and thickening towards the 
left of the image. Photo by Geoff Bailey, 21 November 2012.

Figure 3.10. Janaba 4 shell mound looking 
North, showing the line of the main trench 
after completion of back-filling. Photo by 
Geoff Bailey, 21 November 2012.
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Figure 3.9. General view of west-facing section of Janaba 4 after removal of column 
samples, looking towards the South. Note the layer dominated by large gastropods 
(Pleuroploca sp., Chicoreus sp.) at the top left of the section and thickening towards the 
left of the image. Photo by Geoff Bailey, 21 November 2012.

Figure 3.10. Janaba 4 shell mound looking 
North, showing the line of the main trench 
after completion of back-filling. Photo by 
Geoff Bailey, 21 November 2012.
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Figure 3.11. Google Earth image showing the location of the Janaba 4 shell mound and 
the other shell mounds in the vicinity, from which samples were collected. Map prepared 
by Matthew Meredith-Williams.

Figure 3.12. WP041, looking NE. Lithics were concentrated in an area of particularly 
fine-grained basalt boulders and cobbles on the flat surface of the jebel in the foreground. 
Photo by Robyn Inglis, 27 November 2012.

Figure 3.13. WP045 - the easternmost end of the linear granite outcrop, looking NE. 
Lithics of multiple types and raw materials were found across the surface around the base 
of the outcrop. Photo by Robyn Inglis, 27 November 2012

Figure 3.14. View from WP056 looking N towards WP057 and 055, visible as dark linear 
features on the otherwise relatively flat landscape. Photo by Robyn Inglis, 29 November 
2012.

Figure 3.13. WP045 - the easternmost end of the linear granite outcrop, looking NE. 
Lithics of multiple types and raw materials were found across the surface around the base 
of the outcrop. Photo by Robyn Inglis, 27 November 2012

Figure 3.14. View from WP056 looking N towards WP057 and 055, visible as dark linear 
features on the otherwise relatively flat landscape. Photo by Robyn Inglis, 29 November 
2012.
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Figure 3.13. WP045 - the easternmost end of the linear granite outcrop, looking NE. 
Lithics of multiple types and raw materials were found across the surface around the base 
of the outcrop. Photo by Robyn Inglis, 27 November 2012

Figure 3.14. View from WP056 looking N towards WP057 and 055, visible as dark linear 
features on the otherwise relatively flat landscape. Photo by Robyn Inglis, 29 November 
2012.
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Figure 3.15. Rockshelter formed in a sandstone cliff capped by a lava flow on the edge 
of a wadi near As Shugaig at Waypoint 049. Photo by Geoff Bailey, 27 November 2012.

Figure 3.16. Quarry at WP304, 8 km N of Hajambar. Note in-situ lava to the centre right 
of the photos, as well as the extensive horizontally-laminated potential lake sediments 
at the base of the quarry cut which were sampled for palaeoenvironmental analysis and 
dating. Photo by Robyn Inglis, 29 November 2012.
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4.1 Introduction 

Fieldwork took place over a period of 6 weeks on the shell mounds of the Far-
asan Islands. Over 3000 shell mounds or shell-bearing sites have now been re-

corded. The majority of these sites are on the islands of Farasan Kabir, Saqid and 
Qumah, but small shell mounds or deflated shell scatters have also been observed 
on some of the smaller islands as well. The principal objectives of the 2013 work 
were: (a) to extend excavation and sampling to a larger number of shell mounds 
to complement the excavations previously completed at Janaba 4 and Khur Maadi 
1057, and to provide a better understanding of inter-site variation, using techniques 
of rapid excavation and detailed sampling tried out on similar mounds in northern 
Australia (Shiner et al. 2013); and (b) to initiate a new major programme of radio-

carbon dating and palaeoenvironmental analysis, including stable isotope analysis 
of the principal mollusc species Conomurex fasciatus (basionym Strombus fascia-

tus, Born) to provide information on processes of mound formation, seasonality of 
shell collection and climate change. 

Three major clusters of sites were selected for sampling (Figure 4.1), resulting 
in the excavation of 17 shell mounds in a variety of micro locations associated with 
different types of location and shoreline environments. All stratigraphic sections 
were drawn and photographed. Samples for dating and 20 cm x 20 cm columns 
comprising bulk samples of shell-midden deposits were removed from the sections 
of every excavated deposit to facilitate the dating programme and the palaeocli-
matic and palaeoecological analysis of the molluscan assemblages. Modern shells 
were collected to supplement the interpretation of isotope and trace-element sig-

natures in the archaeological specimens. This resulted in 490 samples of bulk mid-

den deposit and associated samples for dating. Some of this material was sorted 
and described in the field, and other material was brought back to England under 
permit for specialist analyses. 

The Farasan fieldwork included, for the first time, the participation of a party 
of students from Jizan University, who spent a week taking part in excavation 
and post-excavation work (Figure 4.2). We also received visits from Dr. Rashad 
Bantan, Dr. Ramadan Abu Zied and Dr. Ibrahim Ghandour from the Department 
of Marine Geology, King AbdulAziz University, Jeddah, and Dr. Abraham Florius 
from the media section of the SCTA, Riyadh, who filmed some of the fieldwork 
activities.

The Farasan Islands have one of the most extensive assemblages of undisturbed 
shell middens in the world, with over 3000 sites recorded to date (Figure 4.1), and 
many more yet to be surveyed in detail (Bailey et al., 2007, 2013; Williams 2010; 
Meredith-Williams et al., 2014). Previous results suggest that these sites represent 
a period of intense coastal exploitation centred on shellfish gathering and fish
ing. This hypothesis is based on evidence from excavations of two mounds dur
ing previous years: Janaba 4 (JE0004) and Khur Maadi (KM1057). Radiocarbon 
dates from these two sites puts the period of shell mound accumulation between 
5500–5000 cal BP (3500–3000 cal BC) (Demarchi et al., 2010; Williams 2010). 
However, the two sites display markedly different compositions and patterns of 
accumulation, suggesting that they were used in different ways or for different 
activities. 

The period around 6000–4000 BP is of particular interest. Climate became 
more arid (e.g., Arz et al., 2003), and domesticates, ceramics and farming are also 
thought to have arrived in the Southwest region during this time (e.g., Durrani, 
2005). Whilst the Farasan Islands seem to demonstrate a well-developed coastal 
economy, the mainland has only hints of coastal exploitation, consisting of a few 
extensive shell midden deposits or scatters occurring as isolated sites or in small 
groups, but no real mounds. These scatters often show a broader subsistence strat
egy than shellfish gathering and fishing, with bones of domesticates and hunted 
game also present. Further investigation of the Farasan shell mounds is needed in 
order to better resolve the relationship between these sites and those on the main
land.

On the Farasan Islands, the shell mounds tend to form dense clusters of sites, 
concentrated around shallow bays that would have provided extensive and eas
ily accessible beds of marine molluscs. Within the major clusters, the majority of 
shell mounds, and especially the largest ones, are on well-defined palaeoshore
lines, often forming an almost continuous series of deposits in linear fashion along 
the shoreline over a distance of a kilometre or more. The palaeoshoreline itself is 
characterised by a wave-cut notch in the edge of the coral platform on which the 
mounds are located. The height of this platform above modern sea level and its dis
tance from the modern shoreline varies because of localised tectonic deformation. 
Within the major clusters, there are often numbers of smaller shell middens, usu
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4.2  Background

The Farasan Islands have one of the most extensive assemblages of undisturbed 
shell middens in the world, with over 3000 sites recorded to date (Figure 4.1), and 
many more yet to be surveyed in detail (Bailey et al., 2007, 2013; Williams 2010; 
Meredith-Williams et al., 2014). Previous results suggest that these sites represent 
a period of intense coastal exploitation centred on shellfish gathering and fish-

ing. This hypothesis is based on evidence from excavations of two mounds dur-
ing previous years: Janaba 4 (JE0004) and Khur Maadi (KM1057). Radiocarbon 
dates from these two sites puts the period of shell mound accumulation between 
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ally low mounds or shell scatters, set back from the contemporaneous shoreline, 
sometimes by as much as several hundred metres or more inland. This distribution 
pattern is not unique to the Farasan Islands, being found in other groups of shell 
midden sites in other parts of the world. The excellent archaeological visibility of 
the Farasan sites lends them to further investigation of this distribution pattern, in 
order to assess to what extent sites situated in different locations, and especially 
those situated further inland, have different functions, belong to different periods, 
or differ for some other reason entirely. The formation processes of shell mounds 
are another theme in need of investigation. Previous field seasons have thrown 
some light on this question also, but there is a need for sampling of additional sites. 

4.3  Methods

We selected three clusters of mounds for more detailed study, one situated on the 
east arm of Janaba Bay (Janaba East), and the other two on either side of a large 
sand-filled inlet at the western end of Janaba Bay (Janaba West) referred to here 
as Janaba West (South) on the southwest side of this major bay, and Janaba West 
(North), on the northeast arm of the same bay (Figure 4.1). All three clusters are as-

sociated with shallow bays that originally afforded a rich and extensive habitat for 
marine molluscs, but which have become filled with sediments to form terrestrial 
sand flats and sand dunes, with progradation of the shoreline to its present position. 
All three clusters include a variety of deposits of different sizes, including some of 
the largest shell mounds in the area, as well as smaller mounds or scatters, and in 
different types of locations including sites on the palaeoshoreline, inland from it, and 
in some cases in front of the palaeoshoreline on the sandy infill of the former bay. 

A representative sample of the sites within each cluster was selected for detailed 
investigation, including sites of different sizes and in different sorts of locations, 
resulting in a total of 17 excavated sites.

At each site, a 1 m-wide trench – or 2 m wide in some cases – was excavated 
from the edge of the site to the centre at what was judged to be the deepest point, in 
order to expose a section across one half of the mound and through the full depth of 
the deposit to the underlying natural surface. The shell deposit was removed with 
pick and shovel and piled on the side of the trench without further investigation. 
Any unusual material was noted and collected where appropriate but no attempt 
was made to sieve the deposits for non-shell material or to follow stratigraphic 
layers. There is, of course, a risk with this type of rapid excavation that individual 

finds such as artefacts or vertebrate bone will be missed. However, previous work 
has demonstrated that these materials exist in such low density that very large 
volumes of shell deposit have to be removed to generate even a very small collec
tion of small finds. Conversely, without rapid excavation, it is impossible to obtain 
sections through a sample of mounds from which well-provenanced and stratified 
samples can be collected for dating and palaeoenvironmental analysis. All exca
vation involves a compromise between the volume of deposits to be excavated 
and the care with which the excavated deposits are removed, a compromise best 
achieved through a two-tier sampling strategy in which some deposits are removed 
rapidly to gain an overview of major site features, and other deposits are selected 
for careful removal to maximise the recovery of small finds, small-scale features 
such as hearths, and material for scientific analysis. 

The exposed sections were cleaned, photographed and drawn, with particular 
attention to evidence of layering, ash lenses, changes in shell composition and 
condition, unconformities and disturbances, and any other features of stratigraphic 
significance or indicative of ways in which the mound had accumulated. A col
umn, 20 cm x 20 cm in area, was then excavated into the section, subdivided into 
5 cm spits (units 5 cm deep). All material from each spit was collected in bulk and 
bagged separately, so that it could be sorted and analysed later. Sometimes more 
than one column was removed in this way from a given site, depending on its size, 
the depth of deposit and the complexity of the stratigraphy. Individual samples of 
shell or charcoal for dating were also removed directly from the section in relation 
to the observed stratigraphy by the radiocarbon specialist (Katerina Douka). Indi
vidual shells of  required for laboratory analysis of growth 
structures and isotope composition were also removed directly from the section 
by the mollusc specialist (Niklas Hausmann). This method of sampling provides 
the best assurance that the results of dating and scientific analysis are securely 
provenanced. Since a major programme of radiocarbon dating and isotope analy
sis is a key element of the current Farasan project, systematic collection of high-
quality samples is essential. Sediment samples for dating by Optically Stimulated 
Luminescence (OSL) were also taken, where appropriate, from underlying beach 
deposits and sediments at the base of sections to provide a date for the pre-mound 
surface. Bulk samples of sediment for soil micromorphology and phytolith analy
sis were also taken where appropriate from within or beneath the shell deposits.

finds such as artefacts or vertebrate bone will be missed. However, previous work 
has demonstrated that these materials exist in such low density that very large 
volumes of shell deposit have to be removed to generate even a very small collec
tion of small finds. Conversely, without rapid excavation, it is impossible to obtain 
sections through a sample of mounds from which well-provenanced and stratified 
samples can be collected for dating and palaeoenvironmental analysis. All exca
vation involves a compromise between the volume of deposits to be excavated 
and the care with which the excavated deposits are removed, a compromise best 
achieved through a two-tier sampling strategy in which some deposits are removed 
rapidly to gain an overview of major site features, and other deposits are selected 
for careful removal to maximise the recovery of small finds, small-scale features 
such as hearths, and material for scientific analysis. 

The exposed sections were cleaned, photographed and drawn, with particular 
attention to evidence of layering, ash lenses, changes in shell composition and 
condition, unconformities and disturbances, and any other features of stratigraphic 
significance or indicative of ways in which the mound had accumulated. A col
umn, 20 cm x 20 cm in area, was then excavated into the section, subdivided into 
5 cm spits (units 5 cm deep). All material from each spit was collected in bulk and 
bagged separately, so that it could be sorted and analysed later. Sometimes more 
than one column was removed in this way from a given site, depending on its size, 
the depth of deposit and the complexity of the stratigraphy. Individual samples of 
shell or charcoal for dating were also removed directly from the section in relation 
to the observed stratigraphy by the radiocarbon specialist (Katerina Douka). Indi
vidual shells of  required for laboratory analysis of growth 
structures and isotope composition were also removed directly from the section 
by the mollusc specialist (Niklas Hausmann). This method of sampling provides 
the best assurance that the results of dating and scientific analysis are securely 
provenanced. Since a major programme of radiocarbon dating and isotope analy
sis is a key element of the current Farasan project, systematic collection of high-
quality samples is essential. Sediment samples for dating by Optically Stimulated 
Luminescence (OSL) were also taken, where appropriate, from underlying beach 
deposits and sediments at the base of sections to provide a date for the pre-mound 
surface. Bulk samples of sediment for soil micromorphology and phytolith analy
sis were also taken where appropriate from within or beneath the shell deposits.
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finds such as artefacts or vertebrate bone will be missed. However, previous work 
has demonstrated that these materials exist in such low density that very large 
volumes of shell deposit have to be removed to generate even a very small collec-

tion of small finds. Conversely, without rapid excavation, it is impossible to obtain 
sections through a sample of mounds from which well-provenanced and stratified 
samples can be collected for dating and palaeoenvironmental analysis. All exca-

vation involves a compromise between the volume of deposits to be excavated 
and the care with which the excavated deposits are removed, a compromise best 
achieved through a two-tier sampling strategy in which some deposits are removed 
rapidly to gain an overview of major site features, and other deposits are selected 
for careful removal to maximise the recovery of small finds, small-scale features 
such as hearths, and material for scientific analysis. 

The exposed sections were cleaned, photographed and drawn, with particular 
attention to evidence of layering, ash lenses, changes in shell composition and 
condition, unconformities and disturbances, and any other features of stratigraphic 
significance or indicative of ways in which the mound had accumulated. A col-
umn, 20 cm x 20 cm in area, was then excavated into the section, subdivided into 
5 cm spits (units 5 cm deep). All material from each spit was collected in bulk and 
bagged separately, so that it could be sorted and analysed later. Sometimes more 
than one column was removed in this way from a given site, depending on its size, 
the depth of deposit and the complexity of the stratigraphy. Individual samples of 
shell or charcoal for dating were also removed directly from the section in relation 
to the observed stratigraphy by the radiocarbon specialist (Katerina Douka). Indi-
vidual shells of Conomurex fasciatus required for laboratory analysis of growth 
structures and isotope composition were also removed directly from the section 
by the mollusc specialist (Niklas Hausmann). This method of sampling provides 
the best assurance that the results of dating and scientific analysis are securely 
provenanced. Since a major programme of radiocarbon dating and isotope analy-

sis is a key element of the current Farasan project, systematic collection of high-
quality samples is essential. Sediment samples for dating by Optically Stimulated 
Luminescence (OSL) were also taken, where appropriate, from underlying beach 
deposits and sediments at the base of sections to provide a date for the pre-mound 
surface. Bulk samples of sediment for soil micromorphology and phytolith analy-

sis were also taken where appropriate from within or beneath the shell deposits. 
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After completion of the work, all trenches were filled in again to restore the sites 
to their former condition. 

4.4  Janaba East: General Description

This group includes some 30 shell middens, ranging from tall mounds over 2 m 
thick to shell scatters (Figure 4.3). The most inland site is a ruined mosque about 
900 m inland from the modern shoreline with other structures nearby, but there 
is no evidence of shell deposits here. A total of nine sites was excavated in this 
group, two shell mounds over 2 m thick (JE0086 and JE0087), one mound taller 
than 1m (JE0078), two low mounds less than 1 m thick (JE5641 and JE5642) and 
3 shell scatters (JE5656, JE5662 and JE5800). JE 0097 has some coral blocks on 
the surface representing the remains of structures (Figure 4.4), but there was not 
sufficient time to excavate this site, so that it remains unclear whether the structure 
was built at the time when the shells were accumulated, or at some later date. 

The excavations provided useful indicators of both local and more widespread 
environmental changes. Locally both JE0078 and JE0086 are located on a beach 
ridge aligned along the main palaeoshoreline. JE0087 and JE5656 are located im-

mediately behind the main palaeoshoreline, but are located on their own beach 
ridge, which presumably represents an earlier shoreline, suggesting an early-dated 
seaward progradation of the shoreline after these mounds were accumulated. 

At the base of JE5656 there is a palaeosol, which also appears beneath JE5641 
and JE5642 where the shell deposits have protected it from erosion. This indicates 
that soil formation in this location occurred before the shell middens started ac-

cumulating and may indicate climatic conditions more humid than those present 
today.

JE0078. One of a number of low mounds c.1m in height and 10 m across that 
have merged to form an almost continuous line of mounds along the palaeoshore-

line. This mound is truncated at its southern end by a watercourse that has cut 
through the old beach ridge and down to the coral bedrock, and eroded the side of 
the mound. This steep side was exploited to facilitate excavation of a short trench, 
c. 1.5 m in length to the centre of the mound (Figure 4.5). One column of 28 bulk 
samples was excavated from the section. The shell composition is predominantly 
C. fasciatus, but layers with numbers of larger gastropods are also visible in sec-

tion. 

JE0086. This is a 2 m high mound, 20 m across, located on the same beach ridge 
as the previous mound (Figure 4.6). A 2 m long section was exposed, although 
this did not reach the centre of the mound due to the presence of a concrete sur
vey marker. It is composed predominantly of , and a column sample 
resulted in 19 bulk samples. 

JE0087. This is a 2 m high mound, 25 m across, located on a separate beach 
ridge to JE0086 – further inland (Figure 4.7). A 10 m long section was excavated 
to the centre of the mound; it is composed predominantly of , and 52 
bulk samples were recovered from one column sample. 

JE5656. This appears as a broad scatter, 20 m in diameter, with lithics and pot
tery on the surface, and much of the surface has been disturbed by vehicle tracks. 
The section shows a deposit that ranges from 20–50 cm in thickness, with a ma
trix-rich silt-sand shell deposit dominated by  (Figure 4.8). 
shells are also present. The underlying sediment is a beach ridge. A shallow trench 
was excavated through the deposit across the whole width of the site, and two col
umn samples yielded 28 bulk samples.

JE5641. A low mound c. 30 cm high and 10 m across, set back inland. A 5 m 
long trench was excavated to the centre of the mound, exposing shell deposits 
dominated by , overlying a brown palaeosol preserved under 
the mound, and resulting in 11 bulk samples from 2 columns (Figure 4.9).

JE5642. A low mound, c. 75 cm high and 15 m across, also set back inland 
(Figure 4.10). A 10 m long trench was excavated to the centre of the mound, 
exposing shell deposits dominated by , overlying a brown palaeosol 
preserved under the mound, and yielding 19 bulk samples from 2 column samples.

JE5662 and JE5800 are both scatters deposited onto wind-blown sand behind 
the modern beach (Figure 4.11). Both scatters are c. 1 m in diameter, and are only 
one or two shells deep. The dominant shell species is  sp., and there is 
evidence of hearths in both deposits. Two bulk samples were recovered from each 
site. 

The northeast side of the Janaba West palaeobay has a very interesting distribu
tion of sites that demanded investigation (Figure 4.12). Not only is there a major 
palaeoshoreline with traces of a notch typical of palaeoshorelines found elsewhere, 

JE0086. This is a 2 m high mound, 20 m across, located on the same beach ridge 
as the previous mound (Figure 4.6). A 2 m long section was exposed, although 
this did not reach the centre of the mound due to the presence of a concrete sur
vey marker. It is composed predominantly of , and a column sample 
resulted in 19 bulk samples. 

JE0087. This is a 2 m high mound, 25 m across, located on a separate beach 
ridge to JE0086 – further inland (Figure 4.7). A 10 m long section was excavated 
to the centre of the mound; it is composed predominantly of , and 52 
bulk samples were recovered from one column sample. 

JE5656. This appears as a broad scatter, 20 m in diameter, with lithics and pot
tery on the surface, and much of the surface has been disturbed by vehicle tracks. 
The section shows a deposit that ranges from 20–50 cm in thickness, with a ma
trix-rich silt-sand shell deposit dominated by  (Figure 4.8). 
shells are also present. The underlying sediment is a beach ridge. A shallow trench 
was excavated through the deposit across the whole width of the site, and two col
umn samples yielded 28 bulk samples.

JE5641. A low mound c. 30 cm high and 10 m across, set back inland. A 5 m 
long trench was excavated to the centre of the mound, exposing shell deposits 
dominated by , overlying a brown palaeosol preserved under 
the mound, and resulting in 11 bulk samples from 2 columns (Figure 4.9).

JE5642. A low mound, c. 75 cm high and 15 m across, also set back inland 
(Figure 4.10). A 10 m long trench was excavated to the centre of the mound, 
exposing shell deposits dominated by , overlying a brown palaeosol 
preserved under the mound, and yielding 19 bulk samples from 2 column samples.

JE5662 and JE5800 are both scatters deposited onto wind-blown sand behind 
the modern beach (Figure 4.11). Both scatters are c. 1 m in diameter, and are only 
one or two shells deep. The dominant shell species is  sp., and there is 
evidence of hearths in both deposits. Two bulk samples were recovered from each 
site. 

The northeast side of the Janaba West palaeobay has a very interesting distribu
tion of sites that demanded investigation (Figure 4.12). Not only is there a major 
palaeoshoreline with traces of a notch typical of palaeoshorelines found elsewhere, 
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JE0086. This is a 2 m high mound, 20 m across, located on the same beach ridge 
as the previous mound (Figure 4.6). A 2 m long section was exposed, although 
this did not reach the centre of the mound due to the presence of a concrete sur-
vey marker. It is composed predominantly of C. fasciatus, and a column sample 
resulted in 19 bulk samples. 

JE0087. This is a 2 m high mound, 25 m across, located on a separate beach 
ridge to JE0086 – further inland (Figure 4.7). A 10 m long section was excavated 
to the centre of the mound; it is composed predominantly of C. fasciatuss, and 52 
bulk samples were recovered from one column sample. 

JE5656. This appears as a broad scatter, 20 m in diameter, with lithics and pot-
tery on the surface, and much of the surface has been disturbed by vehicle tracks. 
The section shows a deposit that ranges from 20–50 cm in thickness, with a ma-

trix-rich silt-sand shell deposit dominated by C. fasciatus (Figure 4.8). Chicoreus  

shells are also present. The underlying sediment is a beach ridge. A shallow trench 
was excavated through the deposit across the whole width of the site, and two col-
umn samples yielded 28 bulk samples.

JE5641. A low mound c. 30 cm high and 10 m across, set back inland. A 5 m 
long trench was excavated to the centre of the mound, exposing shell deposits 
dominated by Conomurex fasciatus, overlying a brown palaeosol preserved under 
the mound, and resulting in 11 bulk samples from 2 columns (Figure 4.9).

JE5642. A low mound, c. 75 cm high and 15 m across, also set back inland  
(Figure 4.10). A 10 m long trench was excavated to the centre of the mound,  
exposing shell deposits dominated by C. fasciatus, overlying a brown palaeosol 
preserved under the mound, and yielding 19 bulk samples from 2 column samples.

JE5662 and JE5800 are both scatters deposited onto wind-blown sand behind 
the modern beach (Figure 4.11). Both scatters are c. 1 m in diameter, and are only 
one or two shells deep. The dominant shell species is Chicoreus sp., and there is 
evidence of hearths in both deposits. Two bulk samples were recovered from each 
site. 

   4.5 Janaba West (Northeast): General Description

The northeast side of the Janaba West palaeobay has a very interesting distribu-

tion of sites that demanded investigation (Figure 4.12). Not only is there a major 
palaeoshoreline with traces of a notch typical of palaeoshorelines found elsewhere, 
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with shell mounds strung along the old beach ridge, but there are also no less than 
three further potential palaeoshorelines between the main ridge and the sea, as well 
as sites set back further inland. The five excavated sites form a transect through 
these features.

The three sites from the seaward palaeoshorelines are presumed to be the young-

est of the group because of their locations (JW5719, JW5694 and JW5697) and all 
are very thin shell deposits no more than 30 cm deep that have probably undergone 
some degree of deflation because of the unstable sandy surface beneath them. All 
are located on low sandy beach ridges with shell scatters extending along the line 
of the ridge in each case. The sites appear to represent a response to environmental 
change whereby site locations followed the retreating sea.

JW1727 is located on the main palaeoshoreline and is a typical larger shell 
mound. It is located on a beach ridge, which in turn sits upon a slight rise in the 
coral terrace – perhaps a wave cut feature. Inland of this site is JW1705, a scatter 
deposit that sits on top of a deep palaeosol.

As with the Janaba East investigations, these sites appear to show changing 
local and regional environmental and climate conditions and human interactions 
with them.

JW1705. A scatter c.20 m across. The majority of the site is covered by a layer 
of Chicoreus sp., one or two shells deep (Figure 4.13). In places this is underlain 
by c.15 cm of Conomurex fasciatus. An in-filled gully runs beneath the site, filled 
with silt, and locally with Chicoreus sp. A trench 10m was excavated to the centre 
of this site, resulting in 19 samples from two columns. 

JW1727. A 2 m deep shell mound about 30 m across, located on a beach ridge 
with extensive windblown sediment build up around the shell deposit. A 15 m long 
trench was excavated to the centre of the site, with two column samples taken, and 
a total of 65 bulk samples. One pottery sherd was found in-situ in the upper lay-

ers of the site during excavation. C. fasciatus is the dominant species, but mussel 
shells are also present. 

JW5694. A scatter c. 5 m in diameter and 30 cm deep, composed of Chicoreus 

sp. and ashy sediment, located on top of a beach deposit. Many pieces of verte-

brate bone and ceramics were recovered. Nine bulk samples were taken from one 
column (Figure 4.14).

JW5697. A scatter c. 5 m in diameter and one or two layers of shells deep (Fig
ure 4.15), composed of  sp., located on top of beach deposits. Nine bulk 
samples were taken from one column.

JW5719. A scatter c. 5m in diameter and one layer of shells deep, located on top 
of a beach deposit and composed of  sp. (Figure16). Five bulk samples 
were taken from 1 column.

On the south side of the Janaba West palaeobay, four more sites were excavated 
(Figure 4.17). Here the palaeoshoreline is most pronounced, with a clearly iden
tifiable undercut notch, and this appears to become progressively more elevated 
towards the southernmost end to form a cliff some 2 m high. This shoreline has 
one of the most impressive linear distributions of shell mounds on the whole is
land, with at least 40 individual mounds including some very large ones, some of 
which merge into a single line in places. There are no later shell middens on the 
sand deposits in front of this palaeoshoreline. Two of the large shell mounds on 
the main palaeoshoreline were excavated, one at the mouth of the palaeobay close 
to the modern shoreline (JW2298), and one close to the northern end of the linear 
distribution of sites towards the head of the palaeobay (JW1807). Both of these are 
large mounds over 2 m high. The first inland site excavated is JW1864 – roughly 
midway along the distribution of linear sites, and set about 100m inland. The other 
(JW3120) is set back about 500 m inland.

Both JW2298 and JW1807 are deposited on old beach deposits, but the beach 
deposits under JW2298 are eroded into and overlying a palaeosol. JW1864 and 
JW3120 are also located on palaeosols. Again these sites show that the local con
ditions have changed, with both shoreline and climatic change affecting the land
scape. In addition the beach sediments under JW2298 show that relative sea level 
was originally higher than the 1.5 m undercut cliff on which the mound sits. 

JW1807. A 3 m high mound, c. 40 m in diameter, located on top of a beach ridge 
(Figure 4.18). A 20 m trench was excavated to the centre of the mound, and 115 
bulk samples were recovered from three columns. The predominant species is C. 
C. , and  sp. is also present. A pottery sherd was found stratified 
in the upper layers of the mound. 

JW1864. A low mound, c. 1 m deep and 15 m in diameter. A trench was exca

JW5697. A scatter c. 5 m in diameter and one or two layers of shells deep (Fig
ure 4.15), composed of  sp., located on top of beach deposits. Nine bulk 
samples were taken from one column.

JW5719. A scatter c. 5m in diameter and one layer of shells deep, located on top 
of a beach deposit and composed of  sp. (Figure16). Five bulk samples 
were taken from 1 column.

On the south side of the Janaba West palaeobay, four more sites were excavated 
(Figure 4.17). Here the palaeoshoreline is most pronounced, with a clearly iden
tifiable undercut notch, and this appears to become progressively more elevated 
towards the southernmost end to form a cliff some 2 m high. This shoreline has 
one of the most impressive linear distributions of shell mounds on the whole is
land, with at least 40 individual mounds including some very large ones, some of 
which merge into a single line in places. There are no later shell middens on the 
sand deposits in front of this palaeoshoreline. Two of the large shell mounds on 
the main palaeoshoreline were excavated, one at the mouth of the palaeobay close 
to the modern shoreline (JW2298), and one close to the northern end of the linear 
distribution of sites towards the head of the palaeobay (JW1807). Both of these are 
large mounds over 2 m high. The first inland site excavated is JW1864 – roughly 
midway along the distribution of linear sites, and set about 100m inland. The other 
(JW3120) is set back about 500 m inland.

Both JW2298 and JW1807 are deposited on old beach deposits, but the beach 
deposits under JW2298 are eroded into and overlying a palaeosol. JW1864 and 
JW3120 are also located on palaeosols. Again these sites show that the local con
ditions have changed, with both shoreline and climatic change affecting the land
scape. In addition the beach sediments under JW2298 show that relative sea level 
was originally higher than the 1.5 m undercut cliff on which the mound sits. 

JW1807. A 3 m high mound, c. 40 m in diameter, located on top of a beach ridge 
(Figure 4.18). A 20 m trench was excavated to the centre of the mound, and 115 
bulk samples were recovered from three columns. The predominant species is C. 
C. , and  sp. is also present. A pottery sherd was found stratified 
in the upper layers of the mound. 

JW1864. A low mound, c. 1 m deep and 15 m in diameter. A trench was exca
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JW5697. A scatter c. 5 m in diameter and one or two layers of shells deep (Fig-

ure 4.15), composed of Chicoreus sp., located on top of beach deposits. Nine bulk 
samples were taken from one column.

JW5719. A scatter c. 5m in diameter and one layer of shells deep, located on top 
of a beach deposit and composed of Chicoreus sp. (Figure16). Five bulk samples 
were taken from 1 column.

4.6  Janaba West (Southwest): General Description

On the south side of the Janaba West palaeobay, four more sites were excavated 
(Figure 4.17). Here the palaeoshoreline is most pronounced, with a clearly iden-

tifiable undercut notch, and this appears to become progressively more elevated 
towards the southernmost end to form a cliff some 2 m high. This shoreline has 
one of the most impressive linear distributions of shell mounds on the whole is-

land, with at least 40 individual mounds including some very large ones, some of 
which merge into a single line in places. There are no later shell middens on the 
sand deposits in front of this palaeoshoreline. Two of the large shell mounds on 
the main palaeoshoreline were excavated, one at the mouth of the palaeobay close 
to the modern shoreline (JW2298), and one close to the northern end of the linear 
distribution of sites towards the head of the palaeobay (JW1807). Both of these are 
large mounds over 2 m high. The first inland site excavated is JW1864 – roughly 
midway along the distribution of linear sites, and set about 100m inland. The other 
(JW3120) is set back about 500 m inland.

Both JW2298 and JW1807 are deposited on old beach deposits, but the beach 
deposits under JW2298 are eroded into and overlying a palaeosol. JW1864 and 
JW3120 are also located on palaeosols. Again these sites show that the local con-

ditions have changed, with both shoreline and climatic change affecting the land-

scape. In addition the beach sediments under JW2298 show that relative sea level 
was originally higher than the 1.5 m undercut cliff on which the mound sits. 

JW1807. A 3 m high mound, c. 40 m in diameter, located on top of a beach ridge 
(Figure 4.18). A 20 m trench was excavated to the centre of the mound, and 115 
bulk samples were recovered from three columns. The predominant species is C. 
C. fasciatus, and Chicoreus sp. is also present. A pottery sherd was found stratified 
in the upper layers of the mound. 

JW1864. A low mound, c. 1 m deep and 15 m in diameter. A trench was exca-
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vated to the centre of the mound, and 23 bulk samples were recovered from one 
column (Figure 4.19). The site overlies a thin palaeosol, and a single lithic piece 
was discovered at the base of the midden. 

JW2298. A 2 m high shell mound, 30 m across. A trench was excavated to the 
centre of the mound, yielding 70 bulk samples recovered from two columns (Fig-

ure 4.20). The mound is located on a well-developed palaeosol, in turn overlain by 
a beach deposit. The coral platform on which these deposits sit has been undercut 
by marine erosion to create a typical notch, formed at the time when the sea came 
into the bay (Figure 4.21). 

JW3120. A low mound of c. 50 cm thickness and 10 m diameter. This is com-

posed of C. fasciatus with a limited palaeosol preserved under the mound, and 
resulted in 12 bulk samples recovered from one column in a trench excavated to 
the centre of the mound (Figure 4.22).  

4.7 Conclusion

The progamme of excavations this season has given a new insight into the vari-
ability of the shell mounds and their relationship to changing shorelines and climatic 
conditions. The palaeosols preserved beneath some shell mounds are of particular 
interest, because soils do not currently form on the islands in the areas where the 
shell mounds are located. The palaeo-beach ridges preserved under many mounds 
also demonstrate the dynamic nature of shoreline change. Where these ridges have 
shifted seawards in relation to relative sea-level change, sites of shell deposition 
have moved with them. It is also clear that the sites as a whole span a considerable 
time range, rather greater than that indicated by the initial radiocarbon dates ob-

tained from Janaba 4 and Khur Maahdi 1057. Some of the more recent sites found 
on the sandy infill, particularly at Janaba West (North) contain pottery and bones 
of vertebrate fauna, but whether this reflects differences in the use of different 
sites or different and perhaps age-related conditions of preservation will have to 
await further analysis. In addition, although C. fasciatus is the dominant species in 
most cases, there are differences in the secondary species at different sites, which 
may reflect habitat variations in different localities and at different time periods, 
as well as intermittent layers dominated by the larger gastropods, and this pattern 
will become clearer once analysis of the bulk samples has progressed further. At 
least one piece of pottery has also been recovered from within one of the large shell 
mounds on the major palaeoshoreline, which is the first time that an association 
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Figure 4.1. General distribution of shell mounds on the Farasan Islands, indicated by red 
circles, showing the three areas selected for more detailed sampling. Individual circles 
may comprise more than one shell mound. Map prepared by Matthew Meredith-Williams. 
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Figures

Figure 4.1. General distribution of shell mounds on the Farasan Islands, indicated by red 
circles, showing the three areas selected for more detailed sampling. Individual circles 
may comprise more than one shell mound. Map prepared by Matthew Meredith-Williams. 
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Figure 4.2. Members of the field team. L to R: Matthew Meredith-Williams, Bernie 
Larsen, Abdullatif Aqeeli, Abdullatif Hazazy, Geoff Bailey, Ahmed Gokhab, Hafez 
Hazazy, Abdullah Zakaan, Kasey Allely. Photo by Ali Mutaen. 

Figure 4.3. Distribution of shell middens in Janaba East (red circles), showing those sites 
selected for excavation (green circles). Dashed line shows the position of palaeoshorelines. 
Map prepared by Matthew Meredith-Williams.

Figure 4.4. Site JE0097, showing the remains of coral structures on the mound surface, 
looking northwest. To the right of the image is the spoil heap of red-brown soil from the 
excavation of JE5641, and the line of larger mounds is visible in the distance. Photo by 
Geoff Bailey, 4 February 2013.

Figure 4.5. Site JE0078 after the excavation of the main trench and before the removal of 
column samples. Note the darker lenses of ash and sediment near the top of the section 
and the predominance of larger gastropods in the lower half of the deposit. Photo by 
Geoff Bailey, 24 January 2013.
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Figure 4.4. Site JE0097, showing the remains of coral structures on the mound surface, 
looking northwest. To the right of the image is the spoil heap of red-brown soil from the 
excavation of JE5641, and the line of larger mounds is visible in the distance. Photo by 
Geoff Bailey, 4 February 2013.

Figure 4.5. Site JE0078 after the excavation of the main trench and before the removal of 
column samples. Note the darker lenses of ash and sediment near the top of the section 
and the predominance of larger gastropods in the lower half of the deposit. Photo by 
Geoff Bailey, 24 January 2013.
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Figure 4.6. General view of Site JE0086 during the course of excavation, looking 
southwest. Photo by Niklas Hausmann 4 February 2013.

Figure 4.7. Sections through the large mound, JE0087, after removal of the column 
samples from the end section. The general layering of the shells and the presence of 
narrow ash layers is clearly visible. Photo by Niklas Hausmann, 31 January 2013.

Figure 4.8. Section through site JE5656. The lower part of the section comprises cemented 
beach deposit. Photo by Niklas Hausmann, 3 February 2013.

Figure 4.9. General view of JE5641 after excavation of the trench, looking west. The line 
of shell mounds distributed along the palaeoshoreline, including JE0086 and JE0087, is 
visible in the distance. Photo by Niklas Hausmann, 4 February 2013.

Figure 4.8. Section through site JE5656. The lower part of the section comprises cemented 
beach deposit. Photo by Niklas Hausmann, 3 February 2013.

Figure 4.9. General view of JE5641 after excavation of the trench, looking west. The line 
of shell mounds distributed along the palaeoshoreline, including JE0086 and JE0087, is 
visible in the distance. Photo by Niklas Hausmann, 4 February 2013.
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Figure 4.8. Section through site JE5656. The lower part of the section comprises cemented 
beach deposit. Photo by Niklas Hausmann, 3 February 2013.

Figure 4.9. General view of JE5641 after excavation of the trench, looking west. The line 
of shell mounds distributed along the palaeoshoreline, including JE0086 and JE0087, is 
visible in the distance. Photo by Niklas Hausmann, 4 February 2013.
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Figure 4.10. Section through JE5641. The shell deposits sit directly on the fossil coral 
platform. Photo by Niklas Hausmann, 27 January 2013.

Figure 4.11. General view of JE5642 excavated trench, looking east. Photo by Niklas 
Hausmann, 25 January, 2013.

Figure 4.12. Section through JE5642. Shells of the large gastropod,  sp., dominate 
in the lowermost deposit and near the surface, with shells of 
common in the intervening layer.

Figure 4.13. The shell scatter of JE5800 before excavation, looking inland towards one 
of the larger shell mounds located on the main palaeoshoreline. Photo by Geoff Bailey, 
23 January 2013.

Figure 4.12. Section through JE5642. Shells of the large gastropod,  sp., dominate 
in the lowermost deposit and near the surface, with shells of 
common in the intervening layer.

Figure 4.13. The shell scatter of JE5800 before excavation, looking inland towards one 
of the larger shell mounds located on the main palaeoshoreline. Photo by Geoff Bailey, 
23 January 2013.
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Figure 4.12. Section through JE5642. Shells of the large gastropod, Chicoreus sp., dominate 
in the lowermost deposit and near the surface, with shells of Conomurex fasciatus more 

common in the intervening layer.

Figure 4.13. The shell scatter of JE5800 before excavation, looking inland towards one 
of the larger shell mounds located on the main palaeoshoreline. Photo by Geoff Bailey, 
23 January 2013.
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Figure 4.14. Distribution of shell middens in Janaba West (Northeast) showing those sites 
selected for excavation. Colour conventions as for Figure 4.3. Map prepared by Matthew 
Meredith-Williams.

Figure 4.15. Section through JW1705, showing the dominance of large gastropod shells 
visible in section. Photo by Niklas Hausmann, 9 February, 2013.

Figure 4.16. Section through JW5694. Beach deposits are visible at the base of the section. 
Photo by Niklas Hausmann, 5 February, 2013.

Figure 4.17. Section through JW5697. The generally sandy matrix and the presence 
of beach deposits at the base of the section are visible. Photo by Niklas Hausmann, 5 
February, 2013.

Figure 4.16. Section through JW5694. Beach deposits are visible at the base of the section. 
Photo by Niklas Hausmann, 5 February, 2013.

Figure 4.17. Section through JW5697. The generally sandy matrix and the presence 
of beach deposits at the base of the section are visible. Photo by Niklas Hausmann, 5 
February, 2013.
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Figure 4.16. Section through JW5694. Beach deposits are visible at the base of the section. 
Photo by Niklas Hausmann, 5 February, 2013.

Figure 4.17. Section through JW5697. The generally sandy matrix and the presence 
of beach deposits at the base of the section are visible. Photo by Niklas Hausmann, 5 
February, 2013.
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Figure 4.18. Section through JW5719, showing a layer of Chicoreus shells above a thick 
beach deposit. Photo by Niklas Hausmann. 5 February, 2013.

Figure 4.19. Distribution of shell middens in Janaba West (Southwest) showing those 
sites selected for excavation. Colour conventions as for Figure 4.3. Map prepared by Matt 
Meredith-Williams.

Figure 4.20. General view of JW1807 after completion of excavations, looking west. 
Photo by Niklas Hausmann, 23 February, 2013.
Figure 4.20. General view of JW1807 after completion of excavations, looking west. 
Photo by Niklas Hausmann, 23 February, 2013.
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Figure 4.20. General view of JW1807 after completion of excavations, looking west. 
Photo by Niklas Hausmann, 23 February, 2013.
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Figure 4.21. Section of JW1807, after removal of two column samples from the end 
section. Photo by Bernie Larsen, 23 February, 2013.

Figure 4.22. Section through JW1864 after removal of column samples. Photo by Niklas 
Hausmann, 21 February, 2013.
Figure 4.22. Section through JW1864 after removal of column samples. Photo by Niklas 
Hausmann, 21 February, 2013.
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Figure 4.22. Section through JW1864 after removal of column samples. Photo by Niklas 
Hausmann, 21 February, 2013.
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Figure 4.23. General view of JW2298 after excavation. Note the change in the pattern of 
shell accumulation in the right hand section. Photo by Niklas Hausmann, 23 February, 
2013.

Figure 4.24. General view of JW2298 looking North, showing the undercut coral platform 
in front of the mound, and to its right the former bay, which is now dry. Photo by Niklas 
Hausmann, 23 February, 2013.

Figure 4.25.  Section through JW3120 after removal of column samples. Photo by Niklas 
Hausmann, 21 February, 2013.

Figure 4.24. General view of JW2298 looking North, showing the undercut coral platform 
in front of the mound, and to its right the former bay, which is now dry. Photo by Niklas 
Hausmann, 23 February, 2013.

Figure 4.25.  Section through JW3120 after removal of column samples. Photo by Niklas 
Hausmann, 21 February, 2013.



115Results of the Saudi - British mission

Figure 4.24. General view of JW2298 looking North, showing the undercut coral platform 
in front of the mound, and to its right the former bay, which is now dry. Photo by Niklas 
Hausmann, 23 February, 2013.

Figure 4.25.  Section through JW3120 after removal of column samples. Photo by Niklas 
Hausmann, 21 February, 2013.
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5.1 Introduction

Archaeological and geomorphological fieldwork was undertaken over four 
weeks in February and March 2013 in the provinces of Jizan and Asir (Figure 5.1). 
The primary goals of the work were to: (a) survey for locations with early stone 
tools in order to expand the number of archaeological sites and the range of arte-

fact material; (b) identify geological deposits and sedimentary sections that might 
provide palaeoenvironmental and chronological context for the archaeological ma-

terial. Survey focussed on a selection of areas, chosen because they have previous-

ly yielded evidence of early stone artefacts, or because they are areas identified in 
earlier survey work as having potentially attractive geological, geomorphological 
and topographic conditions for human occupation and the preservation and vis-

ibility of archaeological evidence (Bailey et al., 2012b; Devès et al., 2012, 2013). 
In total, over 50 locations were visited and logged using GPS, the majority with 
Palaeolithic artefacts, over 700 in total, including artefacts typical of Early (ESA), 
Middle (MSA) and Later Stone Age (LSA) affinities. Preliminary analysis of the 
collected lithics was conducted prior to their deposition in the Sabiya Museum, 
Jizan Province. Samples for specialist palaeoenvironmental and dating analyses 
were collected from a number of locations, and were prepared for shipping back to 
the UK. The following report summarises the observations by area. 

5.2 Background

Considerable recent new work has focussed on the search for Palaeolithic sites 
in Saudi Arabia and more widely in the southern Arabian Peninsula, given its key 
geographical position between Africa and Eurasia, with the expectation that there 
should be an abundant distribution of early human occupation extending back to 
very early periods of the Stone Age (Armitage et al. 2011; Delagnes et al. 2012, 
2013; Groucutt & Petraglia 2012; Petraglia et al. 2011; Rose et al. 2011). However, 
the record is still very patchy, chronological control is limited, and large areas still 
remain to be explored in detail. In the DISPERSE project (Bailey et al., 2012a) we 
have focused on the Southwest region of Saudi Arabia, because of its proximity 
to Africa, the likelihood of relatively easy population movement directly across 
the southern end of the Red Sea in the vicinity of the Hanish Sill (Lambeck et al., 
2011), the probable importance of coastal regions in human dispersal, and the gen-

erally favourable environmental conditions for human occupation in the southern 
Red Sea escarpment and coastal plain throughout the climatic changes of the Pleis-

tocene, including an extensive and now-submerged landscape extending for up to 
100 km westward of the present coastline during periods of low sea level.

Our aim in DISPERSE is to undertake new archaeological and geomorpho
logical survey in the region, combined with mapping techniques to reconstruct 
landscape evolution from the regional to the site scale, and to assess the relation
ship between Palaeolithic sites and their landscapes and the impact of physical 
landscape characteristics and environmental factors on the nature and distribution 
of early human settlement and dispersal. This work includes exploration of the 
now-submerged landscape, which is reported elsewhere 

Prior to survey, satellite imagery (LandsatGeoCover 2000/ETM+ Mosaics and 
imagery accessed through Google Earth imagery) and DEMs (ASTER GDM v2 
and SRTM 90m v4.1) was used to map and classify landforms, with ground-truth
ing visits in May–June and November 2012 (Bailey et al. 2012; Devès et al. 2012, 
2013; Inglis et al. In Press). Landforms were assessed for their potential for surface 
Palaeolithic archaeology and preservation of, and access to, potentially artefact-
bearing stratigraphy. Survey in February 2013 focused primarily on areas of low 
sedimentation and high potential for visible surface archaeology, to rapidly assess 
the region’s archaeological potential. 

A four-wheel drive vehicle was used to access target areas, with further explora
tion on foot. Areas targeted included lava flows and exposed bedrock, especially 
on flat and elevated terrain providing a good view over the surrounding landscape. 
Previous experience in this region and elsewhere has shown that these vantage 
points often attract prehistoric people, and artefacts dropped in such locations can 
remain in place for many millennia without further disturbance or burial by sedi
ment cover. 

In the target areas the terrain was slowly traversed on foot by team members 
spaced at 5–10 m intervals walking along transects of 100–500 m distance, some
times further, the distances varying according to local circumstances. Key geomor
phological features for dating landscape evolution, such as raised beach terraces and 
sections in quarries, were also targeted for sampling and dating where appropriate, 
and accessible sections were scanned for the presence of artefacts visible in situ. 

Fifty-four target areas were explored in this way, and Palaeolithic artefacts were 
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tocene, including an extensive and now-submerged landscape extending for up to 
100 km westward of the present coastline during periods of low sea level.

Our aim in DISPERSE is to undertake new archaeological and geomorpho-

logical survey in the region, combined with mapping techniques to reconstruct 
landscape evolution from the regional to the site scale, and to assess the relation-

ship between Palaeolithic sites and their landscapes and the impact of physical 
landscape characteristics and environmental factors on the nature and distribution 
of early human settlement and dispersal. This work includes exploration of the 
now-submerged landscape, which is reported elsewhere 

5.3 Methods

Prior to survey, satellite imagery (LandsatGeoCover 2000/ETM+ Mosaics and 
imagery accessed through Google Earth imagery) and DEMs (ASTER GDM v2 
and SRTM 90m v4.1) was used to map and classify landforms, with ground-truth-

ing visits in May–June and November 2012 (Bailey et al. 2012; Devès et al. 2012, 
2013; Inglis et al. In Press). Landforms were assessed for their potential for surface 
Palaeolithic archaeology and preservation of, and access to, potentially artefact-
bearing stratigraphy. Survey in February 2013 focused primarily on areas of low 
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A four-wheel drive vehicle was used to access target areas, with further explora-

tion on foot. Areas targeted included lava flows and exposed bedrock, especially 
on flat and elevated terrain providing a good view over the surrounding landscape. 
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and accessible sections were scanned for the presence of artefacts visible in situ. 

Fifty-four target areas were explored in this way, and Palaeolithic artefacts were 
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recorded at the great majority. Following the practice established in the 2012 sur-
veys, all locations visited and artefacts observed were logged with a hand-held 
GPS and given a unique Waypoint (WP) number with its own GPS coordinates. 
Artefacts located in a given target area but further apart than the horizontal margin 
of error in the recording equipment (typically ±5–10 m for standard hand-held 
GPS) were given different WP numbers. In areas with high densities of artefacts, 
a sampling strategy appropriate to the local conditions was employed. For ex-

ample, at one Waypoint the number of artefacts was counted within four 5 m x 5 
m squares distributed across a 200 m transect, but only a sub-sample of artefacts 
was removed. In another case, all lithic material within a 2 m x 2 m square was 
collected for later examination to determine more accurately what was worked 
and what was naturally flaked. Photographs were taken of artefacts in situ before 
removal and of the surrounding terrain. 

The WP number is the key identifier attached to all records and labels and allows 
for the integration of all relevant data including artefact locations, photographs and 
other descriptive information within a single relational database or GIS. Over 700 
lithics were recorded in this way and collected for later cleaning and preliminary 
analysis prior to deposition in the Sabiya Museum in Jizan Province. In 2014, the 
DISPERSE project retrospectively grouped the 2013 WP numbers into ‘Locali-
ties’. These numbers have been added where appropriate to this preliminary report 
in this monograph to ease understanding and cross-referencing of the locations 
discussed in future analysis and publications. 

5.4 Southern Jizan

5.4.1 Wadi Nakhlan and Jebel Akwah

Investigations in the area east of Sabiya focussed on the twin cinder cones of 
Jebel Akwah, and the line of schist and granite jebels that run NW–SE behind the 
cones, as well as the upper parts of Wadi Sabiya and Wadi Nakhlan (Figure 5.2). 
Ten locations were visited in this area, and artefacts observed at all locations. 

Jebel Akwah

Lava flows at the edges of both of the cinder cones were visited. On the north-

ern cinder cone, a few Palaeolithic artefacts made on local basalt, both of ESA 
and MSA type, were observed on the edges of the lava flows (WP485–491/L0015 

and WP479–484/L0014), along with two rounded pebbles that may have been 
transported onto the lava flow by humans for use as hammerstones (WP470–478/
L0013). No artefacts were observed on the western flanks of the Southern cinder 
cone (WP400–403/L0001), and two rounded pebbles were observed on the lava 
flow above the wadi that runs between the jebels (WP518–520/L0019).

The incision of Wadi Sabiya and its tributaries through the sediments lying to 
the south of the Jebel Akwah cinder cones exposes up to 15m of silts, wadi sands 
and gravels preserved under volcanic tuff (Figure 5.3), extending over a number of 
kilometres (WP513–517/L0018; WP521–524/L0020). No artefacts were observed 
in these sections, yet the current (although problematic) date of c. 0.3mya for the 
deposition of the tuff (Müller 1979) opens the possibility that stratified ESA-age 
artefacts are preserved in these deposits.  
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pears that this alluvium, which overlies the volcanic tuff observed in Wadi Sabiya, 
is post-Palaeolithic. Two OSL samples were taken from the alluvium where it was 
exposed in a small quarry (WP504) in order to date this major landscape unit. 

Palaeolithic artefacts were observed on a lava flow at the western edge of the 
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and WP479–484/L0014), along with two rounded pebbles that may have been 
transported onto the lava flow by humans for use as hammerstones (WP470–478/
L0013). No artefacts were observed on the western flanks of the Southern cinder 
cone (WP400–403/L0001), and two rounded pebbles were observed on the lava 
flow above the wadi that runs between the jebels (WP518–520/L0019).

Wadi Sabiya

The incision of Wadi Sabiya and its tributaries through the sediments lying to 
the south of the Jebel Akwah cinder cones exposes up to 15m of silts, wadi sands 
and gravels preserved under volcanic tuff (Figure 5.3), extending over a number of 
kilometres (WP513–517/L0018; WP521–524/L0020). No artefacts were observed 
in these sections, yet the current (although problematic) date of c. 0.3mya for the 
deposition of the tuff (Müller 1979) opens the possibility that stratified ESA-age 
artefacts are preserved in these deposits.  

Further upstream of the quarried area, the wadi incises through a basaltic dyke 
(WP525–6/L0023). An andesite flake and discoidal basalt core indicate potential 
ESA or MSA activity in the area.

Two areas were visited where wadis flow through the line of schist jebels that 
run parallel to the escarpment and rift:

•	 At WP529–538/L0024, material recovered from the jebel adjacent to the 
wadi ranged from ESA and MSA material on basalt and chert to potentially 
later LSA material made on shale.

•	 At WP498–502/L0017, on linear jebels of schist and basalt, quartzite and 
basalt ESA and MSA artefacts were observed.

Only ceramics and two small undiagnostic flake artefacts were observed on the 
alluvial terrace to the East of the line of jebels at WP493–497/L0016. It thus ap-

pears that this alluvium, which overlies the volcanic tuff observed in Wadi Sabiya, 
is post-Palaeolithic. Two OSL samples were taken from the alluvium where it was 
exposed in a small quarry (WP504) in order to date this major landscape unit. 

5.4.2  Abu Arish Lava Flows and Wadi Jizan Lake  

Wadi Jizan Dam Lake

Palaeolithic artefacts were observed on a lava flow at the western edge of the 
lake behind Wadi Jizan Dam (WP415–417/L006). The artefacts, flakes and cores 
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on quartzite, basalt and chert appear to be MSA and later (Figure 5.4). The site 
itself is on a vantage point above the dam lake, where, prior to the construction of 
the dam, at least four main wadis flowed together into Wadi Jizan, affording com-

manding views over an area potentially attractive for animals due to the presence 
of fresh water. 

The area of lava flows that extend below the dam, East of Abu Arish, was inves-

tigated at a number of locations:
•	 WP421–422/L0008: no artefacts were recovered from what appears to be 

quite a porous, low quality basalt flow.
•	 WP423–429/L0009: an ESA basalt core and MSA basalt and chert flakes 

were observed, on a younger, less-porous flow of lava above WP421–422.
•	 WP574-578/L0029: on the edge of the same, younger lava flow as WP423–

429, cut by a wadi, a single broken andesite pebble was observed, possibly 
transported from the wadi bed by humans.

•	 WP572–573/L0028: in an area of lava away from any marked watercourses, 
basalt (ESA) flakes and quartz flakes (potentially later than MSA) were ob-

served.
•	 WP561–570/L0027: basalt ESA and MSA flakes were observed on a lava 

terrace above Wadi Jizan. Samples of lava were also taken for dating from 
this location.

•	 WP540–546/L0026: ESA and MSA artefacts on basalt, chert and andesite 
were observed on the lower part of a lava flow adjacent to a wadi.

In a quarry to the south of the main Abu Arish-Fayfa road, quarrying has ex-

posed deep sequences of wadi sands and silts preserved below in situ lava flows 
(WP408–412 & 579–585/L0003). Samples of this lava were taken for dating. On 
the surface of the lava, a range of lithics was observed, including MSA quartz and 
chert flakes as well as ESA basalt flakes. This area, like that of the sediments pre-

served under tuff near Wadi Sabiya, contains high potential for the preservation of 
stratified material. 

5.4.3 Jebel Umm Al Qumam

The two cinder cones of Jebel Umm Al Qumam, SE of Abu Arish and close to 
the modern town of Al Wahmah were revisited after a brief reconnaissance in May 

2012. An extensive array of lithics was recovered from the lava flow that extends 
to the SW of the northernmost cinder cone (WP413A–414/L0005 and WP430–
460/L0010). Over 50 lithic artefacts including flakes and cores were collected and 
logged from this area, predominantly ESA and MSA material on basalt, with some 
on chert (Figure 5.5) and quartzite, as well as a potential LSA retouched chert 
flake. The area appears to have been consistently a major focus of activity through
out the Palaeolithic, and should be investigated more fully in future seasons.

The lava flow is covered by later sediments in the form of orange-red allu
vium, and, overlying this there are more recent dunes that are undergoing erosion 
by small wadis. These two landscape units, post-dating the lava, may potentially 
contain stratified archaeological material. In order to date the succession of these 
units to focus future investigations, further, OSL samples were removed from the 
alluvium in one location (WP892), and from the aeolian material in two other loca
tions (WP893/L0055 and WP898/L0010).

Wadi Aramram, draining from the escarpment, runs through the gap between 
the sandstone and quartzite Jebel Baqarah and the volcanic Jebel Lababa, both 
marked topographic features in their landscape, before flowing to the sea (Figure 
5.6). The wadi was visited at three locations:

•	 WP865–875, & 885–888/L0053: on the flanks of sandstone jebels to the 
north of Jebel Lababa, MSA sandstone flakes were observed. Behind these 
jebels, in an area of trapped sediment incised by wadis, a mixture of undiag
nostic chert and quartzite lithics was observed in the wadi bed.

•	 WP876–886/L0054: basalt ESA and MSA artefacts were found on the lava 
flow at the eastern edge of Jebel Lababa.

•	 WP861–863/L0052: no artefacts were observed at this location, an area of 
exposed schist and quartzite that forms a topographic high in the landscape

The rockshelters in the lava flow at the base of Jebel Hashahish located in No
vember 2012 were investigated further (WP857–858/L0051). Above the rockshel
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2012. An extensive array of lithics was recovered from the lava flow that extends 
to the SW of the northernmost cinder cone (WP413A–414/L0005 and WP430–
460/L0010). Over 50 lithic artefacts including flakes and cores were collected and 
logged from this area, predominantly ESA and MSA material on basalt, with some 
on chert (Figure 5.5) and quartzite, as well as a potential LSA retouched chert 
flake. The area appears to have been consistently a major focus of activity through-

out the Palaeolithic, and should be investigated more fully in future seasons.
The lava flow is covered by later sediments in the form of orange-red allu-

vium, and, overlying this there are more recent dunes that are undergoing erosion 
by small wadis. These two landscape units, post-dating the lava, may potentially 
contain stratified archaeological material. In order to date the succession of these 
units to focus future investigations, further, OSL samples were removed from the 
alluvium in one location (WP892), and from the aeolian material in two other loca-

tions (WP893/L0055 and WP898/L0010).

5.5  Northern Jizan and Asir 

5.5.1 Wadi Aramram, Jebel Baqarah and Jebel Lababa

Wadi Aramram, draining from the escarpment, runs through the gap between 
the sandstone and quartzite Jebel Baqarah and the volcanic Jebel Lababa, both 
marked topographic features in their landscape, before flowing to the sea (Figure 
5.6). The wadi was visited at three locations:

•	 WP865–875, & 885–888/L0053: on the flanks of sandstone jebels to the 
north of Jebel Lababa, MSA sandstone flakes were observed. Behind these 
jebels, in an area of trapped sediment incised by wadis, a mixture of undiag-

nostic chert and quartzite lithics was observed in the wadi bed.
•	 WP876–886/L0054: basalt ESA and MSA artefacts were found on the lava 

flow at the eastern edge of Jebel Lababa.
•	 WP861–863/L0052: no artefacts were observed at this location, an area of 

exposed schist and quartzite that forms a topographic high in the landscape

5.5.2  Jebel Hashahish

The rockshelters in the lava flow at the base of Jebel Hashahish located in No-

vember 2012 were investigated further (WP857–858/L0051). Above the rockshel-
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ters, a mixture of MSA and potentially later flakes and cores on quartz, basalt, 
indurated shale and chert were observed.

5.5.3  Granite Outcrops

A series of granite outcrops to the east of the Shugaig-Muhayil road were vis-

ited (WP607–622 & 804–850/L0033), and yielded a large number of artefacts. A 
transect of 1km was walked between two of these outcrops (Figure 5.7). Artefacts 
include MSA and ESA material, as well as potentially later material on a range of 
raw materials, such as basalt, quartz, chert and sandstone.

5.5.4 Western Edge of Harrat Al Birk

The volcanic jebel identified as WP041 in November was re-visited, and a large 
range of additional lithics was logged and recovered (WP594–606/L0032) to add 
to those already recorded. The material was almost exclusively ESA and MSA and 
on basalt, although one chert endscraper was also observed which may be later in 
date. This further underlines the site as an important locale for human populations 
throughout prehistory.

5.5.5 Wadi Najla

Bounded by old lava flows that overlie schist and sandstone bedrock, Wadi Na-

jlan runs from a large, flat basin c.10 km inland to the sea through a deep gorge 
incised through more recent lava flow deposits that have left spectacular cliffs of 
columnar basalt. In this gorge, major deposits of tufa were observed, marking peri-
ods of a wetter environment, as well as deposits that could have dammed the wadi 
flow. This lava flow ceases ~6 km from the sea after which the valley broadens 
once more to reflect its ancient topography. 

Artefacts were observed at a number of locations along Wadi Najla. 
•	 WP676–693/L0039: on the flanks of an isolated jebel in the basin at the head of 

the wadi, many MSA and some potentially ESA lithics were observed, as well 
as deposits of heavily weathered tufa, which were sampled for further analysis.

•	 WP695–706/L0040: at the head of the gorge incised through the lava, numer-
ous ESA basalt lithics were observed on the lava surface. Within the gorge, 
samples of lava and tufa were taken for dating and further analysis.

•	 WP765–769 & 801–802/L0041: only one potential MSA quartz flake was 

recovered from the lava flow overlooking the deep gorge at this point, but the 
extensive tufa deposits in the wadi bed were sampled for palaeoenvironmen
tal analysis and dating (Figure 5.8).

•	 WP770–783 and WP803/L0042: potential MSA and some ESA lithics on 
basalt and andesite were observed on an alluvial terrace in the base of the 
gorge. Above this, on the lava flow overlooking the wadi, ESA and MSA 
basalt flakes were observed. A tufa deposit from the base of the wadi was 
sampled for palaeoenvironmental and dating analysis, along with lava from 
the top of the lava flow.

In addition to investigations in the main wadi, the headwaters of a small tributary 
draining the lava flows were visited (WP785–800/L0049). Here, alongside tufa 
deposits (sampled for palaeoenvironmental analysis and dating), ESA and MSA 
basalt artefacts were observed. 

At the mouth of Wadi Dhahaban, on its southern edge, an apparently disused 
quarry was investigated (WP292/L0034) as a result of observations in May–June 
2012 of a deep marine sequence preserved in the wadi cut, underlying surface scat
ters of lithics. 

Closer inspection of the quarry, where thick deposits of beachrock overlying 
lava flows are exposed, revealed ESA and MSA artefacts both on the present sur
face of the beach deposits and also on the surrounding lava flows. In addition, a 
number of flakes embedded within these beach deposits were exposed where the 
deposits are cut by a small wadi (Figure 5.9). 

The exact relationship of the deposition of the beach deposits to the lithics is 
unclear - a number of lithics lie in a clast-rich unit at the base of the sequence, 
consisting of well-rounded cobbles of lava. The lithics themselves are relatively 
unweathered indicating that they have not moved far from their environment of 
deposition (Figure 5.10). The entire unit is cemented by carbonate deposition, pre
sumably linked to the development of the beach rock deposits that overlie it. Over
lying the clast-rich unit are bedded deposits of beach shell sand that also contain 
embedded lithics.

The beach sediments were sampled for OSL dating and further analysis where 
they were exposed in the main quarry area, as well as in the area containing the 
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recovered from the lava flow overlooking the deep gorge at this point, but the 
extensive tufa deposits in the wadi bed were sampled for palaeoenvironmen-

tal analysis and dating (Figure 5.8).
•	 WP770–783 and WP803/L0042: potential MSA and some ESA lithics on 

basalt and andesite were observed on an alluvial terrace in the base of the 
gorge. Above this, on the lava flow overlooking the wadi, ESA and MSA 
basalt flakes were observed. A tufa deposit from the base of the wadi was 
sampled for palaeoenvironmental and dating analysis, along with lava from 
the top of the lava flow.

In addition to investigations in the main wadi, the headwaters of a small tributary 
draining the lava flows were visited (WP785–800/L0049). Here, alongside tufa 
deposits (sampled for palaeoenvironmental analysis and dating), ESA and MSA 
basalt artefacts were observed. 

5.5.6 Wadi Dhahaban

At the mouth of Wadi Dhahaban, on its southern edge, an apparently disused 
quarry was investigated (WP292/L0034) as a result of observations in May–June 
2012 of a deep marine sequence preserved in the wadi cut, underlying surface scat-
ters of lithics. 

Closer inspection of the quarry, where thick deposits of beachrock overlying 
lava flows are exposed, revealed ESA and MSA artefacts both on the present sur-
face of the beach deposits and also on the surrounding lava flows. In addition, a 
number of flakes embedded within these beach deposits were exposed where the 
deposits are cut by a small wadi (Figure 5.9). 

The exact relationship of the deposition of the beach deposits to the lithics is 
unclear - a number of lithics lie in a clast-rich unit at the base of the sequence, 
consisting of well-rounded cobbles of lava. The lithics themselves are relatively 
unweathered indicating that they have not moved far from their environment of 
deposition (Figure 5.10). The entire unit is cemented by carbonate deposition, pre-

sumably linked to the development of the beach rock deposits that overlie it. Over-
lying the clast-rich unit are bedded deposits of beach shell sand that also contain 
embedded lithics.

The beach sediments were sampled for OSL dating and further analysis where 
they were exposed in the main quarry area, as well as in the area containing the 
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embedded lithics. Further detailed research at this key site is required in order to 
fully date and map the beach sediments and to confirm their relationship to the 
embedded lithics.

5.5.7 Al Birk Coastal Sites

A number of coral terrace outcrops along the modern coastline were visited to 
investigate in more detail observations of potential lithics made by earlier authors 
as well as by the DISPERSE team in May–June 2013.

Coral terraces were visited at four locations south of Al Birk:
•	 WP287–288, 627–40 & 669–670/L0035: ESA basalt flakes and cores were 

observed on the lava flows above the raised coral terrace, upon which lay 
MSA basalt flakes.

•	 WP289, WP641–649/L0036: MSA and ESA artefacts on basalt were ob-

served on the upper, disturbed parts of coral terraces overlying lava flows.
•	 WP650–653/L0037: an MSA flake was observed on the lava flow above an 

area of coral terrace.
•	 WP654–668 & 672–674/L0038: at CASP site 216-208 (Zarins et al. 1981) 

extensive scatters of ESA and MSA basalt artefacts were observed on coral 
terraces on two sides of a volcanic jebel, including a crude handaxe, radial 
cores and flakes.

5.5.8 Northern Harrat Al Birk/Wadi Shafqah

A preliminary reconnaissance visit was undertaken to the northern edge of the 
Harrat Al Birk. Whilst the visit was brief, MSA artefacts were identified at three 
locations: two on lava flows adjacent to the present wadi that cuts deep gorges 
through them (WP715–726 & 744/L0044, and WP732–735 & 745–746/L0046), 
as well as on the slopes of a basalt and quartzite jebel (WP727–730/L0045). Un-

diagnostic Palaeolithic artefacts were observed on the surface of an area of lava 
adjacent to the wadi (WP737–741/L0047). 

Rock art was observed in a small valley adjacent to the main wadi at WP717–
719/L0044 (Figure 5.11). The art, engraved on columnar basalt lava flows, is con-

centrated in two areas, with the first covering around 5m2. The second, larger con-

centration continues for about 8m along the edge of the flow. This site requires 

more detailed recording and typological analysis, and also points to the need for 
further investigation to look for more rock art in the immediately surrounding area.

Given the deep Quaternary sedimentation in the area, there is high potential 
for the survival of stratified sites, with deep wadi cuts allowing potential access 
to these sediments. The observation of tufa deposits adjacent to the main wadi 
(WP742/L0048) also highlights the potential for environmental and hydrological 
reconstruction in the area, and a sample of this tufa was taken for further analysis. 

 The results of this field season highlight the significant potential of the Jizan 
area for furthering our understanding of the Palaeolithic of the Arabian Peninsula. 
In addition to extensive archaeological remains in the area, which span the ESA, 
MSA and LSA, there are multiple areas and landscape features such as tufa out
crops and coral terraces that hold the potential to contribute significantly to our 
understanding of Quaternary palaeoenvironments in Southern Arabia. 
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more detailed recording and typological analysis, and also points to the need for 
further investigation to look for more rock art in the immediately surrounding area.

Given the deep Quaternary sedimentation in the area, there is high potential 
for the survival of stratified sites, with deep wadi cuts allowing potential access 
to these sediments. The observation of tufa deposits adjacent to the main wadi 
(WP742/L0048) also highlights the potential for environmental and hydrological 
reconstruction in the area, and a sample of this tufa was taken for further analysis. 

5.6 Conclusion

 The results of this field season highlight the significant potential of the Jizan 
area for furthering our understanding of the Palaeolithic of the Arabian Peninsula. 
In addition to extensive archaeological remains in the area, which span the ESA, 
MSA and LSA, there are multiple areas and landscape features such as tufa out-
crops and coral terraces that hold the potential to contribute significantly to our 
understanding of Quaternary palaeoenvironments in Southern Arabia. 
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Figures

Figure 5.1. Overview map of locations visited in 2013 showing locations where Palaeolithic 
artefacts were observed. Elevation data © CGIAR-CSI SRTM 90m v4.1 database. Map 
prepared by Robyn Inglis.

Figure 5.2. Map of locations visited in Southern Jizan showing interpreted cultural 
affinities of Palaeolithic artefacts observed. Elevation data © CGIAR-CSI SRTM 90m 
v4.1 database. Map prepared by Robyn Inglis.

Figure 5.2. Map of locations visited in Southern Jizan showing interpreted cultural 
affinities of Palaeolithic artefacts observed. Elevation data © CGIAR-CSI SRTM 90m 
v4.1 database. Map prepared by Robyn Inglis.



133Results of the Saudi - British mission

Figure 5.2. Map of locations visited in Southern Jizan showing interpreted cultural 
affinities of Palaeolithic artefacts observed. Elevation data © CGIAR-CSI SRTM 90m 
v4.1 database. Map prepared by Robyn Inglis.
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Figure 5.3. Volcanic tuff overlying silt and sand sediments to the SE of Jebel Akwah 
(L0018) - the Southern cinder cone can be seen in the background. Photo: Robyn Inglis.

Figure 5.4. MSA basalt flakes from WP415–417/L0006, overlooking the Wadi Jizan Dam 
lake. Photo: Robyn Inglis.

Figure 5.5. Lithics from the lava flows on the SE edge of Jebel Umm Al Qumam (L0010). 
Photo: Andrew Shuttleworth.
Figure 5.5. Lithics from the lava flows on the SE edge of Jebel Umm Al Qumam (L0010). 
Photo: Andrew Shuttleworth.
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Figure 5.5. Lithics from the lava flows on the SE edge of Jebel Umm Al Qumam (L0010). 
Photo: Andrew Shuttleworth.
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Figure 5.6. Map of locations visited in Northern Jizan and Asir regions showing interpreted 
cultural affinities of Palaeolithic artefacts observed. Elevation data © CGIAR-CSI SRTM 
90m v4.1 database. Map prepared by Robyn Inglis.

Figure 5.7. View from granite outcrops looking NE across area of transect where ESA, 
MSA and LSA artefacts were recorded (L0033). Photo: Robyn Inglis.

Figure 5.8. Tufa deposits in Wadi Najla gorge. Photo: Robyn Inglis.

Figure 5.7. View from granite outcrops looking NE across area of transect where ESA, 
MSA and LSA artefacts were recorded (L0033). Photo: Robyn Inglis.

Figure 5.8. Tufa deposits in Wadi Najla gorge. Photo: Robyn Inglis.
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Figure 5.7. View from granite outcrops looking NE across area of transect where ESA, 
MSA and LSA artefacts were recorded (L0033). Photo: Robyn Inglis.

Figure 5.8. Tufa deposits in Wadi Najla gorge. Photo: Robyn Inglis.
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igure 5.9. Beach sediments with embedded lithics exposed by wadi erosion in Wadi 
Dhahaban Quarry (L0034). The people on the left are standing at the top of the exposure 
that contains the embedded lithics. Photo: Robyn Inglis

Figure 5.10. Flake embedded in clastic unit underlying beach rock, Wadi Dhahaban 
Quarry (L0034). Photo: Andrew Shuttleworth.

Figure 5.11. Engraved rock art panel on basalt flow (WP715/PL0044). Photo: Robyn 
Inglis.
Figure 5.11. Engraved rock art panel on basalt flow (WP715/PL0044). Photo: Robyn 
Inglis.
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Figure 5.11. Engraved rock art panel on basalt flow (WP715/PL0044). Photo: Robyn 
Inglis.
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6.1  Aims and Cruise Objectives 

The Farasan Islands cruise of the research vessel R/V AEGAEO (HCMR) is 
the first stage in a sub-project of DISPERSE (Work Package 3), concerned with 
offshore and underwater investigation of the submerged landscapes in the southern 
Red Sea. The Farasan Islands cruise is a joint mission with the Hellenic Centre for 
Marine Research (HCMR), Greece. The cruise took take place between 29th May 
and 13th June, with a research team of 22 personnel from the HCMR, the Uni-
versity of York, King Saud University, King Abdul Aziz University and the Saudi 
Geological Survey, 20 of whom took part in the on-board activities (Appendix 
1; Figure 1). This is a Cruise Report on the survey works accomplished and the 
achievements during the 2-week marine survey. The cruise took place between 29th 

May and 13th June.
DISPERSE – Dynamic Landscapes, Coastal Environments and Human Disper-

sals – is a 5-year (2011–2016) Advanced Grant (Agreement No. 269586), funded 
by the European Research Council under the ‘Ideas’ specific programme of the 
EU Seventh Framework Programme, with Prof. Geoff Bailey (University of York) 
as Principal Investigator, Prof. Geoffrey King (Institut de Physique du Globe de 
Paris) as co-Investigator, a small team of postgraduate and postdoctoral research-

ers funded by the project, and a wider team of participating international special-
ists, including Saudis, in archaeology, geochronology, geology, geophysics, tec-

tonic geomorphology and palaeoclimatology. The project is concerned with a wide 
range of research including fieldwork in East Africa, Saudi Arabia and the Eastern 
Mediterranean. The Saudi Arabian work is a joint Saudi-UK project co-directed by 
Prof. Geoff Bailey (University of York), and Prof. Abdullah Alsharekh (King Saud 
University), in partnership with the Saudi Commission for Tourism and Antiqui-
ties.

The general aims of the cruise were as follows:

• Undertake a preliminary underwater survey of selected areas of the offshore  
continental shelf in the Farasan-Jizan region

• Reconstruct the broad outlines of the now-submerged landscape and identify 
specific locations that might have preserved archaeological evidence of past 
human settlement when sea level was lower than present, down to approxi-
mately the -120 m bathymetric contour – the approximate position of sea 
level at its maximum regression 20,000 years ago.

These aims were realised through the following specific objectives and ac
tivities:
Reconstruct specific features of the submerged landscape as it would have 
existed when sea levels were lower than the present, focusing on geologi
cal structure, geomorphology and topographic features such as hill and val
ley systems, drainage basins palaeoshorelines, stream channels, lake basins, 
spring lines, sediment-filled valleys, cliff lines, caves, and rockshelters, of 
potential significance for understanding the prehistoric landscape and its po
tential for human occupation
Identify more localised features that might have been focal points for re
peated human activity and the deposition and accumulation of archaeologi
cal materials such as stone tools and shell mounds, e.g. rockshelters, caves, 
undercut shorelines, flat areas close to stream channels and water sources, 
and elevated plateaux with good views over the surrounding terrain 
Select particular localities that might be rewarding for more detailed exami
nation by diver investigation at a later phase of the DISPERSE project.
Take measurements, sediment cores, and dating samples to provide data on 
the palaeoenvironment and new benchmarks for reconstructing a more de
tailed sea-level curve. 

For the Farasan survey, we have selected general target areas so as to sample a 
number of different types of geological and environmental features on the seabed. 
Areas of particular interest are the shorelines that would have been formed at dif
ferent sea-level stands during the glacial cycle, major valley systems and drain
age channels, areas of topographic complexity that might have trapped sediment 
and water and provided ecological diversity and tactical advantage for prehistoric 
hunters and gatherers, and deep solution hollows resulting from the solution of 
salt deposits (evaporites), which would have formed potential traps for sediment 
and freshwater when exposed on the pre-inundation land surface. In the light of 
survey in these areas, we aim to identify more localised features for more detailed 
inspection.

Initial strategy included the target areas shown as black boxes on the hydro
graphic chart of Figure 2. This map was submitted along with the application form 

These aims were realised through the following specific objectives and ac
tivities:
Reconstruct specific features of the submerged landscape as it would have 
existed when sea levels were lower than the present, focusing on geologi
cal structure, geomorphology and topographic features such as hill and val
ley systems, drainage basins palaeoshorelines, stream channels, lake basins, 
spring lines, sediment-filled valleys, cliff lines, caves, and rockshelters, of 
potential significance for understanding the prehistoric landscape and its po
tential for human occupation
Identify more localised features that might have been focal points for re
peated human activity and the deposition and accumulation of archaeologi
cal materials such as stone tools and shell mounds, e.g. rockshelters, caves, 
undercut shorelines, flat areas close to stream channels and water sources, 
and elevated plateaux with good views over the surrounding terrain 
Select particular localities that might be rewarding for more detailed exami
nation by diver investigation at a later phase of the DISPERSE project.
Take measurements, sediment cores, and dating samples to provide data on 
the palaeoenvironment and new benchmarks for reconstructing a more de
tailed sea-level curve. 

For the Farasan survey, we have selected general target areas so as to sample a 
number of different types of geological and environmental features on the seabed. 
Areas of particular interest are the shorelines that would have been formed at dif
ferent sea-level stands during the glacial cycle, major valley systems and drain
age channels, areas of topographic complexity that might have trapped sediment 
and water and provided ecological diversity and tactical advantage for prehistoric 
hunters and gatherers, and deep solution hollows resulting from the solution of 
salt deposits (evaporites), which would have formed potential traps for sediment 
and freshwater when exposed on the pre-inundation land surface. In the light of 
survey in these areas, we aim to identify more localised features for more detailed 
inspection.

Initial strategy included the target areas shown as black boxes on the hydro
graphic chart of Figure 2. This map was submitted along with the application form 
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• These aims were realised through the following specific objectives and ac-

tivities:
• Reconstruct specific features of the submerged landscape as it would have 

existed when sea levels were lower than the present, focusing on geologi-
cal structure, geomorphology and topographic features such as hill and val-
ley systems, drainage basins palaeoshorelines, stream channels, lake basins, 
spring lines, sediment-filled valleys, cliff lines, caves, and rockshelters, of 
potential significance for understanding the prehistoric landscape and its po-

tential for human occupation
• Identify more localised features that might have been focal points for re-

peated human activity and the deposition and accumulation of archaeologi-
cal materials such as stone tools and shell mounds, e.g. rockshelters, caves, 
undercut shorelines, flat areas close to stream channels and water sources, 
and elevated plateaux with good views over the surrounding terrain 

• Select particular localities that might be rewarding for more detailed exami-
nation by diver investigation at a later phase of the DISPERSE project.

• Take measurements, sediment cores, and dating samples to provide data on 
the palaeoenvironment and new benchmarks for reconstructing a more de-

tailed sea-level curve. 

6.2 Target Areas and Locations

For the Farasan survey, we have selected general target areas so as to sample a 
number of different types of geological and environmental features on the seabed. 
Areas of particular interest are the shorelines that would have been formed at dif-
ferent sea-level stands during the glacial cycle, major valley systems and drain-

age channels, areas of topographic complexity that might have trapped sediment 
and water and provided ecological diversity and tactical advantage for prehistoric 
hunters and gatherers, and deep solution hollows resulting from the solution of 
salt deposits (evaporites), which would have formed potential traps for sediment 
and freshwater when exposed on the pre-inundation land surface. In the light of 
survey in these areas, we aim to identify more localised features for more detailed 
inspection.

Initial strategy included the target areas shown as black boxes on the hydro-

graphic chart of Figure 2. This map was submitted along with the application form 
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for a permit from the Hydrographic Service of the Saudi Ministry of Defense.
With such a large potential area to cover, the DISPERSE team has studied the 

existing bathymetry available from satellite and chart data in York and Paris, par-
ticularly SRTM30PLUS data and standard navigational charts, to produce pre-

liminary maps of the shelf area, and to define more specific target areas within the 
general area covered by our permit from the Ministry of Defense. These target ar-
eas have been defined in the light of what would be feasible within the constraints 
of our available time and resources (Figure 3). We have also used our knowledge 
of archaeological site locations on the mainland and on the Farasan Islands dis-

covered in our previous fieldwork campaigns, on the assumption that these should 
provide a good analogy in the search for archaeological material on the submerged 
landscape.

• Target Area 1: Outer edge of shelf, expected to have relatively limited cover 
of later marine sediments over the original terrestrial land surface. Possibility 
of identifying the shoreline formed at the Last Glacial Maximum (at c. –120 m 
and 20,000 BP), of finding spring lines – often located at the foot of low cliffs 
and fault scarps – and of finding sediment-filled basins that show the transition 
from marine to terrestrial sediments in the early stages of sea-level rise.

• Target Area 2: An area with a major valley system and complex topography 
that appears to drain into a deep solution hollow. This could have been a 
freshwater trap at lowered sea level, and may contain a sediment sequence 
showing the transition from marine to terrestrial/lacustrine conditions with 
changing sea levels.

• Target Area 3: An area of complex topography close to the present-day Far-
asan Islands with a deep solution hollow.

• Target Area 4: Similar to Target Area 4.
• Target Area 5: An area showing the confluence of different drainage sys-

tems draining water and sediment from the Jizan mainland, and also an area 
of interest in defining the history of land connections between the mainland 
the Farasan Islands.

• Target Area 6: An area of complex topography and deep solution hollows 
between the outer shelf and the Farasan Islands, with palaeoshorelines poten-

tially protected from exposure to the open sea. This is also an area that was 

examined by deep-diving in 2006.
Within these general target areas, our objective is to obtain an overview of topog
raphy and geomorphology and to identify and examine local features, as described 
above.

In the search for prehistoric archaeological sites on land, we know that three 
factors need to be taken into account: (1) the distribution of areas within a broader 
region that are especially attractive to the concentration of human population be
cause of their general ecological and physiographic characteristics; (2) specific 
locations that are likely to act as a focus for repeated human activity and the de
position of artefacts and food remains such as shells because of highly localised 
features such as shelter, water supplies, raw materials for making stone artefacts, 
and concentrations or localised patches of food resources; (3) locations where ar
chaeological material has been well preserved but is also sufficiently visible to be 
identified.

Similar principles apply to the search for underwater sites. The main differences 
are that it is much more difficult and costly to traverse and inspect at close quarters 
large areas of the seabed compared to survey on land, and that archaeological ma
terial is likely to be more vulnerable to destruction or dispersal during the course 
of inundation by surf action and vigorous marine currents in shallow water, or to 
burial by a thick overburden of marine sediments after inundation. 

Nevertheless, we know from the successful survival and discovery of many hun
dreds of underwater prehistoric archaeological sites in other parts of the world that 
underwater material can survive inundation during sea level rise, either because its 
location is protected from the full force of wave action during inundation by local 
topographic conditions, because of partial burial in sediments that accumulate dur
ing the course of sea-level rise, or because of shallow gradients that moderate the 
destructive effects of wave action (Masters and Flemming, 1983; Flemming, 1998; 
Bailey and Flemming, 2008; Flemming et al., 2017). 

Of course, factors of differential preservation and visibility apply almost as 
much, if not equally so, to site survey on dry land, requiring the development 
of predictive models and careful sampling strategies. Under water, these require
ments apply with even more force. As on land, so in underwater survey it is essen

examined by deep-diving in 2006.
Within these general target areas, our objective is to obtain an overview of topog
raphy and geomorphology and to identify and examine local features, as described 
above.

In the search for prehistoric archaeological sites on land, we know that three 
factors need to be taken into account: (1) the distribution of areas within a broader 
region that are especially attractive to the concentration of human population be
cause of their general ecological and physiographic characteristics; (2) specific 
locations that are likely to act as a focus for repeated human activity and the de
position of artefacts and food remains such as shells because of highly localised 
features such as shelter, water supplies, raw materials for making stone artefacts, 
and concentrations or localised patches of food resources; (3) locations where ar
chaeological material has been well preserved but is also sufficiently visible to be 
identified.

Similar principles apply to the search for underwater sites. The main differences 
are that it is much more difficult and costly to traverse and inspect at close quarters 
large areas of the seabed compared to survey on land, and that archaeological ma
terial is likely to be more vulnerable to destruction or dispersal during the course 
of inundation by surf action and vigorous marine currents in shallow water, or to 
burial by a thick overburden of marine sediments after inundation. 

Nevertheless, we know from the successful survival and discovery of many hun
dreds of underwater prehistoric archaeological sites in other parts of the world that 
underwater material can survive inundation during sea level rise, either because its 
location is protected from the full force of wave action during inundation by local 
topographic conditions, because of partial burial in sediments that accumulate dur
ing the course of sea-level rise, or because of shallow gradients that moderate the 
destructive effects of wave action (Masters and Flemming, 1983; Flemming, 1998; 
Bailey and Flemming, 2008; Flemming et al., 2017). 

Of course, factors of differential preservation and visibility apply almost as 
much, if not equally so, to site survey on dry land, requiring the development 
of predictive models and careful sampling strategies. Under water, these require
ments apply with even more force. As on land, so in underwater survey it is essen



147Results of the Saudi - British mission
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tial – alongside the application of judgemental searches and opportunistic hunches 
– to develop a systematic methodology of exploration, which can be applied in 
a staged manner from the general examination of regional characteristics to the 
localized search for individual sites, and a systematic record of the results, includ-

ing a photographic record, details of survey methods, transects, locations and time 
spent in exploration, and curation of a digital archive, so that the survey results can 
be evaluated independently by others, and serve as a foundation for future work 
(see Devès et al., 2013). 

The marine survey conducted in the Farasan area aboard R/V  AEGAEO com-

prised a wide variety of geological-geophysical techniques  (Figure 6.4):
1. Swath bathymetry (multi-beam) mapping was performed by using two hull-

mounted multi-beam systems (20kHz and 180 kHz) operating simultane-

ously. 
2. High-resolution sub-bottom profiles were acquired with a 3.5 kHz pinger 

to obtain precise images of the structure and stratigraphy at shallow depths 

(<20 m) below the seafloor. 
3. Mapping of the acoustic character of the seafloor was implemented by using 

a deep-towed, 110/410 kHz, digital side scan sonar. Acoustic images (so-

nographs) of the seafloor helped to better understand the various structures 
exposed on or developed on the seafloor.

4. Deep penetrating seismic profiles were recorded with a 10 cubic inches air-
gun. Penetration of the profiles reached locally >500–800 m below the sea-

floor and provided insight into the geological and tectonic structure of the 
surveyed area.

5. Gravity cores, 3–5m long, were used for coring and sampling the subseafloor 
sedimentary layers.

6. A box core, 40 x 40 x 60 cm, was used to take undisturbed samples of the 
topmost seafloor sediments.

7. A CTD device was used to obtain vertical profiles of the physical parameters 
of the seawater column (sound velocity, temperature, salinity, density, con-

ductivity). The sound velocity profile was entered into the swath bathymetry 
software to calculate precisely the water depth.

8. A remotely operated vehicle (ROV) was used for underwater missions at 

sites identified from the bathymetric, acoustic and profiling data, aimed at 
inspecting visually seafloor structures of palaeo-morphological or archaeo
logical interest.

Our survey strategy during the Farasan cruise followed the methodology below:
Within each target area the general approach adopted was to conduct swath 

bathymetry at 9 knots cruising speed in contiguous and slightly overlapping tran
sects, in order to produce a continuous digital elevation model (DEM) for all or 
selected parts of the target area. This gave an immediate overview of the general 
topography of the seafloor (Figure 6.5). 

Transect lines were then identified for the deployment of the sub-bottom pro
filer, to obtain high-resolution profiles of the stratigraphy and the sedimentologi
cal and geological structure of the shallow substrate of the seafloor and to locate 
sediment-filled depressions suitable for coring (Figure 6.6). 

The side-scan sonar was deployed simultaneously with the sub-bottom profiler 
to provide more detailed 3-D information on topographic features and the acoustic 
character and nature of the seafloor in a narrow corridor either side of the transect 
line (Figure 6.6). 

Air-gun seismic survey was also conducted, in order to provide deeper penetrat
ing seismic profiles of the geological structure, showing features such as faulting 
and layering that can help to identify the nature of the bedrock and structural and 
geomorphological alterations caused by tectonic activity or other processes (Fig
ure 6.4). 

Shorter transects were run over areas of particular interest in order to narrow 
down the search for local features of particular potential significance, where ROV 
inspection could provide additional information including collection of seabed 
samples. 

Sub-bottom profiling, side scan sonar prospecting and airgun seismic profiling 
were performed at 4 knots cruising speed.

The scheduling of work and the choice of areas for running continuous transects 
was also determined by the need to choose areas for night-time work that avoided 
hazards best dealt with during daylight hours, such as variable and shallow ba
thymetry, and local fishermen and their nets. Coring was also best done early in the 
morning or late in the evening when temperatures were cooler.
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Coring sites were identified on the high resolution sub-bottom profiles. The 
selection of precisely located coring sites served the need for understanding the 
nature of the seafloor sediments and aimed at reaching the oldest possible layers 
below the recent Holocene marine drape (Figure 6.3). 

6.4  Research equipment

6.4.1  Research Vessel “AEGAEO”

The cruise was conducted aboard the HCMR owned research vessel “AE-

GAEO” (Chalkis 19 Ship Registry). R/V AEGAEO was built in 1985 at the Chal-
kis shipyard and started her scientific operations in the Eastern Mediterranean. 
In 1987 the scientific expeditions extended to the western Mediterranean Sea. It 
was refitted in 1997 and comprises a completely modernized floating laboratory, 
equipped with state of the art technology, able to support HCMR’s multidisci-
plinary research projects and operations. R/V AEGAEO is the mother ship for the 
submersible THETIS and the ROVs (Remotely Operated Vehicles) Max Rover 
and Super Achilles (Figures 6.7 and 6.8).

R/V AEGAEO is a dedicated research vessel equipped for underwater research 
in all aspects of marine science including oceanography, marine biology, geology 
and underwater archaeology. The ship is 62m long and 173 tonnes weight, with 
a crew of 21, on-board scientific laboratories, and accommodation for up to 21 
scientific personnel. It is equipped for this cruise with remote sensing and coring 
equipment including hull-mounted multi-beam (for swath bathymetry), a tow-fish 
with side-scan sonar, a sub-bottom profiler, an air gun for deep-penetrating seis-

mics, a gravity corer for sediment sampling, the Max Rover ROV equipped with 
lights and cameras, and GPS recording equipment. Normal cruising speed is 9 nau-

tical miles per hour (9 knots) when conducting swath bathymetry, and 4 nautical 
miles per hour (4 knots) when conducting higher resolution measurements using 
side-scan sonar and sub-bottom profiling. Underwater measurements are continu-

ously recorded, and converted into digital maps and images that are displayed on 
computer monitors in real time. The ship is organised to operate continuously 24 
hours per day, with shift working by the crew and by the scientific team, to ensure 
continuous measurement and monitoring of equipment, and maximum coverage, 
with stoppages only to deploy and retrieve underwater equipment and to undertake 
sediment coring.

Name:  AEGAEO
Built:  1985
Classification Society:  American Register
Class:  +H100 A1 R 
Type:  Marine Research Vessel
Length:  61.51 m
Breadth:  9.60 m
Draft:  2.9 m
GT:  778 tons
Fuel capacity:  80 tonnes
Consumption:  6 tonnes/day
Cruise speed:  12 knots
Autonomy:  20 days
Main Engines:  2 x 950 BHP MAN B&W 20/27 VO
Bow Thrusters:  Schottel ski-87 unit, 2 knots/hr
Propellers:  2 x twin V.P.P.
Generators:  2 x MAN 331 Kw/370 KVA (296 Kw) 450 BHP
Emergency generator:  1 x MAN DO2006ME 46 Kw / 62.5 BHP / 45 KVA - 36 Kw
Navigation Equipment
Autopilot: 1 A/P NECO 728, D-GPS TRIMPLE, GPS NORTH STAR 941X, 

gyrocompass SPERRY, 1 magnetic compass SH-165-A, 1 Furuno 96 mil. and 1 
RACAL DECCA 96 mil. radar, electronic chart system TELECHART 2026, echo 
sounders OCEAN DATA BATHY 1000 & FURUNO FE824ET, log Doppler SIM
RAD NL, INMARSAT-C, NAVTEX NMR 108. 
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6.4.2 Detailed Specifications
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6.4.3 Swath Bathymetry – Multi-Beam

Multi-beam or swath bathymetry sonars transmit a broad acoustic pulse from 
specially designed transducers across the full swath across the track. The swath 
width is determined by the depth of the seafloor being surveyed. The ping is emit-
ted in a fan shape outward from the transmitter. If the speed of sound in the water 
column is known, the depth and position of the return signal can be determined 
from the receive angle and the two-way travel time. In order to determine the trans-

mit and receive angle of each beam, a multi-beam echosounder requires accurate 
measurement of the motion of the sonar (heave, pitch, roll, yaw, heading).

The sound frequencies used in multi-beam usually range from 12 to 500 kHz. 
A higher frequency device provides better resolution and accuracy than a lower 
frequency one for a certain water depth. Multi-beam sonars can provide highly ac-

curate charts of the bottom bathymetry. The accuracy will depend not only on the 
frequency but also on the precision of the position of the transducer and the preci-
sion of the sound speed. In general the latest multi-beam sonars have a horizontal 
resolution in the decimeter range, in some cases even up to the centimeter-range in 
shallow water depths.

R/V AEGAEO is equipped with two, hull-mounted, multi beam systems: 1) 
SeaBeam 2120, 20kHz and 2) Seabeam 1180, 180kHz. Both systems have been 
used for the acquisition of swath bathymetry data during the Farasan cruise.

6.4.4  SeaBeam 2120

 is a multi-beam system for complete swath bathymetry survey in deep and shal-
low water depths. It is based on a cross-fan beam-forming technique employing 
Mills Cross-type T-shaped arrays (transmitter and receiver arrays) and electroni-
cally steering sound beams in a fan-shaped plane. The transmitter array (Figure 
6.9) is mounted along the vessel’s hull, and transmits echo signals (pings) in the 
form of downward fanning beams (swath). The receiver array (hydrophones, Fig-

ure 6.10) is mounted perpendicular to the transmitter array projectors, and there-

fore receives multiple reflections representing seafloor pixels which are aligned 
parallel to the ship-track (along track) and narrow ones perpendicular to it (across-
track). Thus, each received beam comprises only echo signals lying within that 
area where transmit and receive beams intersect (Figure 6.11). Taking all receive 
beams together, a complete cross-section of the bottom, perpendicular to the di-

rection of the vessel travel (across-track), is measured on each ping cycle. Ping 
cycles, bottom depth and other information related to the returned signals are dis
played on an operator control station (OCS), whilst real-time viewing of the sea 
floor characteristics is accomplished.

array elements have short pigtail cables with wet mateable connectors, 
which interface through the hull to the dry side. System electronics are contained 
within a single cabinet (Figure 6.12).

The SeaBeam 2120 system is supported by the L3 ELAC NAUTIK, located at 
Kiel, Germany, and its technical characteristics are referred to below:

•	 Operating frequency of 20 kHz.
•	 Optimum performance within 100-5500 m.
•	 149 beams (maximum), beam width 2 degrees or less. The transmitter ar

ray comprises fourteen transmitters and the receiver array eight 8-element 
hydrophones.

•	 Maximum swath width of 148 degrees. The swath coverage may range from 
~750 to ~6500 m (depending on the water depth).

•	 Measured depth error lies within 0.5% of the actual water depth.
•	 Horizontal position error lies within ±5 m depending on the accuracy of the GPS.
•	 Optimum vessel speed during acquisition is 4 to 6 knots.
•	 The system fulfils the standards for hydrographic surveys of the International 

Hydrographic Organization (IHO).
The 180 kHz SeaBeam1180 multi-beam system (L3 ELAC Nautic) has been 

designed for operation at water depths down to 500 m and transmits 126 beams 
arrayed over a maximum arc of 153°. The acoustic signal is transmitted and, sub
sequently, received by two transducers, hull mounted and fixed symmetrically at 
52  from the vertical axis perpendicular to the ship’s length. The spacing between 
soundings (beam footprint) is a function of received beam width, water depth and 
beam incidence angle, resulting in beam dimensions of 1.2  x 1.2 . The swath 
coverage may range from ~600 to ~1000 m, depending on the water depth (Figure 
6.13). A TSS/DMS (Teledyne) motion sensor is used to compensate for the ves
sel’s motion (i.e., roll, pitch and heave) during transmit and receive cycles with 
an accuracy of ~0.05° for the roll and pitch and ~5 cm for the heave. Finally, the 
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measured depth error lies within 0.5% of the actual water depth.
Acquisition of swath bathymetry data requires accurate sound-velocity profiles 

of the water-column. For that, a CTD system (Sea Bird E-9 with dissolved oxygen 
probe and Sea-Tech transmission-meter) (Figure 6.14) has been used during the 
cruise and multiple sound-velocity profiles have been measured at different sta-

tions and on different time-points. 

6.4.5 High-Resolution Sub-bottom Profiler 

The conventional echosounders (also called ‘pingers’) are single frequency 
sub-bottom-profilers. They employ a signal with a narrow bandwidth (= a narrow 
‘peak’) normally within the range 3–10 kHz (Figure 6.15).

Vertical resolution achieved by high-resolution sub-bottom profilers ranges typ-

ically between 20 to 50 cm, while the maximum penetration rarely exceeds 30 to 
50 m in soft, fine-grained sediments and is significantly lower in coarse-grained 
sediments. The fact that the transducer is also used as a receiver allows for a higher 
precision in the horizontal positioning of features observed than if the reflected 
signal was picked up by a separate hydrophone array located some distance away 
from the source.

High-resolution sub-bottom profiles have been obtained during the Farasan 
cruise utilizing a 3.5kHz sub-bottom profiler of GEOACOUSTICS LTD (U.K.) 
with a 4 transducer towing vehicle (fish) (Figures 6.16 and 6.17). The expected 
maximum sub bottom penetration is about 15–20 m in a muddy bottom with a 
vertical resolution of 0.2–0.8  m. 

6.4.6  Side-scan Sonar 

Side-scan sonars emit conical or fan-shaped pulses across a wide angle perpen-

dicular to the path of their towed sensors (‘towfish’). The received signals create a 
detailed image of the reflectivity of the sea floor (“sonograph”) and its anomalies 
within the swath (coverage width) of the beam. The reflectivity of the seafloor 
depends on its roughness and the nature of the topmost material: coarse-grain sedi-
ments display higher reflectivity than fine-grain deposits, rocky outcrops reflect 
higher than sediments, etc.

Side-scan sonars are very useful for mapping archaeological features that are 

visible on or above the bottom (wrecks, exposed pole and rock structures, etc.) 
They are unable to penetrate the sediments and can therefore only provide infor
mation about the exposed surface of the sea floor. Normally frequencies between 
100 and 1000 kHz are used. Higher frequencies yield better across-track resolu
tion (perpendicular to the direction of movement) but involve a narrower swath. 
Depending on the frequency of the emitting signal, a resolution of up to a few cen
timetres can be achieved. Along-track resolution (parallel to the direction of move
ment) depends on the cruising speed and the triggering rate of the emitted signal. 
Slow cruising speed and high triggering rates enable higher resolution along track.

Side-scan sonar survey of the seafloor in the Farasan area has been conducted 
using a 110–410 kHz digital side-scan sonar (Geoacoustics Ltd, U.K.) with tow
ing coaxial cable of 2,000 m (Figure 6.18). The dual frequency operation provides 
high-resolution imaging (when scanning in 410 kHz). The side-scan sonar system 
consists of the tow fish, the electro-hydraulic winch with the tow-cable, and the 
deck unit, which hosts the data acquisition and image processing unit. Side-scan 
sonar data were digitally acquired by using the SonarWiz Map software of Chesa
peake Technology Inc. (Canada). Real time and post-acquisition raw-data mosaics 
were produced and used during the cruise to better understand the nature of the 
seafloor and locate sites for visual inspection with the remotely operated vehicle 
(Figure 6.19).

Seismic profiling during the Farasan cruise was conducted with the use of an 
Air Gun (Bolt, USA) seismic profiling system (Figure 6.20). An air chamber of 
10 in3 volume and air pressure of 2000 psi was used. A Sauer Compressor Type 
WP4351 (J.P. SAUER & SOHN, DE) was used for the supply of compressed air 
to the airgun chamber.

This configuration produces a sound signal with a frequency between 40–250 
Hz and provides penetration of up to 1 second two-way travel-time (>750 m) in 
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The reflected signal was received by a SIG (FR), Model 16.48.65 streamer, of 
65m active length, and 48 hydrophones (1m spacing). The SBLogger seismic ac
quisition software (Triton Imaging, USA) was used for the acquisition of the seis
mic data and the SBInterpreter software was used for post-processing the seismic 
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profiles (Figure 6.21).

6.4.8 Gravity and Box Coring 

Gravity coring was carried out with a BENTHOS-type gravity corer with core 
barrels 3 to 5 m long (Figure 6.22). Box coring was carried out with a box corer 
with a 40x40x60 cm box (Figure 6.23). 

 6.4.9 Remotely Operated Vehicle (ROV) Max Rover

The remotely operated vehicle (ROV) Max Rover was used during the cruise 
for the visual identification of selected side-sonar targets. Max Rover was pur-
chased in 1999 and upgraded in 2011. It is rated for 2000 m depth, and is a working 
class ROV (Figures 6.24 and 6.25). 

6.4.10 Detailed Specifications

Constructor: Deep Sea Systems International Inc. (USA)
Type: Max Rover Mark II
Maximum depth: 2000 m
Weight: 850 kg 
Length: 2.2 m. 
Width: 0.90 m 
Height: 2.2 m
Payload: 50 kg
Flotation: syntactic foam floatation
Power: ROV 14kW, 220V
Hydraulic winch: 380 V, 25 hp, slip ring assembly, dimensions 2 X 2 : 2 
m., 4.5 tonnes.
Tow cable: fibre optics cable 2200 m.
Motos: 6 electrical motors : 2.0 hp, internal, brushless, DC
Speed: 1.0 knot (horizontal), 1.5 knots (vertical)

Lifting capacity: 160 kg. 
Autopiloting: direction, depth, height above seafloor 
Positioning: Trackpoint II USBL,- LinkQuest-Tracklink 10.000 m 
Positioning system & georeferencing through Hypack Max software
Sonars: Tritech Dual Frequency Scanning Sonar (675/1200 kHz) & 
Tritech Side-Scan Sonar (910 kHz)
Cameras: 3 Color CCD video cameras (wide angle, pan & tilt, macro-
zoom pan & tilt), 2 full HD video cameras, digital Still Camera (3.2 
Mpixel, 1Gb) with 4 π  lasers.
Scaling: two red Laser beams 10 cm apart.
Lights: 4 100 W HID lights   4 X 150 W Quartz lights
Arms: two electro-hydraulic arms Hydrolek of 5 degrees of freedom

Mother ship: R/V AEGAEO

R/V Aegaeo sailed from Jeddah early in the morning of Thursday, May 30th 
and arrived in the Farasan area in the morning of Friday, June 1st. Research work 
lasted till the evening of Monday, June 10th. During the 12 days of survey, two 
main areas (FARASAN 1 and FARASAN 2) were systematically surveyed with 
all the techniques described above (Figure 6.26). In addition, two seismic transects 
(TRANSECT 1 and TRANSECT 2) were conducted with the use of Airgun and 
multi-beam. In total, about 450–500 square kilometers of the seafloor have been 
mapped with the multi-beam systems. A total length of 170 nautical miles (315 km) 
of airgun seismic profiles has been acquired in areas FARASAN 1 and FARASAN 
2 and along TRANSECT1 and TRANSECT 2. A total length of 250 nautical miles 
(460 km) of 3.5kHz sub-bottom profiles has been acquired in areas FARASAN 1 
and FARASAN 2, and a total length of 140 nautical miles (260 km) of side-scan 
sonar tracks at 200 m and 100 m swath in both areas. We have also recovered 18 
gravity cores and 2 box cores from areas FARASAN 1 and FARASAN 2. Finally, 5 
dives of the remotely operated vehicle Max Rover took place with a total duration 
of 10 hours and 25 minutes.

Preliminary results of the cruise are presented in brief here. Final conclusions 
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and results are expected in the next months, after thorough processing of the acous-

tic and geophysical data obtained and interpretation of the acoustic and seismic 
profiles as well as after the completion of laboratory analyses and dating of the 
sediment cores.

6.5.1  Survey area FARASAN 1

FARASAN 1 survey area is located on the outer edge of the continental shelf, 
northwest of the Farasan Islands (Figure 6.27). 

The objectives of the survey included the following:
1. Understanding the role of tectonics in the shaping of the general geological 

structure of the outer continental shelf and therefore in the development of 
the submerged prehistoric landscape.

2. Mapping submerged terraces as indicators of paleo-sealevels during previous 
periods in the Pleistocene

3. Mapping recent sedimentary deposits covering the submerged landscape
4. Investigating the seafloor to locate landscape features suitable for prehistoric 

habitation
5. Sampling of sedimentary deposits for paleo-oceanographic analyses. 
6. Visual inspection of the seafloor for paleo-sealevel indicators and possible 

traces of prehistoric human and animal presence.
Characteristic examples of high-resolution sub-bottom profiles and airgun seis-

mic profiles are shown in Figures 6.28 and 6.29 respectively. Ten cores have been 
recovered from the FARASAN 1 area. Figure 6.30 shows a typical side-scan sonar 
image of coral reefs developed on the 80m terrace, and Figure 6.31 a detail of the 
deep shelf photographed by the ROV.

Preliminary interpretation of the collected data shows the presence of two prom-

inent terraces at about 75–80 m and 38–40 m depth and one more terrace at 120m 
depth observed locally along the outer slope.

Preliminary results allow us to suggest that during lower sea-level periods sev-

eral lakes existed on the 80 m platform of the outer continental shelf. We suspect 
that some of the recovered cores have penetrated the Holocene marine drape and 
reached the lacustrine sediments deposited in these lakes. Laboratory analyses on 
these cores will be performed after the cruise.

FARASAN 2 survey area is located in the inner part of the continental shelf, 
north of the Farasan Islands. The continental shelf is characterized by shallow 
platforms at 70–75m depth and numerous deep sinkholes, presumably formed by 
the dissolution of evaporite deposits.

The FARASAN 2 area includes one deep sinkhole (>200 m depth) and one 
NW–SE trending, elongate, 120 m-deep basin. 

The objectives of the survey in this area included the following:
To investigate if the deep sinkhole and the elongate basin were transformed 
into isolated lakes during low sea-level periods
To understand the role of tectonics in the creation of the sinkholes and basins 
on the shallow platform and map possible faults. 
To map submerged terraces as indicators of paleo-sealevels during Pleisto
cene low sea-level periods
To map recent sedimentary deposits covering the submerged landscapes
To investigate the seafloor and locate landscape features suitable for prehis
toric habitation
To sample sedimentary deposits for paleo-oceanographic analyses. 
To inspect visually the seafloor for paleo-sealevel indicators and possible 
traces of prehistoric human and animal presence.

An overview map of the FARASAN 2 survey area is presented in Figure 6.32. 
Figure 6.33 shows the backscatter obtained from the multi-beam system for the 
northern half of the FARASAN 2 area.

Characteristic examples of high-resolution sub-bottom profiles and airgun seis
mic profiles are shown in Figures 6.34 and 6.35 respectively. Eight cores have 
been recovered from the FARASAN 1 area.

Preliminary interpretation of the collected data shows the presence of one prom
inent terrace at about 70–75m depth on top of which coral reefs have been devel
oped, forming circular, up to 10–15m high mounds. One more terrace has been 
mapped along the flanks of the elongate basin at about 112m depth. Figure 6.36 
shows the side scan sonar mosaic obtained from this terrace and Figure 6.37 the 
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use of the ROV to collect a sample of coral from the seabed.
Preliminary results allow us to suggest that during lower sea-level periods sev-

eral lakes existed on the 80 m platform of the outer continental shelf. Gravity cor-
ing in the 120 m deep elongate basin penetrated the Holocene marine drape and 
reached its substrate. Short cores indicate that gypsum deposits form the floor of 
the depressions. Laboratory analyses on these cores will be performed after the 
cruise.

6.6  Conclusions

No firm conclusions about the interpretation of the observations made during 
the cruise should be drawn at this time. The acoustic data needs much process-

ing work before it can be used to produce final maps, and the sediments from 
the cores need to be extracted, described, examined, and subjected to a variety of 
palaeoenvironmental and geochronological analyses in the laboratory. The major 
stages of this work will take place in the laboratories of the HCMR in Athens in 
the coming months, with sediment samples made available to the Saudi Geologi-
cal Survey, and to other members of the DISPERSE team in the UK and Australia. 
The acoustic data will be made freely available to the Department of Hydrogra-

phy. No archaeological material has yet been recovered and it is unlikely (though 
not impossible) that artefacts will be found in the sediment cores. Nevertheless, 
preliminary indications suggest that the cruise has been successful in meeting its 
principal objectives. This is one of the first attempts anywhere in the world to ap-

ply a suite of underwater techniques to the purposeful and systematic exploration 
of a submerged land surface across the whole depth range of the continental shelf 
exposed at maximum lowering of sea level. Our strategy of investigation, and the 
techniques we have used to implement it, have proved a successful starting point, 
and have clarified ways in which improvements in approach and the deployment 
of additional technologies can be applied in future work. It is clear that a landscape 
with interpretable features of geological structure, geomorphology, topography, 
and potential for human settlement lies now submerged on the extensive shelf 
region surrounding the Farasan Islands, and that this forms a promising basis for 
future investigations.
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Figure 6.1: The research team with Captain Kanakaris aboard the R/V Aegaeo in Jeddah 
Port at the end of the cruise.
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Figures

Figure 6.1: The research team with Captain Kanakaris aboard the R/V Aegaeo in Jeddah 
Port at the end of the cruise.
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Figure 6.3: General overview of shelf bathymetry in the Farasan region, showing Target 
Areas for more detailed survey. Note the large number of very deep basins on the shelf 
area, presumably representing solution of evaporites. When sea level was low, these 
would have represented deep and steep-sided basins in the terrestrial landscape, with the 
potential to accumulate freshwater and bottom sediments with a palaeoenvironmental 
record of terrestrial or lacustrine conditions. When sea level rose, the sea would have 
entered these basins, leading to the accumulation of marine sediments stratified above 
earlier material, providing the possibility of dated sea-level index points for sea-level rise. 
Base map prepared by Maud Devès, IPGP.

Figure 6.3: General overview of shelf bathymetry in the Farasan region, showing Target 
Areas for more detailed survey. Note the large number of very deep basins on the shelf 
area, presumably representing solution of evaporites. When sea level was low, these 
would have represented deep and steep-sided basins in the terrestrial landscape, with the 
potential to accumulate freshwater and bottom sediments with a palaeoenvironmental 
record of terrestrial or lacustrine conditions. When sea level rose, the sea would have 
entered these basins, leading to the accumulation of marine sediments stratified above 
earlier material, providing the possibility of dated sea-level index points for sea-level rise. 
Base map prepared by Maud Devès, IPGP.
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Figure 6.3: General overview of shelf bathymetry in the Farasan region, showing Target 
Areas for more detailed survey. Note the large number of very deep basins on the shelf 
area, presumably representing solution of evaporites. When sea level was low, these 
would have represented deep and steep-sided basins in the terrestrial landscape, with the 
potential to accumulate freshwater and bottom sediments with a palaeoenvironmental 
record of terrestrial or lacustrine conditions. When sea level rose, the sea would have 
entered these basins, leading to the accumulation of marine sediments stratified above 
earlier material, providing the possibility of dated sea-level index points for sea-level rise. 
Base map prepared by Maud Devès, IPGP.



166 Chapter 6

Figure 6.4: Schematic presentation of the marine geological-geophysical techniques 
applied during the Farasan research cruise aboard R/V AEGAEO.

Figure 6.5: Schematic presentation of the swath bathymetry survey conducted aboard 
R/V AEGAEO in the Farasan area.

Figure 6.6: Schematic presentation of the side scan sonar and sub-bottom profiling survey 
conducted aboard R/V AEGAEO in the Farasan area.

Figure 6.7: HCMR research 
vessel AEGAEO birthed in Jizan 
port.

Figure 6.6: Schematic presentation of the side scan sonar and sub-bottom profiling survey 
conducted aboard R/V AEGAEO in the Farasan area.

Figure 6.7: HCMR research 
vessel AEGAEO birthed in Jizan 
port.
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Figure 6.6: Schematic presentation of the side scan sonar and sub-bottom profiling survey 
conducted aboard R/V AEGAEO in the Farasan area.

Figure 6.7: HCMR research 
vessel AEGAEO birthed in Jizan 
port.
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Figure 6.8: Schematic presentation of underwater vehicles (ROV, submersible) operating 
from R/V AEGAEO.

Figure 6.9: The transmitter (projector) of the SeaBeam 2120 multi-beam system.

Figure 6.10: Hydrophone of the SeaBeam 2120 multi-beam system.

Figure 6.11: Cross-fan beam-forming technique.

Figure 6.10: Hydrophone of the SeaBeam 2120 multi-beam system.

Figure 6.11: Cross-fan beam-forming technique.
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Figure 6.10: Hydrophone of the SeaBeam 2120 multi-beam system.

Figure 6.11: Cross-fan beam-forming technique.
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Figure 6.12: SeaBeam 2120 system 
electronics cabinet.

Figure 6.13: Drawing of the relationship between water depth and swath width for the 
SeaBeam 1180 multi beam system.

Figure 6.14: Sea Bird E-9 CTD system 
used during the Farasan cruise for 
measuring the sound-velocity profile 
of the water-column.

Figure 6.15: Diagram of the amplitude 
versus frequency of the signal emitted 
by the 3kHz pingers during sub-bottom 
profiling.

Figure 6.14: Sea Bird E-9 CTD system 
used during the Farasan cruise for 
measuring the sound-velocity profile 
of the water-column.

Figure 6.15: Diagram of the amplitude 
versus frequency of the signal emitted 
by the 3kHz pingers during sub-bottom 
profiling.
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Figure 6.14: Sea Bird E-9 CTD system 
used during the Farasan cruise for 
measuring the sound-velocity profile 
of the water-column.

Figure 6.15: Diagram of the amplitude 
versus frequency of the signal emitted 
by the 3kHz pingers during sub-bottom 
profiling.
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Figure 6.16: Deployment of the 3.5kHz sub-bottom profiler tow fish over the left side of 
R/V AEGAEO during the Farasan cruise. 

Figure 6.17: Receiver and transmitter (GeoAcoustics Ltd. GB) devices used as deck units 
for controlling the 3.5kHz acoustic signal. 

Figure 6.18: Side scan sonar tow-fish and tow-cable winch on the working deck of R/V 
AEGAEO during the Farasan cruise.

Figure 6.19: Acquisition of side-scan sonar data using the SonarWiz Map software. 

Figure 6.18: Side scan sonar tow-fish and tow-cable winch on the working deck of R/V 
AEGAEO during the Farasan cruise.

Figure 6.19: Acquisition of side-scan sonar data using the SonarWiz Map software. 
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Figure 6.18: Side scan sonar tow-fish and tow-cable winch on the working deck of R/V 
AEGAEO during the Farasan cruise.

Figure 6.19: Acquisition of side-scan sonar data using the SonarWiz Map software. 



174 Chapter 6

Figure 6.20: Deployment of Air Gun tow fish from the stern of R/V AEGAEO

Figure 6.21: Real-time seismic acquisition using the SBLogger seismic acquisition 
software (Triton Imaging, USA) during the Farasan Cruise.

Figure 6.22: Gravity corer deployed through the A-frame at the stern of R/V AEGAEO 
in the Farasan area.

Figure 6.23: Box corer deployed through the A-frame at the stern of R/V AEGAEO in the 
Farasan area.

Figure 6.22: Gravity corer deployed through the A-frame at the stern of R/V AEGAEO 
in the Farasan area.

Figure 6.23: Box corer deployed through the A-frame at the stern of R/V AEGAEO in the 
Farasan area.
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Figure 6.22: Gravity corer deployed through the A-frame at the stern of R/V AEGAEO 
in the Farasan area.

Figure 6.23: Box corer deployed through the A-frame at the stern of R/V AEGAEO in the 
Farasan area.
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Figure 6.24: Deployment of the ROV Max Rover during the Farasan cruise.

Figure 6.25: Control room of the ROV Max Rover in the electronic laboratory of R/V 
AEGAEO, during the Farasan cruise. L to R. Geoff Bailey, Matthew Meredith-Williams, 
Abdullah Alsharekh, Garry Momber, Lionidas Manusakis, Manolis Kallergis. Photo by 
Dimitris Sakellariou. 

Figure 6.26: Navigational chart of the Farasan Islands, showing the location of the areas 
and transects surveyed.

Figure 6.27: Swath bathymetry 
map of FARASAN 1 survey area 
with tracks of sub-bottom profiles, 
side-scan sonar survey, airgun 
profiles and location of coring sites 
and ROV dives.

Figure 6.26: Navigational chart of the Farasan Islands, showing the location of the areas 
and transects surveyed.

Figure 6.27: Swath bathymetry 
map of FARASAN 1 survey area 
with tracks of sub-bottom profiles, 
side-scan sonar survey, airgun 
profiles and location of coring sites 
and ROV dives.
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Figure 6.26: Navigational chart of the Farasan Islands, showing the location of the areas 
and transects surveyed.

 

Figure 6.27: Swath bathymetry 
map of FARASAN 1 survey area 
with tracks of sub-bottom profiles, 
side-scan sonar survey, airgun 
profiles and location of coring sites 
and ROV dives.
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Figure 6.28: 3.5kHz sub-bottom profile in survey area FARASAN 1 with locations of 
coring sites. Note that coring sites have been defined on the sub-bottom profiles and 
served the need to core and sample the recent, Holocene marine sedimentary drape and 
reach its pre-Holocene substrate below.

Figure 6.29: Air Gun 10ci seismic profile in survey area FARASAN 1. Note prominent, 
SW-facing normal faults and antithetic NE-facing normal faults, compatible with the 
rifting process of the Red Sea.

Figure 6.30: Real-time side-scan sonar image showing coral reef formations on the 80 m 
deep platform.

Figure 6.31: Video snapshot taken during the 5th dive of ROV Max Rover at 200 m depth 
on the outer SW-facing slope of the continental shelf. 

Figure 6.32: Swath bathymetry map of the FARASAN 2 survey area, showing the tracks 
of sub-bottom profiles, side-scan sonar survey, airgun profiles and location of coring sites 
and ROV dives.

Figure 6.31: Video snapshot taken during the 5th dive of ROV Max Rover at 200 m depth 
on the outer SW-facing slope of the continental shelf. 

Figure 6.32: Swath bathymetry map of the FARASAN 2 survey area, showing the tracks 
of sub-bottom profiles, side-scan sonar survey, airgun profiles and location of coring sites 
and ROV dives.
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Figure 6.31: Video snapshot taken during the 5th dive of ROV Max Rover at 200 m depth 
on the outer SW-facing slope of the continental shelf. 

Figure 6.32: Swath bathymetry map of the FARASAN 2 survey area, showing the tracks 
of sub-bottom profiles, side-scan sonar survey, airgun profiles and location of coring sites 
and ROV dives.
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Figure 6.33: Backscatter image of 
the northern part of the FARASAN 2 
survey area. The low reflectivity area 
(very light gray) to the north marks 
the soft sediments deposited in the 

deep sinkhole. Medium reflectivity 
(medium gray) areas indicate 
sedimentary deposits in the elongate 
basin and smaller scattered areas. High 
reflectivity (dark gray) derives from the 
shallow platform. Black spots indicate 
coral reef formations.

 

Figure 6.34: 3.5kHz sub-bottom profile in survey area FARASAN 2 with location of 
coring site. Note that coring sites have been defined on the sub-bottom profiles and served 
the need to core and sample the recent, Holocene marine sedimentary drape and reach its 
pre-Holocene substrate below. Core FA13 shown here reached the substrate and recovered 
pieces of gypsum.

Figure 6.35: Air Gun 10ci seismic profile (top) and preliminary interpretation of the 
geological structure (bottom) in survey area FARASAN 2.
Figure 6.35: Air Gun 10ci seismic profile (top) and preliminary interpretation of the 
geological structure (bottom) in survey area FARASAN 2.
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Figure 6.35: Air Gun 10ci seismic profile (top) and preliminary interpretation of the 
geological structure (bottom) in survey area FARASAN 2.
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Figure 6.36: Side scan sonar mosaic of the –112m terrace along the northeastern flank 
of the elongate basin in the FARASAN 2 survey area. Note the strongly reflecting steep, 
irregular slopes (dark gray to black colour) rising from the edge of the terrace (light gray 
colour).

Figure 6.37: Video snapshot taken during the first dive of ROV Max Rover at 100 m depth 
on the northwestern flank of the elongate basin in Farasan 2 area. 
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Appendix 6.1: Research Team

Hellenic Centre for Marine Research, GR
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Dimitris Sakellariou Chief Scientist, Dr, Research Director,
Structural/Marine Geology, Geophysics

Grigoris Rousakis Dr, Researcher, Sedimentology, Marine geol-
ogy, Geophysics

Spyros Stavrakakis Dr, Researcher, Sedimentology, Marine geol-
ogy

Panos Georgiou Marine Geologist, Geophysics
Ioannis Pampidis Engineer, seismics, coring
Prokopis Mantopoulos Engineer, seismics, coring
Panagio-

tis 

Renieris Engineer, seismics, coring

Ioannis Panagiotopou-

los

Research Assistant, Marine geology, 
multi-beam engineer

Ioannis Morfis Research Assistant, Engineer, multi-beam 
engineer

Stefanos Kalogirou Dr, Research Assistant, Marine biology, 
Multi-beam engineer

Leonidas Manousakis ROV Engineer
Manolis Kallergis ROV Engineer
Vasilis Stasinos ROV Engineer, diver

University of York, UK

Geoffrey Bailey Project Coordinator
Professor, Prehistoric Archaeology

Garry Momber Maritime and Underwater Archaeology
Coastal and Underwater Landscape

Matthew Meredith-Wil-
liams

Dr, Prehistoric Archaeology, Geoarchaeology
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King Saud University, Riyadh, KSA
Abdullah Alsharekh

King Abdulaziz University, Jeddah, KSA
Rashad Bantan Dr, Marine Geology

Saudi Geological Survey, KSA
Salem Al Nomani Sedimentology
Najeeb Rasul Dr, Marine Geology, Sedimentology

Department of General Survey, Ministry of Defense, KSA
Lt. Fahad Al Shwish Observer
Ahmad Al Harbi Observer’s Assistant

Appendix 6.2: List of Gravity Cores

Date Time
Core 

Number
Latitude 

(Y)
Longitude 

(X)
Depth 

(m)
Length 

(m) Note

3-Jun-
2013 0630 FA-3 16° 

53.058 41° 10.752 121 1.46 SPLIT

3-Jun-
2013 0730 FA-3 16° 

53.060 41° 10.733 121 2.88

samples obtained 
from the catcher 
seem lighter in 
colour. 
probably brack-

ish??!! 

3-Jun-
2013 0815 FA-1 16° 

49.904 41° 13.918 217 3.82
20 cm from Top of 
sample in nose of 
Gravity Core col-
lected

3-Jun-
2013 0900 FA-2 16° 

53.276 41° 16.943 87 3.10  

3-Jun-
2013 1000 FA-4 16° 

56.128 41° 16.943 65 2.04  

3-Jun-
2013 1025 FA-5 16° 

54.647 41° 14.237 92 3.71
White sediment 

probably biogenic, 
lake??!!

3-Jun-
2013 1900 FA-10 16° 

58.917 41° 12.083 76 3.82
Broken shells at 
bottom.
Upper sediment 
lost in Barrel.

3-Jun-
2013 2000 FA-10B 16° 

58.873 41° 12.047 76 1.85
4-Jun-
2013 0700 FA-7 16° 

55.548 41° 08.478 259 4.20
4-Jun-
2013 0730 FA-8 16° 

56.261 41° 09.235 187 4.53 20 cm Top Dis
turbed.

4-Jun-
2013 0800 FA-9 16° 

56.014 41° 07.253 300 2.53
4-Jun-
2013 0900 FA-6 17° 

02.357 41° 11.227 83 3.00
6-Jun-
2013 0615 FA-14 17° 

18.281 41° 53.043 245 3.05
6-Jun-
2013 0700 FA-11 17° 

17.215 41° 53.968 210 2.80

6-Jun-
2013 0730 FA-12A 17° 

13.719 41° 54.070 105 1.24
Olive Top (Sandy)
Light gray bottom 
with shells

6-Jun-
2013 0750 FA-12B 17° 

13.737 41° 54.069 105 1.32

6-Jun-
2013 0815 FA-13 17° 

12.838 41° 55.131 102 2,09
Olive Top, Light 
gray bottom with 
gypsum

6-Jun-
2013 0840 FA-16 17° 

10.756 41° 55.622 80 1.42
Shell fragments at 

Biogenic forma

6-Jun-
2013 0900 FA-17 17° 

11.077 41° 56.421 129 2.72

6-Jun-
2013 0945 FA-15 17° 

09.174 41° 58.681 130 2.24
Gray bottom with 
fragments of crys
tallized gypsum

3-Jun-
2013 1025 FA-5 16° 

54.647 41° 14.237 92 3.71
White sediment 

probably biogenic, 
lake??!!

3-Jun-
2013 1900 FA-10 16° 

58.917 41° 12.083 76 3.82
Broken shells at 
bottom.
Upper sediment 
lost in Barrel.

3-Jun-
2013 2000 FA-10B 16° 

58.873 41° 12.047 76 1.85
4-Jun-
2013 0700 FA-7 16° 

55.548 41° 08.478 259 4.20
4-Jun-
2013 0730 FA-8 16° 

56.261 41° 09.235 187 4.53 20 cm Top Dis
turbed.

4-Jun-
2013 0800 FA-9 16° 

56.014 41° 07.253 300 2.53
4-Jun-
2013 0900 FA-6 17° 

02.357 41° 11.227 83 3.00
6-Jun-
2013 0615 FA-14 17° 

18.281 41° 53.043 245 3.05
6-Jun-
2013 0700 FA-11 17° 

17.215 41° 53.968 210 2.80

6-Jun-
2013 0730 FA-12A 17° 

13.719 41° 54.070 105 1.24
Olive Top (Sandy)
Light gray bottom 
with shells

6-Jun-
2013 0750 FA-12B 17° 

13.737 41° 54.069 105 1.32

6-Jun-
2013 0815 FA-13 17° 

12.838 41° 55.131 102 2,09
Olive Top, Light 
gray bottom with 
gypsum

6-Jun-
2013 0840 FA-16 17° 

10.756 41° 55.622 80 1.42
Shell fragments at 

Biogenic forma

6-Jun-
2013 0900 FA-17 17° 

11.077 41° 56.421 129 2.72

6-Jun-
2013 0945 FA-15 17° 

09.174 41° 58.681 130 2.24
Gray bottom with 
fragments of crys
tallized gypsum
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3-Jun-
2013 1025 FA-5 16° 

54.647 41° 14.237 92 3.71
White sediment 
bottom 

probably biogenic, 
lake??!!

3-Jun-
2013 1900 FA-10 16° 

58.917 41° 12.083 76 3.82
Broken shells at 
bottom. 
Upper sediment 
lost in Barrel.

3-Jun-
2013 2000 FA-10B 16° 

58.873 41° 12.047 76 1.85  

4-Jun-
2013 0700 FA-7 16° 

55.548 41° 08.478 259 4.20  

4-Jun-
2013 0730 FA-8 16° 

56.261 41° 09.235 187 4.53 20 cm Top Dis-

turbed.
4-Jun-
2013 0800 FA-9 16° 

56.014 41° 07.253 300 2.53  

4-Jun-
2013 0900 FA-6 17° 

02.357 41° 11.227 83 3.00  

6-Jun-
2013 0615 FA-14 17° 

18.281 41° 53.043 245 3.05  

6-Jun-
2013 0700 FA-11 17° 

17.215 41° 53.968 210 2.80  

6-Jun-
2013 0730 FA-12A 17° 

13.719 41° 54.070 105 1.24
Olive Top (Sandy) 
Light gray bottom 
with shells

6-Jun-
2013 0750 FA-12B 17° 

13.737 41° 54.069 105 1.32  

6-Jun-
2013 0815 FA-13 17° 

12.838 41° 55.131 102 2,09
Olive Top, Light 
gray bottom with 
gypsum

6-Jun-
2013 0840 FA-16 17° 

10.756 41° 55.622 80 1.42
Shell fragments at 
the bottom 

Biogenic forma-

tion

6-Jun-
2013 0900 FA-17 17° 

11.077 41° 56.421 129 2.72  

6-Jun-
2013 0945 FA-15 17° 

09.174 41° 58.681 130 2.24
Gray bottom with  
fragments of crys-

tallized gypsum
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Appendix 6.3: Daily Cruise Report

WENDESDAY, 29th MAY 2013
Local Time Position Activities
12:00 - 
22:00

Jeddah Port Embarkation of Research Team on R/V 
AEGAEO

23:00 Jeddah Port Stand by for Departure

THURSDAY, 30th MAY 2013
02:05 Jeddah Port Departure, heading to Farasan Islands 

area
At Sea Heading to Farasan Islands area

FRIDAY, 31st MAY 2013
07:00 WNW of Farasan 

Islands
Arrival on site
CTD station CTD 1: 
Lat: 16° 53,420’, Long: 41° 05,000, 
Depth: 1015m

09:30 Area FARASAN 
1

Start Swath bathymetry (multi-beam) 
survey of area FARASAN 1, west of the 
entrance of the Northern Approach to 
Jizan.
ELAG 2120, 20kHz
ELAG 1180, 180 kHz
Vessel speed: 9 knots

SATURDAY, 1st JUNE 2013
09:30 Area FARASAN 

1
Stop multi-beam survey
Preparations for sub-bottom profiling and 
side scan sonar survey

11:00 Area FARASAN 
1

Deployment of sub-bottom profiler and 
side-scan sonar.
Continue surveying area FARASAN 1 
with multi beam, sub-bottom profiler 
(SBP) and side-scan sonar (SSS) syn
chronously at 4 knots vessel speed
SBP: 500 miliseconds
SSS: 200m per channel, 110/410 kHz

SUNDAY, 2nd JUNE 2013
14:00 Area FARASAN 

1
Stop multi-beam, sub-bottom profiler and 
side-scan sonar survey
Preparations for Air Gun seismic survey

20:30 Area FARASAN 
1

Continue multi-beam survey

MONDAY, 3nd JUNE 2013
06:00 Area FARASAN 1 Stop multi-beam survey

Preparations for gravity coring
06:30

Lat: 16°53,058 Long: 
41°10,752

Start gravity coring:
Core FA 3a (pre-split core to be sent to Saudi 
Geological Survey)
Depth: 121m - Length: 164cm

Lat: 16°53,060 
Long: 41°10,733

Core FA 3b 
Depth: 122m - Length: 300cm

08:15 Lat: 16°49,904 
Long: 41°13,918

Core FA 1 
Depth: 217m - Length: 382cm

09:00 Lat: 16°53,276 
Long: 41°16,943

Core FA 2 
Depth: 87m - Length: 310cm

10:00 Lat: 16°56,128 
Long: 41°16,943

Core FA 4 
Depth: 217m - Length: 382cm

11:00 Area FARASAN 
1

Deployment of sub-bottom profiler and 
side-scan sonar.
Continue surveying area FARASAN 1 
with multi beam, sub-bottom profiler 
(SBP) and side-scan sonar (SSS) syn
chronously at 4 knots vessel speed
SBP: 500 miliseconds
SSS: 200m per channel, 110/410 kHz

SUNDAY, 2nd JUNE 2013
14:00 Area FARASAN 

1
Stop multi-beam, sub-bottom profiler and 
side-scan sonar survey
Preparations for Air Gun seismic survey

20:30 Area FARASAN 
1

Continue multi-beam survey

MONDAY, 3nd JUNE 2013
06:00 Area FARASAN 1 Stop multi-beam survey

Preparations for gravity coring
06:30

Lat: 16°53,058 Long: 
41°10,752

Start gravity coring:
Core FA 3a (pre-split core to be sent to Saudi 
Geological Survey)
Depth: 121m - Length: 164cm

Lat: 16°53,060 
Long: 41°10,733

Core FA 3b 
Depth: 122m - Length: 300cm

08:15 Lat: 16°49,904 
Long: 41°13,918

Core FA 1 
Depth: 217m - Length: 382cm

09:00 Lat: 16°53,276 
Long: 41°16,943

Core FA 2 
Depth: 87m - Length: 310cm

10:00 Lat: 16°56,128 
Long: 41°16,943

Core FA 4 
Depth: 217m - Length: 382cm
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11:00 Area FARASAN 
1

Deployment of sub-bottom profiler and 
side-scan sonar.
Continue surveying area FARASAN 1 
with multi beam, sub-bottom profiler 
(SBP) and side-scan sonar (SSS) syn-

chronously at 4 knots vessel speed
SBP: 500 miliseconds
SSS: 200m per channel, 110/410 kHz

SUNDAY, 2nd JUNE 2013
14:00 Area FARASAN 

1
Stop multi-beam, sub-bottom profiler and 
side-scan sonar survey
Preparations for Air Gun seismic survey

20:30 Area FARASAN 
1

Continue multi-beam survey

MONDAY, 3nd JUNE 2013
06:00 Area FARASAN 1 Stop multi-beam survey

Preparations for gravity coring
06:30

Lat: 16°53,058 Long: 
41°10,752

Start gravity coring:
Core FA 3a (pre-split core to be sent to Saudi 
Geological Survey)
Depth: 121m - Length: 164cm

Lat: 16°53,060 
Long: 41°10,733

Core FA 3b 
Depth: 122m - Length: 300cm

08:15 Lat: 16°49,904 
Long: 41°13,918

Core FA 1 
Depth: 217m - Length: 382cm

09:00 Lat: 16°53,276 
Long: 41°16,943

Core FA 2 
Depth: 87m - Length: 310cm

10:00 Lat: 16°56,128 
Long: 41°16,943

Core FA 4 
Depth: 217m - Length: 382cm
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10:25 Lat: 16°54,647 
Long: 41°14,237

Core FA 5 
Depth: 92m - Length: 371cm

11:00 Area FARASAN 
1

Continue multi-beam survey

18:30 Stop multi-beam survey
19:00 Lat: 16°58,917 

Long: 41°12,083
Core FA 10a 
Depth: 76m - Length: 380cm + about 
30cm left inside the core barrel

Lat: 16°58,873 
Long: 41°12,047

Core FA 10b 
Depth: 73m - Length: 185cm 

20:30 Stop coring. Preparations for Airgun seis-

mic survey

20:45 Airgun seismic survey in area FAR-

ASAN 1
10 cubic inches, trigger 2 seconds, vessel 
speed 4 knots

TUESDAY, 4nd JUNE 2013
05:30 Area FARASAN 

1
Stop Airgun seismic survey
Seismic lines recorded: 4-3, 23-24, 25-
26, 27-28
Preparations for Gravity Coring

06:30
Lat: 16°55,548 
Long: 41°08,478

Start gravity coring:
Core FA 7 
Depth: 259m - Length: 420cm

07:30 Lat: 16°56,261 
Long: 41°09,235

Core FA 8 
Depth: 187m - Length: 453cm

08:00 Lat: 16°56,014 
Long: 41°07,253

Core FA 9 
Depth: 302m - Length: 253cm

09:00 Lat: 17°02,357 
Long: 41°11,227

Core FA 6 
Depth: 83m - Length: 300cm

09:30 FARASAN 1 
area

End gravity coring in FARASAN 1 area
Start multi-beam survey in shallow area

14:00 TRANSIT from 
FARASAN 1 to 
FARASAN 2

End of beam survey in the entrance of 
the North Approach Channel to Jizan.
Start transit through the Channel to the 
survey area FARASAN 2

17:30 FARASAN 2 
area

Multi-beam survey in FARASAN 2 area 
at 9 knots

WEDNESDAY, 5nd JUNE 2013
18:30 Area FARASAN 

2
End of multi-beam survey
Start of sub-bottom profiling and multi-
beam at 4 knots

THURSDAY, 6nd JUNE 2013
05:00 Area FARASAN 

2
End of sub-bottom profiling
Preparations for gravity coring.

06:15 Lat: 17°18,281 
Long: 41°53,034

Core FA 14 
Depth: 245m - Length: 305cm

06:45 Lat: 17°17,215 
Long: 41°53,968

Core FA 11 
Depth: 106m - Length: 280cm

07:30 Lat: 17°13,719 
Long: 41°54,070

Core FA 12a 
Depth: 106m - Length: 124cm

Lat: 17°13,737 
Long: 41°54,069

Core FA 12b 
Depth: 106m - Length: 132cm

08:15 Lat: 17°12,838 
Long: 41°55,131

Core FA 13 
Depth: 102m - Length: 209cm

08:40 Lat: 17°10,756 
Long: 41°55,622

Core FA 16 
Depth: 80m - Length: 142cm

09:00 Lat: 17°11,077 
Long: 41°56,421

Core FA 17 
Depth: 128m - Length: 271cm
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09:45 Lat: 17°09,174 
Long: 41°58,681

Core FA 16 
Depth: 130m - Length: 224cm

10:15 Scientific meeting of the research team
13:00 FARASAN 2 Start side-scan sonar - sub-bottom profil-

ing along the flanks of the elongate basin
19:00 End of side-scan sonar - sub-bottom pro-

filing
Preparations for coring

19:45 Lat: 17°14, 764 
Long: 41°54,177

Core FA 18a 
Depth: 70m - Length: little sediment

Lat: 17°14, 757 
Long: 41°54,167

Core FA 18b 
Depth: 70m - Length: about 30 cm of 
disturbed fine, silty sand

Lat: 17°14, 769 
Long: 41°54,162

Core FA 18
Depth: 70m - Length: 164cm

20:45 Lat: 17°14,767 
Long: 41°54,171

Box Core FA 18 
Depth: 70m - Length: no sample

Lat: 17°14,767 
Long: 41°54,166

Box Core FA 18 (2nd try) 
Depth: 70m - Length: 30cm
One plastic tube to SGS
One plastic to HCMR

22:00 FARASAN 2 Start Airgun seismic survey

FRIDAY, 7nd JUNE 2013
03:30 Area FARASAN 

2
End of Airgun survey
Start of multi-beam mapping in the 
southeast part of FARASAN 2 area.

18:00 End of multi-beam mapping
19:00 Start sub-bottom profiling and multi-

beam in the southeast part of FARASAN 
2 area.

SATURDAY, 8th JUNE 2013
05:00 Area FARASAN 

2
End of sub-bottom profiling and multi-
beam
Heading to Jizan port

09:00 Jizan Birthed in Jizan port to embark Prof. 
Abdullah Alsharekh and ROV engineer 
Leonidas Manousakis

17:30 Sailing from Jizan port to FARASAN 2 
area

20:00 Start airgun survey in the southeast part 
of FARASAN 2 area.

SUNDAY, 9th JUNE 2013
05:00 Area FARASAN 

2
End of airgun seismic profiling
Preparations for ROV dive.

06:45 FARASAN 2
Lat: 17°10,397 Long: 
41°58,002

1st ROV dive
North flank of elongate basin, 112m terrace
Rock sample F1

09:45 End of dive, ROV on deck
10:25 Lat: 17°09,585 

Long: 41°57,645
2nd ROV dive
South flank of elongate basin, 112m ter
race.

11:05 End of dive, ROV on deck
Heading to Farasan port

14:00 Off Farasan port Disembarkation of Prof. Abdullah 
Alsharekh on a Coast Guard boat

14:30 Airgun survey along Transect 1.
19:00 End of Airgun Transect 1

Start of multi-beam survey
21:30 Lat: 17°10,280 

Long: 41°56,641
3rd ROV dive
South flank of elongate basin, 112m ter
race.

23:30 End of dive, ROV on deck
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09:00 Jizan Birthed in Jizan port to embark Prof. 
Abdullah Alsharekh and ROV engineer 
Leonidas Manousakis

17:30 Sailing from Jizan port to FARASAN 2 
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Rock sample F1
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Long: 41°57,645
2nd ROV dive
South flank of elongate basin, 112m ter
race.

11:05 End of dive, ROV on deck
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14:00 Off Farasan port Disembarkation of Prof. Abdullah 
Alsharekh on a Coast Guard boat

14:30 Airgun survey along Transect 1.
19:00 End of Airgun Transect 1

Start of multi-beam survey
21:30 Lat: 17°10,280 

Long: 41°56,641
3rd ROV dive
South flank of elongate basin, 112m ter
race.

23:30 End of dive, ROV on deck
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SATURDAY, 8th JUNE 2013
05:00 Area FARASAN 

2
End of sub-bottom profiling and multi-
beam
Heading to Jizan port

09:00 Jizan Birthed in Jizan port to embark Prof. 
Abdullah Alsharekh and ROV engineer 
Leonidas Manousakis

17:30 Sailing from Jizan port to FARASAN 2 
area

20:00 Start airgun survey in the southeast part 
of FARASAN 2 area.

SUNDAY, 9th JUNE 2013
05:00 Area FARASAN 

2
End of airgun seismic profiling
Preparations for ROV dive.

06:45 FARASAN 2
Lat: 17°10,397 Long: 
41°58,002

1st ROV dive
North flank of elongate basin, 112m terrace
Rock sample F1

09:45 End of dive, ROV on deck
10:25 Lat: 17°09,585 

Long: 41°57,645
2nd ROV dive
South flank of elongate basin, 112m ter-
race.
Very poor visibility

11:05 End of dive, ROV on deck
Heading to Farasan port

14:00 Off Farasan port Disembarkation of Prof. Abdullah 
Alsharekh on a Coast Guard boat

14:30 Airgun survey along Transect 1.
19:00 End of Airgun Transect 1

Start of multi-beam survey
21:30 Lat: 17°10,280 

Long: 41°56,641
3rd ROV dive
South flank of elongate basin, 112m ter-
race.

23:30 End of dive, ROV on deck
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MONDAY, 10th JUNE 2013
00:30 Transit from 

FARASAN 2 to 
FARASAN 1

Start of airgun seismic profiling along 
Transect 2

10:30 End of airgun survey
11:30 FARASAN 1

Lat: 16°56,444 Long: 
41°11,831

4th ROV dive, 
FARASAN 1, 120m terrace
Rock sample F2

14:50 End of dive, ROV on deck
15:50 Lat: 16°55,197 

Long: 41°08,997
5th ROV dive, 
FARASAN 1, possible wavecut notches 
on the outer slop, 120m

17:30 End of dive, ROV on deck
Start multi-beam survey.

19:00 End of multi-beam survey
End of survey works
Heading to Jeddah port.
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7.1   Introduction: DISPERSE Survey 

in South West Saudi Arabia

Archaeological and geomorphological fieldwork was undertaken over eight 
weeks in January, February and March 2014 in the provinces of Jizan and Asir 
(Figure 7.1). The primary goals of the work were to: 

a) Survey for locations with early stone tools in order to expand the number 
of archaeological sites and the range of artefact material from the material 
observed in previous seasons (Bailey et al. 2012; Devès et al. 2012, 2013; 
Inglis et al. 2013, 2014) and; 

b) Identify geological deposits and sedimentary sections that might provide 
palaeoenvironmental and chronological context for the archaeological 
material.

As in previous seasons, survey focussed on a selection of areas, chosen because 
they have previously yielded evidence of early stone artefacts, or because they are 
areas identified in earlier survey work as having potentially attractive geological, 
geomorphological and topographic conditions for human occupation and the pres-

ervation and visibility of archaeological evidence.
In total, 40 localities were visited during the six weeks of active field survey, 

and Palaeolithic artefacts collected and recorded from the vast majority of these 
locations. Artefacts included those with Early (ESA), Middle (MSA) and Later 
Stone Age (LSA) affinities. 717 stone tools were observed and collected, and their 
location logged using GPS. Following the methodology established in the 2012 
and 2013 surveys, all artefacts and locations of geological interest visited were 
given a unique Waypoint (WP) number with GPS coordinates. Waypoints were 
grouped by proximity into Localities (e.g. L0034). Preliminary analysis of the col-
lected lithics was conducted over a week in late February in Sabiya Museum, Jizan 
Province. At the end of the season, the finds were archived in the museum stores. 
Artefacts recovered from Asir region will be retained in Sabiya Museum until the 
end of DISPERSE activities in the region (currently March 2015), after which they 
will be transferred to the SCTA offices in Abha in accordance with SCTA regula-

tions.
In addition to the artefacts, samples for specialist palaeoenvironmental and dat-

ing analyses, such as Optically Stimulated Luminescence (OSL) and Argon/Argon 

dating (Ar/Ar) were collected from a number of locations, and shipped back to the 
UK for specialist analysis.

The investigation of the Palaeolithic of Saudi Arabia has seen two major periods 
of archaeological investigation. An initial understanding of the range of artefacts, 
their geographical spread, and their association with major geological features was 
produced through the work of the Comprehensive Survey of the Kingdom un
dertaken in the 1970s (e.g. Zarins et al. 1980, 1981). More recently, a consider
able recent body of new work has focussed on the search for Palaeolithic sites in 
Saudi Arabia and more widely in the southern Arabian Peninsula, given its key 
geographical position between Africa and Eurasia, with the expectation that there 
should be an abundant distribution of early human occupation extending back to 
very early periods of the Stone Age (Armitage et al. 2011; Petraglia et al. 2011; 
Rose et al. 2011; Delagnes et al. 2012; Groucutt & Petraglia 2012). 

It seems fair to say, however, that the record is still very patchy; chronologi
cal control is limited, and large areas still remain to be explored in detail. In the 
DISPERSE project, we have focused on the Southwest region of Saudi Arabia, be
cause of its proximity to Africa, the likelihood of relatively easy population move
ment directly across the southern end of the Red Sea in the vicinity of the Hanish 
Sill (Lambeck et al. 2011), the probable importance of coastal regions in human 
dispersal, and the generally favourable environmental conditions for human oc
cupation in the southern Red Sea escarpment and coastal plain throughout the 
climatic changes of the Pleistocene, including an extensive and now-submerged 
landscape extending for up to 100 km westward of the present coastline during 
periods of low sea level.

Our aim in DISPERSE is to undertake new archaeological and geomorpho
logical survey in the region, combined with mapping techniques to reconstruct 
landscape evolution from the regional to the site scale, and to assess the relation
ship between Palaeolithic sites and their landscapes and the impact of physical 
landscape characteristics and environmental factors on the nature and distribution 
of early human settlement and dispersal. This work includes exploration of the 
now-submerged landscape, which is reported elsewhere 
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7.3  Methods

In previous field seasons, satellite imagery (LandsatGeoCover 2000/ETM+ Mo-

saics and imagery accessed through Google Earth imagery) and DEMs (ASTER 
GDM v2 and SRTM 90m v4.1) were used to map and classify landforms prior to 
the survey, with ground-truthing visits in May–June and November 2012 (Bailey 
et al. 2012; Devès et al. 2012, 2013; Inglis et al. 2013, 2014). Landforms were as-

sessed for their potential for preserving surface Palaeolithic archaeology and the 
location of potentially artefact-bearing stratigraphy. 

Pre-identified areas for ground survey are described here as localities, with in-

dividual numbers and descriptions. Within such localities, artefacts are almost al-
ways located by an individual waypoint GPS reference. In a smaller number of 
cases, the density and patterning of artefacts and sometimes their location within in 
situ deposits enables us to categorise the artefact cluster as a ‘site’. This is the case, 
for example, with the Dhahaban Quarry artefact cluster described in more detail 
below as the Dhahaban Quarry site.

In response to the findings of field survey in 2012 and 2013, the survey in 2014 
focussed on:

•	 Consolidating understanding of the patterning of artefact distributions in ar-
eas of low sedimentation around volcanics, and extending on to areas of ex-

posed basement rock, in southern Jizan.
•	 Exploration of quarries and wadi cuts in southern Jizan to search for sedi-

ments containing in situ artefacts stratified beneath the volcanic deposits.
•	 Survey of shoreline features, including fossil coral terraces and raised beach-

es along the Harrat Al Birk, western Asir Region. 
A four-wheel drive vehicle was used to access target areas, with further explo-

ration on foot. In the target areas the terrain was slowly traversed on foot by team 
members spaced at 5–10 m intervals walking along transects of up to 1 km distance, 
the distances and tracks varying according to local circumstances. Key geomor-
phological features for dating landscape evolution, such as raised beach terraces 
and sections in quarries, were also targeted for sampling and dating where appro-

priate, and accessible sections were examined for the presence of artefacts visible 
in situ. As in previous years, all artefacts collected by the survey have been bagged 
in a re-sealable polythene bag and labelled by date of collection, GPS co-ordinates 

or GPS waypoint number, a brief description of the artefacts and the initials of the 
collector. Following collection in the field, all artefacts were cleaned, photographs 
were taken of their upper and lower surfaces, and the artefacts described in greater 
detail in terms of their form and technology. A master spreadsheet keeps a running 
record of the survey finds, their locations and their descriptions.

At one site, Dhahaban Quarry, (L0034), a Leica TS407 total station, rather than 
a handheld GPS device, was used to record the precise locations of surface and 
stratified artefacts, as well as major geomorphological units. Coupled with high-
resolution 3D photogrammetry of the artefact-bearing section at this site, this detail 
will allow the full understanding of this significant stratified site (see Section 2.3.2).

In the sections that follow, many of the artefacts are described as being Early 
Stone Age / Lower Palaeolithic (hereafter ESA), or Middle Stone Age / Middle 
Palaeolithic (hereafter MSA) or Later Stone Age / Upper Palaeolithic (hereafter 
(LSA) in character. These descriptions derive from the typological assessment of 
the artefacts after collection. In brief, ESA artefacts usually take the form of flake 
or core based pieces (such as handaxes or cleavers) or simple or discoidal flake 
cores. They were usually made by using a hard stone hammer. MSA artefacts in
clude prepared cores and their manufacturing debris (such as radial or convergent 
Levallois, Nubian Levallois and some flake-blade forms) as well as the flakes from 
such cores that may be radial, convergent or blade-like in form. MSA artefacts 
sometimes show evidence of use of a soft hammer in their production. LSA arte
facts include pieces made on blade cores, often with clear retouch to create tools to 
a predetermined form. LSA artefacts are more difficult to identify and characterise, 
since very few artefacts have been located and reported previously, and it is now 
accepted that a number of artefacts forms (such as piercers and burins) were also 
manufactured during the Middle Stone Age / Middle Palaeolithic.

The typological description of artefacts as being ESA, MSA or LSA in form 
only permits a very broad understanding of the age of the pieces when there is no 
detailed dating of the deposits in which such materials are found, or under which 
they lie. In East Africa the very oldest stone tools now date back to 2.4Mya in 
Ethiopia, with the first hand axes dating from 1.8Mya. Middle Stone Age, pre
pared cores and flakes have usually been accepted as dating between 300Kya and 
approximately 60/50Kya (Barham and Mitchell 2008). In the last two years, new 
dates from southern Africa suggest that the Middle Stone Age might start from| 
500 Ma (e.g. Wilkins & Chazan 2012). It is reasonable to assume that the first 
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At one site, Dhahaban Quarry, (L0034), a Leica TS407 total station, rather than 
a handheld GPS device, was used to record the precise locations of surface and 
stratified artefacts, as well as major geomorphological units. Coupled with high-
resolution 3D photogrammetry of the artefact-bearing section at this site, this detail 
will allow the full understanding of this significant stratified site (see Section 2.3.2).

In the sections that follow, many of the artefacts are described as being Early 
Stone Age / Lower Palaeolithic (hereafter ESA), or Middle Stone Age / Middle 
Palaeolithic (hereafter MSA) or Later Stone Age / Upper Palaeolithic (hereafter 
(LSA) in character. These descriptions derive from the typological assessment of 
the artefacts after collection. In brief, ESA artefacts usually take the form of flake 
or core based pieces (such as handaxes or cleavers) or simple or discoidal flake 
cores. They were usually made by using a hard stone hammer. MSA artefacts in
clude prepared cores and their manufacturing debris (such as radial or convergent 
Levallois, Nubian Levallois and some flake-blade forms) as well as the flakes from 
such cores that may be radial, convergent or blade-like in form. MSA artefacts 
sometimes show evidence of use of a soft hammer in their production. LSA arte
facts include pieces made on blade cores, often with clear retouch to create tools to 
a predetermined form. LSA artefacts are more difficult to identify and characterise, 
since very few artefacts have been located and reported previously, and it is now 
accepted that a number of artefacts forms (such as piercers and burins) were also 
manufactured during the Middle Stone Age / Middle Palaeolithic.

The typological description of artefacts as being ESA, MSA or LSA in form 
only permits a very broad understanding of the age of the pieces when there is no 
detailed dating of the deposits in which such materials are found, or under which 
they lie. In East Africa the very oldest stone tools now date back to 2.4Mya in 
Ethiopia, with the first hand axes dating from 1.8Mya. Middle Stone Age, pre
pared cores and flakes have usually been accepted as dating between 300Kya and 
approximately 60/50Kya (Barham and Mitchell 2008). In the last two years, new 
dates from southern Africa suggest that the Middle Stone Age might start from| 
500 Ma (e.g. Wilkins & Chazan 2012). It is reasonable to assume that the first 
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dates from southern Africa suggest that the Middle Stone Age might start from| 
500 Ma (e.g. Wilkins & Chazan 2012). It is reasonable to assume that the first 



200 Chapter 7

modern humans crossing into the Arabian Peninsula would have brought and made 
tools following an MSA technology.

7.4   2014 Survey Results 

7.4.1  Jizan Province

7.4.1.1  Jebel Akwah and Wadi Sabiya

Jebel Akwah, Northern Cinder Cone

The twin cinder cones of Jebel Akwah are marked topographic features in the 
otherwise flat coastal plain that is covered by Quaternary sedimentation, rising to 
~60 m. Currently, their eruption is thought to have taken place at 0.44±0.26mya 
although these dates are problematic (K/Ar, Dabbagh et al. 1984). 

In 2013, ground survey of the northern cinder cone yielded 23 lithics at three 
localities (L0013-15, Figure 7.2), with artefacts showing signs of ESA technologi-
cal forms and MSA forms made on local basalt and andesite (Inglis et al. 2013, 
2014). Survey in 2014 was designed to complete a representative survey across the 
lava flows surrounding the cinder cone to identify any spatial patterning in artefact 
deposition and the relationship of this patterning to the geomorphological units 
present on and around the flows (Figure 7.2).
The following localities were visited in 2014:

•	 L0061 – aeolian-derived sediments overlying the central area of the lava flow 
to the W of the collapsed cinder cone. Ceramic sherds and rounded pebbles 
of varying lithologies were observed on the surface, along with one indurated 
shale LSA flake, as well as a non-diagnostic bi-truncated andesite flake, and 
quartz clasts and natural flakes. 

•	 L0062 – colluvial slopes on the western edge of the cinder cone, incorporat-
ing a mixture of aeolian-derived sediments and scoria from the cinder cone 
reworked by slopewash. The few artefacts observed on the surface, including 
quartz bladelets, an andesite burin spall and a shale-backed blade appear to 
be LSA or later in date. 

•	 L0063 – surface of lava flow to SW of cinder cone. As well as an quartz 
notch/endscraper (LSA), a basalt core that appears to be in the early stages of 
working for an MSA prepared core was observed on the lava surface, along 

with a number of small undiagnostic quartz flakes.
•	 L0077 – an area of lava flow on the SE edge of the main flows. Two transects 

were walked, 1 km each, but only a single, unretouched quartz flake was 
recovered. Two samples of basalt, <503> and <504> were collected for Ar/
Ar dating.

It is clear that, on Jebel Akwah and its surrounding flows, visibility of surface 
Palaeolithic artefacts is restricted to areas where there is little or no sedimenta
tion on the lava flows surrounding the cinder cone. Yet, in areas surveyed in 2014 
where the surface of the lava flow was exposed, there appear to be very few lith
ics of Palaeolithic age, and none were observed stratified in the small gullies at 
L0062 that cut through colluvial deposits. This is in contrast to the 2013 observa
tions, where ESA and MSA artefacts were found, albeit in low density, around the 
outer edges of the lava flows. This patterning may reflect a preferential usage of 
the edges of the lava flow by Palaeolithic populations, yet given the small sample 
size, robust interpretation of the patterning is difficult. It is, however, clear that 
the Jebel Akwah does not appear to have been a major area for tool manufacture 
or activity during the Palaeolithic, unlike localities observed on lava flows around 
other volcanoes in the region such as L0010, Jebel Umm Al Qummam (Inglis et 
al. 2013, 2014).

To the south of Jebel Akwah, Wadi Sabiya and its tributaries incise wadi flood
plain sediments up to 10 hm below the surrounding landscape, a process continued 
by extensive and ongoing quarrying (Figure 7.3). These deposits are capped by a 
volcanic tuff that extends for kilometres across the surrounding area, and is related 
to the eruption of Jebel Akwah (Dabbagh et al. 1984). This tuff is itself overlain by 
further alluvial deposits, consisting of reddish sandy silt and well-rolled cobbles 
of mixed lithology. 

The area of quarrying to the south of Jebel Akwah was investigated at two lo
calities - L0020 and L0066. L0020 comprises an area where the upper surface of 
the tuff has been exposed by natural erosion over a wide area, erosion that is also 
incising the tuff and underlying sediments through a network of dendritic drainage 
gullies. To the west and south of the locality, quarrying has exposed deep sections 
through these sediments. Artefacts recovered from the surface of the tuff and the 
gullies appear to be LSA or later in date, primarily of quartz bladelets and two 

with a number of small undiagnostic quartz flakes.
•	 L0077 – an area of lava flow on the SE edge of the main flows. Two transects 
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To the south of Jebel Akwah, Wadi Sabiya and its tributaries incise wadi flood
plain sediments up to 10 hm below the surrounding landscape, a process continued 
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through these sediments. Artefacts recovered from the surface of the tuff and the 
gullies appear to be LSA or later in date, primarily of quartz bladelets and two 
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with a number of small undiagnostic quartz flakes.
•	 L0077 – an area of lava flow on the SE edge of the main flows. Two transects 

were walked, 1 km each, but only a single, unretouched quartz flake was 
recovered. Two samples of basalt, <503> and <504> were collected for Ar/
Ar dating.

It is clear that, on Jebel Akwah and its surrounding flows, visibility of surface 
Palaeolithic artefacts is restricted to areas where there is little or no sedimenta-

tion on the lava flows surrounding the cinder cone. Yet, in areas surveyed in 2014 
where the surface of the lava flow was exposed, there appear to be very few lith-

ics of Palaeolithic age, and none were observed stratified in the small gullies at 
L0062 that cut through colluvial deposits. This is in contrast to the 2013 observa-

tions, where ESA and MSA artefacts were found, albeit in low density, around the 
outer edges of the lava flows. This patterning may reflect a preferential usage of 
the edges of the lava flow by Palaeolithic populations, yet given the small sample 
size, robust interpretation of the patterning is difficult. It is, however, clear that 
the Jebel Akwah does not appear to have been a major area for tool manufacture 
or activity during the Palaeolithic, unlike localities observed on lava flows around 
other volcanoes in the region such as L0010, Jebel Umm Al Qummam (Inglis et 
al. 2013, 2014).
Wadi Sabiya

To the south of Jebel Akwah, Wadi Sabiya and its tributaries incise wadi flood-

plain sediments up to 10 hm below the surrounding landscape, a process continued 
by extensive and ongoing quarrying (Figure 7.3). These deposits are capped by a 
volcanic tuff that extends for kilometres across the surrounding area, and is related 
to the eruption of Jebel Akwah (Dabbagh et al. 1984). This tuff is itself overlain by 
further alluvial deposits, consisting of reddish sandy silt and well-rolled cobbles 
of mixed lithology. 

The area of quarrying to the south of Jebel Akwah was investigated at two lo-

calities - L0020 and L0066. L0020 comprises an area where the upper surface of 
the tuff has been exposed by natural erosion over a wide area, erosion that is also 
incising the tuff and underlying sediments through a network of dendritic drainage 
gullies. To the west and south of the locality, quarrying has exposed deep sections 
through these sediments. Artefacts recovered from the surface of the tuff and the 
gullies appear to be LSA or later in date, primarily of quartz bladelets and two 
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chert flakes. 
In the area affected by quarrying, one quarry section has, at its base, exposed 

a cross section through a wadi channel and its associated gravel and coral ter-
races (Figure 7.4). Within one of these terraces a worked shale clast, with three 
long, blade removals (potentially the result of soft-hammer percussion, indicative 
of an MSA technology) was found in situ (Figure 7.5). Manufacture and deposi-
tion of the clast should pre-date the eruption of the volcanoes that produced the 
volcanic tuff that caps the section, and therefore the artefact is potentially over  
0.44±0.26 mya old. If this date and the typological assessment are correct, then this 
artefact is the earliest dated evidence for the MSA in Arabia. Given the problems 
associated with this dating (Dabbagh et al. 1984), new samples were removed for 
dating from the section:

•	 Ar/Ar – two samples of volcanic tuff, <501> from the top of the quarried sec-

tion, and <502> from an exposure of the tuff c. 15m to the East of the section 
where the tuff was more consolidated. These will provide a minimum age for 
the deposition of the artefact bearing units as well as a date for the eruption 
of Jebel Akwah.

•	 OSL – three samples (<509>, <534>, <683>) were taken from the fill of the 
channel that incised the terraces to provide a minimum age for the wadi ter-
races containing the worked clast.

Given the potential for stratified deposits, the under-tuff sediments were further 
explored to the SW of L0020, where quarrying has produced sections through wadi 
floodplain deposits that continue for over 1 km. Here, no convincingly worked 
clasts were observed from the sections, yet a sharp convergent blade made on an-

desite was recovered from scree at the base of a section, and had probably eroded 
from sediments above the tuff given its good preservation.

To complete the investigation of the area around Wadi Sabiya and Jebel Akwah, 
two localities were visited at the edges of the lava flows that extend south from the 
southern cinder cone (Figure 7.3). At L0084, where the road cuts through the lava 
flow, samples of basalt were removed for Ar/Ar dating (<506>, <507>, <508>). 
No artefacts were observed here, or on the lava flow further to the south at L0085. 
At the latter location, the presence of rolled pebble and gravel and sedimentation 
on top of the lava flow indicates that the flow may have been buried at some point 
in the past by fluvial processes, with incision to the present level of Wadi Sabiya 

occurring later.
The Jebel Akwah/Wadi Sabiya area has been a particular focus in the 2013 and 

2014 seasons due to the jebel’s topographic prominence and the presence of strati
fied, accessible deposits in Wadi Sabiya. These surveys have identified potential 
spatial patterning around the northern cinder cone, with a potential concentration 
of artefacts towards the edges of the lava flows, which could reflect hominin pref
erential use of these areas. This distribution, however, is clouded by taphonomic 
issues and a small sample size. The location of a stratified artefact in the pre-tuff 
sediments has the potential to be a find of major importance in the history of oc
cupation of the Arabian Peninsula, and these sections and quarries should be ex
plored further to locate any other surviving finds from this period.

The 2014 survey in the area around the Wadi Jizan Dam Lake, extending West 
across the lava flows to the East of Abu Arish, and East, to the foothills of the es
carpment across the large areas of exposed schistic basement above the dam had 
the following aims:

•	 To explore the wadi floodplain deposits under the lava flows –the flows are 
dated locally to 0.8±0.3mya (K/Ar, Dabbagh et al. 1984) – exposed in Wadi 
Jizan and its tributaries downstream of the dam lake for the possibility of 
locating stratified artefacts (Devès et al. 2012, 2013).

•	 To clarify spatial patterning of surface artefacts observed in 2013 that ap
peared to indicate concentrations of artefacts in locations where there was 
access to good raw material, water and/or good views over the surrounding 
landscape (Inglis et al. 2013, 2014).

L0064 is a quarry adjacent to a small tributary of Wadi Jizan that joins the main 
wadi c. 500 m to the West. The red sandy sediments preserved beneath a lava flow 
are exposed along a section of over 200 m, at their deepest point up to 6m thick 
(Figure 7.7). During the inspection of these sediments, a single discoidal flake on 
reddish coarse chert was observed protruding from the section, along the orienta
tion of a very thin gravel stone line in otherwise fine-grained sediments exposed 
in the quarry section (Figure 7.8). No other in situ artefacts were observed, despite 
small test excavations into the sediments at a location 200 m further East, where 
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occurring later.
The Jebel Akwah/Wadi Sabiya area has been a particular focus in the 2013 and 

2014 seasons due to the jebel’s topographic prominence and the presence of strati-
fied, accessible deposits in Wadi Sabiya. These surveys have identified potential 
spatial patterning around the northern cinder cone, with a potential concentration 
of artefacts towards the edges of the lava flows, which could reflect hominin pref-
erential use of these areas. This distribution, however, is clouded by taphonomic 
issues and a small sample size. The location of a stratified artefact in the pre-tuff 
sediments has the potential to be a find of major importance in the history of oc-

cupation of the Arabian Peninsula, and these sections and quarries should be ex-

plored further to locate any other surviving finds from this period.

7.4.1.2  Wadi Jizan Lava Flows and Dam Lake Area

The 2014 survey in the area around the Wadi Jizan Dam Lake, extending West 
across the lava flows to the East of Abu Arish, and East, to the foothills of the es-

carpment across the large areas of exposed schistic basement above the dam had 
the following aims:

•	 To explore the wadi floodplain deposits under the lava flows –the flows are 
dated locally to 0.8±0.3mya (K/Ar, Dabbagh et al. 1984) – exposed in Wadi 
Jizan and its tributaries downstream of the dam lake for the possibility of 
locating stratified artefacts (Devès et al. 2012, 2013).

•	 To clarify spatial patterning of surface artefacts observed in 2013 that ap-

peared to indicate concentrations of artefacts in locations where there was 
access to good raw material, water and/or good views over the surrounding 
landscape (Inglis et al. 2013, 2014).

Deposits under the Lava Flows 

L0064 is a quarry adjacent to a small tributary of Wadi Jizan that joins the main 
wadi c. 500 m to the West. The red sandy sediments preserved beneath a lava flow 
are exposed along a section of over 200 m, at their deepest point up to 6m thick 
(Figure 7.7). During the inspection of these sediments, a single discoidal flake on 
reddish coarse chert was observed protruding from the section, along the orienta-

tion of a very thin gravel stone line in otherwise fine-grained sediments exposed 
in the quarry section (Figure 7.8). No other in situ artefacts were observed, despite 
small test excavations into the sediments at a location 200 m further East, where 
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the sediments were more safely accessible. A sample of basalt (<500>) was taken 
from the overlying lava flow for Ar/Ar dating in order to provide a minimum age 
for the deposits and the artefact.

In addition to the single stratified artefact, over 50 artefacts were recovered 
from an area of a few km2 on the surface of the lava flow on both sides of the tribu-

tary and on the scree at the base of the quarry sections. These artefacts represent 
all periods, from a potential ESA handaxe roughout on coarse yellow chert/fine 
sandstone and a retouched basalt clast, to LSA chert and quartz bladelets and flakes 
including an endscraper and possible backed knife, as well as a ceramic sherd. The 
MSA is represented by flakes and cores on basalt, quartz and the yellow chert/
sandstone that outcrops locally on the North side of the wadi beneath the lava. 

Two more localities, L0067 and L0068, ~2 km downstream of L0064 were vis-

ited, also to inspect the sediments under the lava exposed by quarrying, as well as 
the surrounding lava surfaces. No artefacts were observed at L0068, but at L0067, 
MSA and LSA artefacts in the form of flakes on chert, basalt and andesite were 
collected, as well as an MSA prepared core fragment on basalt, on the surface of 
the lava flow and on scree slopes at the base of quarry sections through the lava. 
In addition, a basalt ESA cleaver was recovered from the surface in the base of 
one of these quarries. Whilst the find was unstratified, the cleaver had a reddish 
patina consistent with burial in the surrounding sediments, and it appears to have 
been heated, potentially indicating that it may have been buried close to the land 
surface in the red sediments when the lava flowed over it. Taken with the L0064 
in situ flake, this find indicates potential for locating artefacts within the deposits 
that make up the pre-lava landscape in the area, as in Wadi Sabiya. Given the 
complexity of the flows in this area, it is difficult to assess whether or not the date 
of 0.8±0.3mya (K/Ar, Dabbagh et al. 1984) on basalt from a flow in Wadi Jizan 
can be correlated to these specific deposits, but this find does indicate a potentially 
very early dateable occupation of the Arabian Peninsula.
Lava Flows

At L0006, on a lava flow above the Wadi Jizan Dam lake, a scatter of lithics was 
observed in 2013 (Inglis et al. 2013, 2014), and was revisited in 2014 in order to 
determine the extent of the artefact scatter. The assemblage from this area, which 
extends around 1 km by 500 m, has yielded over 80 individual artefacts, with MSA 
(including a possible point from a prepared core - Figure 7.9) and LSA affinities on 
cherts, basalt, andesite and quartz. 

The assemblage from L0006 marks a relative abundance of artefact when com
pared to other localities in the lava flows, both from 2013 and 2014 surveys. Dur
ing 2014, the following further localities were surveyed:

•	 At L0071, atop the lava flow terrace overlooking Wadi Jizan downstream of 
the dam lake, 13 artefacts were observed along a 1 km transect. Manufac
tured on basalt and andesite, they include an MSA flake and prepared core. 

•	 At L0079, close to the centre of the lava flows, three flakes, on quartzite, 
basalt and andesite (the latter a medial flake blade section, probably MSA) 
represent the only artefacts from a 1 km transect.

Schists and Quartzites East of the Magmatic Line
In order to expand the survey into areas of landscape with underlying lithologies 

other than that of basalt lava flows, the 2014 survey visited a number of locations on 
the exposed basement rock to the East of the Magmatic Line. These areas were tar
geted due to their relatively low sediment cover in places, unlike the southern part of 
the upper coastal plain that is covered by sedimentation and extensively cultivated 
(Devès et al. 2012, 2013). These areas of exposed schistic and quartzite bedrock are 
far more susceptible to erosion, however, and therefore may present a slightly more 
unstable taphonomic setting than that of the lava flows due to the ongoing erosion of 
the landscape (Figure 7.10).

In general, the number of artefacts observed on the schist areas was very low 
across all areas:

•	 In the foothills of the escarpment, four locations were visited (L0060 and 
L0081-83), but no artefacts were observed.

•	 L0070 – 2 km to the south of L0006, no artefacts were observed on the slopes 
of a schist jebel overlooking the Wadi Jizan Dam area, despite being in a sim
ilar landscape setting to L0006 on the lava flow above the Wadi Jizan Dam.

•	 L0069 – to the East of the Wadi Jizan Dam lake, this locality yielded two 
undiagnostic flakes, on basalt and quartz. 
•	L0080 – to the north of the dam lake, where a wadi tributary flows through 
the foothills of the magmatic line, simple quartzite flakes were observed on 
the eroding jebel slopes (Figure 7.11). Little other material was observed on 
the exposed bedrock, yet on the surface of more recent alluvium at the point 
at which the wadi flowed through the jebels, five sharp chert flakes were 
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(Devès et al. 2012, 2013). These areas of exposed schistic and quartzite bedrock are 
far more susceptible to erosion, however, and therefore may present a slightly more 
unstable taphonomic setting than that of the lava flows due to the ongoing erosion of 
the landscape (Figure 7.10).

In general, the number of artefacts observed on the schist areas was very low 
across all areas:

•	 In the foothills of the escarpment, four locations were visited (L0060 and 
L0081-83), but no artefacts were observed.

•	 L0070 – 2 km to the south of L0006, no artefacts were observed on the slopes 
of a schist jebel overlooking the Wadi Jizan Dam area, despite being in a sim
ilar landscape setting to L0006 on the lava flow above the Wadi Jizan Dam.

•	 L0069 – to the East of the Wadi Jizan Dam lake, this locality yielded two 
undiagnostic flakes, on basalt and quartz. 
•	L0080 – to the north of the dam lake, where a wadi tributary flows through 
the foothills of the magmatic line, simple quartzite flakes were observed on 
the eroding jebel slopes (Figure 7.11). Little other material was observed on 
the exposed bedrock, yet on the surface of more recent alluvium at the point 
at which the wadi flowed through the jebels, five sharp chert flakes were 
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The assemblage from L0006 marks a relative abundance of artefact when com-

pared to other localities in the lava flows, both from 2013 and 2014 surveys. Dur-
ing 2014, the following further localities were surveyed:

•	 At L0071, atop the lava flow terrace overlooking Wadi Jizan downstream of 
the dam lake, 13 artefacts were observed along a 1 km transect. Manufac-

tured on basalt and andesite, they include an MSA flake and prepared core. 
•	 At L0079, close to the centre of the lava flows, three flakes, on quartzite, 

basalt and andesite (the latter a medial flake blade section, probably MSA) 
represent the only artefacts from a 1 km transect.

Schists and Quartzites East of the Magmatic Line
In order to expand the survey into areas of landscape with underlying lithologies 

other than that of basalt lava flows, the 2014 survey visited a number of locations on 
the exposed basement rock to the East of the Magmatic Line. These areas were tar-
geted due to their relatively low sediment cover in places, unlike the southern part of 
the upper coastal plain that is covered by sedimentation and extensively cultivated 
(Devès et al. 2012, 2013). These areas of exposed schistic and quartzite bedrock are 
far more susceptible to erosion, however, and therefore may present a slightly more 
unstable taphonomic setting than that of the lava flows due to the ongoing erosion of  
the landscape (Figure 7.10).

In general, the number of artefacts observed on the schist areas was very low 
across all areas:

•	 In the foothills of the escarpment, four locations were visited (L0060 and 
L0081-83), but no artefacts were observed.

•	 L0070 – 2 km to the south of L0006, no artefacts were observed on the slopes 
of a schist jebel overlooking the Wadi Jizan Dam area, despite being in a sim-

ilar landscape setting to L0006 on the lava flow above the Wadi Jizan Dam.
•	 L0069 – to the East of the Wadi Jizan Dam lake, this locality yielded two 

undiagnostic flakes, on basalt and quartz. 
•	L0080 – to the north of the dam lake, where a wadi tributary flows through 
the foothills of the magmatic line, simple quartzite flakes were observed on 
the eroding jebel slopes (Figure 7.11). Little other material was observed on 
the exposed bedrock, yet on the surface of more recent alluvium at the point 
at which the wadi flowed through the jebels, five sharp chert flakes were 
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recovered, along with a broken pressure-flaked Neolithic chert point. This is 
consistent with the hypothesis that the deposition of the alluvium dates to the 
Holocene. 

In summary, it appears that the areas of exposed basement rock to the East of the 
lava flows contain far less surface archaeology than the lava flows. Whether this 
is a taphonomic issue related to the erosion of the schists constituting a far more 
geomorphologically dynamic landscape, or reflects a true preference for basalts, 
either through the raw material they provide or for strategic reasons of prey loca-

tion by hominins, must be explored and discussed further.
As Shugayri Lava Flow

To complete the spatial coverage of the lava flow area, the northernmost edge of 
the Abu Arish lava flows was visited along the length of a flow of lava that flowed 
through a gap in the Magmatic Line formed by Wadi Damad. From NE to SW, the 
following localities were visited:

•	 L0072 – an alluvial terrace above Wadi Damad visited in 2012 where a rolled 
basalt endscraper was observed (Devès et al. 2012, 2013). In 2014, two cores, 
one a prepared core on andesite/basalt, potentially exhibiting Nubian Leval-
lois type 1/2 preparation (c.f. Crassard & Hilbert 2013) and the other a sin-

gle platform core on coarse chert/sandstone were observed, along with two 
coarse chert/sandstone flakes. Given that this alluvium would be expected to 
be Holocene, finding Palaeolithic material on these deposits is quite surpris-

ing, yet may represent material being reworked for further upstream in wadi 
deposits.

•	 L0073 – the Magmatic Line jebels above the breakthrough of Wadi Damad 
were visited, yet only two flakes, on basalt and chert, were observed. The 
basalt flake was potentially ESA in origin. 

•	 L0076 – on the south bank of the break in the Magmatic Line, the deeply 
incised (up to 30 m) wadi terrace is eroded into the lava flow. No artefacts 
were observed on its flat top but two possible prepared cores, on andesite and 
shale, were collected from the alluvial terrace on the North bank, although 
they could have been re-deposited.

•	 L0075 – an area of quarrying into the lava flow, exposing sections of between 
5-7 m of sediments below the lava flow was visited, but no artefacts were 

observed on the lava surface or in the sections.
•	 L0074 - the surface of the lava flow, at its distal end, was investigated, and 

yielded 25 artefacts of ESA, MSA and LSA affinities on basalt, chert and 
quartzite. The lava surface has been removed in some areas by small-scale 
quarrying activity revealing the sandy sediment beneath. In one of these 
small quarries, a rolled handaxe of unknown material (potentially a weath
ered quartize or sandstone) was observed on the floor of the quarry, and was 
coated in the sandy sediments, potentially indicating that it had been buried 
prior to quarrying. A sample of basalt, <505>, was taken from a nearby loca
tion in order to date the lava flow using Ar/Ar dating.

L0074 represents the only area on the lava flow that has yielded a significant 
number of artefacts, but appears to represent low-density occupation over a long 
time period, some of which may date from before the emplacement of the lava. 
This indicates that the working hypothesis of a hominin preference for raw ma
terial and good views over water, and the surrounding areas (Inglis et al. 2013, 
2014), may not be completely uniformly applied.

At L0065, a deflated shell mound was observed on a sand dune in close prox
imity to the present coastline and immediately to the North of Jizan’s northern 
edge. Alongside the heavily weathered predominantly  sp. shells, pot
tery sherds and quartz flakes were also present. Identification of a shell midden on 
the mainland coast was unexpected given that palaeoshorelines have been largely 
covered by Holocene sedimentation, and indicates the potential for the discovery 
of to be further shell mounds along the coast that will mirror those found in abun
dance on the Farasan Islands (Bailey et al. 2013)

Along the coastline of the Harrat Al Birk there are numerous fossil coral ter
races and raised beach deposits that provide the opportunity to examine the poten
tial hominin use of the coastal zone during the Palaeolithic. A number of locations 
along the present-day coastline were visited between Al Qahmah and Markaz As 
Shurtah where these deposits were observed overlying lava flows (Figure 7.14). 
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coated in the sandy sediments, potentially indicating that it had been buried 
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Along the coastline of the Harrat Al Birk there are numerous fossil coral ter
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tial hominin use of the coastal zone during the Palaeolithic. A number of locations 
along the present-day coastline were visited between Al Qahmah and Markaz As 
Shurtah where these deposits were observed overlying lava flows (Figure 7.14). 
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observed on the lava surface or in the sections.
•	 L0074 - the surface of the lava flow, at its distal end, was investigated, and 

yielded 25 artefacts of ESA, MSA and LSA affinities on basalt, chert and 
quartzite. The lava surface has been removed in some areas by small-scale 
quarrying activity revealing the sandy sediment beneath. In one of these 
small quarries, a rolled handaxe of unknown material (potentially a weath-

ered quartize or sandstone) was observed on the floor of the quarry, and was 
coated in the sandy sediments, potentially indicating that it had been buried 
prior to quarrying. A sample of basalt, <505>, was taken from a nearby loca-

tion in order to date the lava flow using Ar/Ar dating.
L0074 represents the only area on the lava flow that has yielded a significant 

number of artefacts, but appears to represent low-density occupation over a long 
time period, some of which may date from before the emplacement of the lava. 
This indicates that the working hypothesis of a hominin preference for raw ma-

terial and good views over water, and the surrounding areas (Inglis et al. 2013, 
2014), may not be completely uniformly applied.

7.4.1.3  Jizan Shell Midden

At L0065, a deflated shell mound was observed on a sand dune in close prox-

imity to the present coastline and immediately to the North of Jizan’s northern 
edge. Alongside the heavily weathered predominantly Conomurex sp. shells, pot-
tery sherds and quartz flakes were also present. Identification of a shell midden on 
the mainland coast was unexpected given that palaeoshorelines have been largely 
covered by Holocene sedimentation, and indicates the potential for the discovery 
of to be further shell mounds along the coast that will mirror those found in abun-

dance on the Farasan Islands (Bailey et al. 2013)

7.4.2  Asir Region

7.4.2.1 Harrat Al Birk Coastal Deposits

Along the coastline of the Harrat Al Birk there are numerous fossil coral ter-
races and raised beach deposits that provide the opportunity to examine the poten-

tial hominin use of the coastal zone during the Palaeolithic. A number of locations 
along the present-day coastline were visited between Al Qahmah and Markaz As 
Shurtah where these deposits were observed overlying lava flows (Figure 7.14). 
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From South to North, the localities visited were: 
•	 L0088 and L0089 – a volcanic jebel rises out of the coastal plain to the West 

of the coast road, and was investigated on its southern side and top (L0088), 
as well as the foot of its western slopes (L0089). No artefacts were recovered 
from the slopes of the jebel itself, L0088, save for a discoidal andesite core 
from the very top of the jebel. At L0089, an 800 m section of fossil beach de-

posits and associated coral terraces was investigated (Figure 7.15). A total of 
13 artefacts with MSA affinities, manufactured on basalt quartz and andesite, 
was collected from the surface of these deposits, including prepared cores 
and points (Figure 7.16). 

•	 L0091 – an area of coral terrace overlying a lava flow, 500 m SE of the Dha-

haban Quarry deposits (see below), yielded only two surface artefacts, a po-

tential ESA handaxe roughout on basalt and a rolled basalt clast with retouch.
•	 L0034 – Dhahaban Quarry – a complex of beach deposits, coral terraces and 

associated artefacts (see Section 2.3.2 below).
•	 L0092 – a 1 km long exposure of coral terraces and beach deposits, 1km N 

of Wadi Dhahaban. Survey of the exposure yielded eight lithics with MSA 
affinities, including basalt cores and a convergent flake (Figure 7.17). 

•	 L0090 – a remnant of a coral terrace adjacent to the modern beach at the end 
of the headland that extends from the centre of Al Birk yielded a single MSA 
prepared core preform.

•	 L0093 – a small coral terrace close to a sabkha inlet immediately east of the 
coast road 2 km North of Al Birk town centre. An MSA single platform basalt 
core was observed on the terrace.

•	 L0078 – a shell scatter (L0078), on a coral terrace at the present day shore-

line, dated to 5560 ± 70 BP (Beta.–191460) in 2004 (Bailey et al. 2007) was 
revisited. A small area of the terrace is preserved, despite recent bulldozing 
for the construction of the coastal road. The scatter, extending for about 30 m 
and probably truncated by erosion of the coral terrace by the sea, was inves-

tigated through the digging of a small test pit measuring 50x50 cm. A sample 
of shell was taken from the pit for further analysis and dating. In addition, six 
basalt and andesite artefacts were collected from the surface of the terrace, 
including MSA prepared cores and prepared core flakes.

In addition to the locations with preserved coral terraces, a location on a pal
aeoshoreline 5 km inland was visited at the point at which two wadis converged 
and flowed into the sea (L0087). This inlet is marked by a semi-circular area of 
eroded lava covered by marine sedimentation which extends for over 10 km along 
the coast. At >30 m asl the palaeoshoreline here is probably of quite deep antiq
uity; it is far higher than estimates of the Last Interglacial high sea stand (Lambeck 
et al. 2011). Navigation in the lava field around this area was very difficult, and 
identification of the shoreline was unclear on the ground. A total of 18 lithics was 
recovered from the low undulating basalt jebels in this area, with both MSA and 
ESA affinities, and some potential later pieces, on andesite and basalt.

Following the discovery of lithics embedded within deposits at L0034, Dhaha
ban Quarry in 2013 (Inglis et al. 2013, 2014), 11 days were spent in 2014 recording 
the site and its surrounding geomorphological units in order to place the artefacts 
in their full sedimentological context and to collect material for dating (Figure 
7.19).

The following objectives were achieved in 2014:
•	 Further inspection and topographic survey (using a total station) of all major 

geomorphological units and landforms in the quarry area (Figure 7.20a).
•	 Detailed recording (using a total station) and collection of artefacts from un

bulldozed surfaces around the quarry and surrounding lava flows as well as 
recording and removal of the lithics embedded within the wadi sediments. 
The assemblage from Dhahaban Quarry now numbers over 700 artefacts, 19 
of which were recovered embedded in stratified contexts.

•	 Detailed photography of the sections containing embedded lithics to allow 
3D graphical reconstructions of the exposure using high-resolution photo
grammetry (Figure 7.21).

•	 Sampling of the marine section for OSL dating – four samples were removed, 
<625>, <635>, <645> and <655>, and will be submitted to SUERC for dat
ing in May 2014 (Figure 7.20b).

In addition to the locations with preserved coral terraces, a location on a pal
aeoshoreline 5 km inland was visited at the point at which two wadis converged 
and flowed into the sea (L0087). This inlet is marked by a semi-circular area of 
eroded lava covered by marine sedimentation which extends for over 10 km along 
the coast. At >30 m asl the palaeoshoreline here is probably of quite deep antiq
uity; it is far higher than estimates of the Last Interglacial high sea stand (Lambeck 
et al. 2011). Navigation in the lava field around this area was very difficult, and 
identification of the shoreline was unclear on the ground. A total of 18 lithics was 
recovered from the low undulating basalt jebels in this area, with both MSA and 
ESA affinities, and some potential later pieces, on andesite and basalt.

Following the discovery of lithics embedded within deposits at L0034, Dhaha
ban Quarry in 2013 (Inglis et al. 2013, 2014), 11 days were spent in 2014 recording 
the site and its surrounding geomorphological units in order to place the artefacts 
in their full sedimentological context and to collect material for dating (Figure 
7.19).

The following objectives were achieved in 2014:
•	 Further inspection and topographic survey (using a total station) of all major 

geomorphological units and landforms in the quarry area (Figure 7.20a).
•	 Detailed recording (using a total station) and collection of artefacts from un

bulldozed surfaces around the quarry and surrounding lava flows as well as 
recording and removal of the lithics embedded within the wadi sediments. 
The assemblage from Dhahaban Quarry now numbers over 700 artefacts, 19 
of which were recovered embedded in stratified contexts.

•	 Detailed photography of the sections containing embedded lithics to allow 
3D graphical reconstructions of the exposure using high-resolution photo
grammetry (Figure 7.21).

•	 Sampling of the marine section for OSL dating – four samples were removed, 
<625>, <635>, <645> and <655>, and will be submitted to SUERC for dat
ing in May 2014 (Figure 7.20b).
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In addition to the locations with preserved coral terraces, a location on a pal-
aeoshoreline 5 km inland was visited at the point at which two wadis converged 
and flowed into the sea (L0087). This inlet is marked by a semi-circular area of 
eroded lava covered by marine sedimentation which extends for over 10 km along 
the coast. At >30 m asl the palaeoshoreline here is probably of quite deep antiq-

uity; it is far higher than estimates of the Last Interglacial high sea stand (Lambeck 
et al. 2011). Navigation in the lava field around this area was very difficult, and 
identification of the shoreline was unclear on the ground. A total of 18 lithics was 
recovered from the low undulating basalt jebels in this area, with both MSA and 
ESA affinities, and some potential later pieces, on andesite and basalt.

7.4.2.2  Dhahaban Quarry (L0034)

Following the discovery of lithics embedded within deposits at L0034, Dhaha-

ban Quarry in 2013 (Inglis et al. 2013, 2014), 11 days were spent in 2014 recording 
the site and its surrounding geomorphological units in order to place the artefacts 
in their full sedimentological context and to collect material for dating (Figure 
7.19).

The following objectives were achieved in 2014:
•	 Further inspection and topographic survey (using a total station) of all major 

geomorphological units and landforms in the quarry area (Figure 7.20a).
•	 Detailed recording (using a total station) and collection of artefacts from un-

bulldozed surfaces around the quarry and surrounding lava flows as well as 
recording and removal of the lithics embedded within the wadi sediments. 
The assemblage from Dhahaban Quarry now numbers over 700 artefacts, 19 
of which were recovered embedded in stratified contexts.

•	 Detailed photography of the sections containing embedded lithics to allow 
3D graphical reconstructions of the exposure using high-resolution photo-

grammetry (Figure 7.21).
•	 Sampling of the marine section for OSL dating – four samples were removed, 

<625>, <635>, <645> and <655>, and will be submitted to SUERC for dat-
ing in May 2014 (Figure 7.20b).
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Sampling of coral and beach rock was also undertaken for assessment of their 
suitability for other dating methods, such as Amino Acid Racemisation and Urani-
um-Series dating. The deposits observed at Dhahaban Quarry appear to represent 
a beach complex, marking a high sea stand, potentially (given its height of c. +8m 
asl) dating to as early as MIS5 (Lambeck et al. 2011). This beach complex appears 
to overlie the cobble unit that contains the lithics. These lithics are sharp, and do 
not appear to have been reworked by later wadi activity. It therefore seems likely 
that they were deposited within the wadi relatively close to where they were lo-

cated. The relationship of the wadi cobble unit to the beach deposits is currently 
being clarified, yet the presence of coral cobbles within the lower parts of the unit 
suggests that the wadi may have been flowing into the sea at the time of deposition, 
rather than being associated with beach deposits merely as a result of later inunda-

tion by a marine transgression. Aside from this relationship, the location of a strati-
fied assemblage marks a highly significant contribution to our understanding of the 
timing and conditions of the occupation of the Arabian Peninsula.

The lithic assemblage from the Dhahaban Quarry site includes a small number 
of ESA artefacts (approximately 10 in total), located in the southernmost part of 
the site, as well as an extensive range of MSA pieces located in the centre and 
northern part. The ESA pieces include a clear biface, and an example of a trimming 
flake suggesting some maintenance of the piece at the site. The manufacturing de-

bris of ESA age is rare, suggesting that hominins engaged in little primary working 
of stone at this location. By way of contrast, the MSA pieces are sufficient in num-

ber to include a range of recognisable tool forms, including piercers, scrapers and 
burins. MSA artefacts are extensively spread across the full extent of the Dhahaban 
Quarry site and whilst there are places where the density of artefacts is greater, 
there are no areas that can be clearly identified as stone technology working areas. 
The MSA manufacturing debris and the presence of both initial early flaking as 
well as prepared core preparation and rejuvenation suggests that hominins came 
to the site in anticipation of being able to source and work local materials here. It 
seems reasonable to believe that wave action or water flow in the wadi was suf-
ficient on occasion to crack the large boulders of the Al Birk lava flows, providing 
hominins with a flat surface from which to start flaking.

The quarry north of Hajambar (WP304/L0094), identified as containing wadi 
overbank sediments overlying lava in June 2012 (Devès et al. 2012) and subse
quently sampled for palaeoenvironmental analyses in November 2012 (Bailey 
et al. 2012), was re-visited in order to sample the section for OSL dating. This 
resampling was, however, hampered by the recent flooding of the quarry that has 
submerged at least half of the previously observed sequence. Two OSL samples 
(<572> and <591>) were removed from the upper part of the wadi sediments after 
cleaning back the accessible deposits.

During the 2013 survey, an area of basalt lava flow adjacent to Wadi Shafqah, 
beyond the northernmost edge of the Harrat Al Birk was identified as containing 
extensive rock engravings (Inglis et al. 2013). In 2014 the area, Al Moalmat, was 
revisited, and further panels were identified over at least a kilometre. The engrav
ings include abstract forms as well as hands, feet, paw prints and figures (Figure 
7.24). Detailed recording and analysis of the art will be coordinated by the staff of 
the SCTA office in Abha.
[Figure 7.24 around here]

In conclusion, fieldwork by the DISPERSE project from 2012 to 2014 has sig
nificantly expanded our understanding of the Palaeolithic occupation of the Jizan 
and Asir regions, and has demonstrated the massive potential for the area to inform 
debates surrounding the dispersal of hominin populations from Africa during the 
Pleistocene.

We thank HRH Prince Sultan bin Salman bin Abdul Aziz, President of the Saudi 
Commission for Tourism and Antiquities (SCTA), KSA, Professor Ali Al-Ghab
ban, Vice-President, and Jamal Al Omar, Director General for granting fieldwork 
permission and for their interest in and support of our work in Saudi Arabia. Grate
ful thanks are also extended to Mr Saeed Al Karni, Director of Antiquities in Asir, 
and Mr Haider Al Mudeer Director of the Sabiya Museum, as well as the staff of 
the SCTA offices in Abha, Jizan and Sabiya. The work is funded by the European 
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et al. 2012), was re-visited in order to sample the section for OSL dating. This 
resampling was, however, hampered by the recent flooding of the quarry that has 
submerged at least half of the previously observed sequence. Two OSL samples 
(<572> and <591>) were removed from the upper part of the wadi sediments after 
cleaning back the accessible deposits.

During the 2013 survey, an area of basalt lava flow adjacent to Wadi Shafqah, 
beyond the northernmost edge of the Harrat Al Birk was identified as containing 
extensive rock engravings (Inglis et al. 2013). In 2014 the area, Al Moalmat, was 
revisited, and further panels were identified over at least a kilometre. The engrav
ings include abstract forms as well as hands, feet, paw prints and figures (Figure 
7.24). Detailed recording and analysis of the art will be coordinated by the staff of 
the SCTA office in Abha.
[Figure 7.24 around here]

In conclusion, fieldwork by the DISPERSE project from 2012 to 2014 has sig
nificantly expanded our understanding of the Palaeolithic occupation of the Jizan 
and Asir regions, and has demonstrated the massive potential for the area to inform 
debates surrounding the dispersal of hominin populations from Africa during the 
Pleistocene.

We thank HRH Prince Sultan bin Salman bin Abdul Aziz, President of the Saudi 
Commission for Tourism and Antiquities (SCTA), KSA, Professor Ali Al-Ghab
ban, Vice-President, and Jamal Al Omar, Director General for granting fieldwork 
permission and for their interest in and support of our work in Saudi Arabia. Grate
ful thanks are also extended to Mr Saeed Al Karni, Director of Antiquities in Asir, 
and Mr Haider Al Mudeer Director of the Sabiya Museum, as well as the staff of 
the SCTA offices in Abha, Jizan and Sabiya. The work is funded by the European 



211Results of the Saudi - British mission

7.4.2.3  Hajambar Quarry (WP304/L0094)

The quarry north of Hajambar (WP304/L0094), identified as containing wadi 
overbank sediments overlying lava in June 2012 (Devès et al. 2012) and subse-

quently sampled for palaeoenvironmental analyses in November 2012 (Bailey 
et al. 2012), was re-visited in order to sample the section for OSL dating. This 
resampling was, however, hampered by the recent flooding of the quarry that has 
submerged at least half of the previously observed sequence. Two OSL samples 
(<572> and <591>) were removed from the upper part of the wadi sediments after 
cleaning back the accessible deposits.

7.4.2.4  Al Moalmat Rock Art (L0044)

During the 2013 survey, an area of basalt lava flow adjacent to Wadi Shafqah, 
beyond the northernmost edge of the Harrat Al Birk was identified as containing 
extensive rock engravings (Inglis et al. 2013). In 2014 the area, Al Moalmat, was 
revisited, and further panels were identified over at least a kilometre. The engrav-

ings include abstract forms as well as hands, feet, paw prints and figures (Figure 
7.24). Detailed recording and analysis of the art will be coordinated by the staff of 
the SCTA office in Abha.
[Figure 7.24 around here]

7.5  Summary and Conclusions

In conclusion, fieldwork by the DISPERSE project from 2012 to 2014 has sig-

nificantly expanded our understanding of the Palaeolithic occupation of the Jizan 
and Asir regions, and has demonstrated the massive potential for the area to inform 
debates surrounding the dispersal of hominin populations from Africa during the 
Pleistocene.
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Figure 7.1: Map of locations showing localities visited by DISPERSE in 2013 and 2014 
in Jizan and Asir regions. Elevation data © CGIAR-CSI SRTM 90m v4.1 database.
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Figures

Figure 7.1: Map of locations showing localities visited by DISPERSE in 2013 and 2014 
in Jizan and Asir regions. Elevation data © CGIAR-CSI SRTM 90m v4.1 database.
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Figure 7.2: Map showing northern Jebel Akwah cinder cone, and the localities visited in 
2013 and 2014 and major geomorphological features. L0061-63 and L0077 were visited 
in 2014. Inset shows overview of Jebel Akwah. Satellite imagery © DigitalGlobe 2014, 
accessed through Google Earth. Imagery Date 3/6/2014.

Figure 7.3: Satellite image of the southern cinder cone of Jebel Akwah showing its 
relationship to Wadi Sabiya, which runs NE–SW across the figure, identifying the 
localities visited during 2014 and discussed in the text. The grey areas to the centre and 
centre left of the photo show the extent of exposed volcanic tuff. Image © Digital Globe, 
accessed through Google Earth. Imagery Date 29/12/2013.

Figure 7.4: Quarry section at L0020, near Wadi Sabiya. The section shows a cross-section 
through a wadi channel, with gravel terraces incised by a channel, later filled by a sandy 
channel fill. A worked clast (Figure 7.5) was recovered from the left hand gravel terrace 
(blue circle). Dating samples were taken from the channel fill for OSL (yellow circles), 
and a sample of tuff was taken from the top of the section (red rectangle). Photo: R. Inglis.

Figure 7.5: Worked shale clast from L0020 section. Photo: A. Shuttleworth.

Figure 7.4: Quarry section at L0020, near Wadi Sabiya. The section shows a cross-section 
through a wadi channel, with gravel terraces incised by a channel, later filled by a sandy 
channel fill. A worked clast (Figure 7.5) was recovered from the left hand gravel terrace 
(blue circle). Dating samples were taken from the channel fill for OSL (yellow circles), 
and a sample of tuff was taken from the top of the section (red rectangle). Photo: R. Inglis.

Figure 7.5: Worked shale clast from L0020 section. Photo: A. Shuttleworth.
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Figure 7.4: Quarry section at L0020, near Wadi Sabiya. The section shows a cross-section 
through a wadi channel, with gravel terraces incised by a channel, later filled by a sandy 
channel fill. A worked clast (Figure 7.5) was recovered from the left hand gravel terrace 
(blue circle). Dating samples were taken from the channel fill for OSL (yellow circles), 
and a sample of tuff was taken from the top of the section (red rectangle). Photo: R. Inglis.

Figure 7.5: Worked shale clast from L0020 section. Photo: A. Shuttleworth.
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Figure 7.6: Locations of sites visited around the Abu Arish lava flows and upper coastal 
plain. The extensive lava flows are visible to the West of Magmatic Line and the Wadi 
Jizan Dam Lake, the latter in the lower centre of the figure. To the North and East of the 
lake, the exposed schistic basement is visible as a purple colour. Satellite Imagery © 
USGS Landsat ETM+ 2000 Geocover Mosaics.

Figure 7.7: Section through fine-grained floodplain sediments under lava flow at L0064. Figure 
is indicating where discoidal flake was found embedded in section. Photo: G. Bailey.

Figure 7.8: Discoidal flake from section under lava at L0064. Photo: A. Shuttleworth. 

Figure 7.7: Section through fine-grained floodplain sediments under lava flow at L0064. Figure 
is indicating where discoidal flake was found embedded in section. Photo: G. Bailey.

Figure 7.8: Discoidal flake from section under lava at L0064. Photo: A. Shuttleworth. 
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Figure 7.7: Section through fine-grained floodplain sediments under lava flow at L0064. Figure 
is indicating where discoidal flake was found embedded in section. Photo: G. Bailey.

Figure 7.8: Discoidal flake from section under lava at L0064. Photo: A. Shuttleworth. 



220 Chapter 7

Figure 7.9: A view from L0006 looking East across Wadi Jizan Dam Lake. Inset: MSA 
prepared core flakes located at L0006. Photos: A. Sinclair.

Figure 7.10: Landscape at L0060, with low jebels and small sediment basins formed by 
incision of the schistic bedrock. Photo taken looking East towards Jebel Fayfa. Photo: R. 
Inglis.

Figure 7.11: View across L0080 showing jebels of schistic bedrock. The wadi flows from 
left to right, marked by the dense vegetation behind the vehicle, to flow through the jebels 
at the right of the panorama. The pale alluvium is visible in the centre of the photo. Photo: 
R. Inglis.

Figure 7.12: Weathered quartzite/sandstone handaxe from base of small quarry at L0074. 
Photo: R. Inglis.

Figure 7.11: View across L0080 showing jebels of schistic bedrock. The wadi flows from 
left to right, marked by the dense vegetation behind the vehicle, to flow through the jebels 
at the right of the panorama. The pale alluvium is visible in the centre of the photo. Photo: 
R. Inglis.

Figure 7.12: Weathered quartzite/sandstone handaxe from base of small quarry at L0074. 
Photo: R. Inglis.
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Figure 7.11: View across L0080 showing jebels of schistic bedrock. The wadi flows from 
left to right, marked by the dense vegetation behind the vehicle, to flow through the jebels 
at the right of the panorama. The pale alluvium is visible in the centre of the photo. Photo: 
R. Inglis.

Figure 7.12: Weathered quartzite/sandstone handaxe from base of small quarry at L0074. 
Photo: R. Inglis.
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Figure 7.13: Deflating shell midden at L0065. Photo: R. Inglis.

Figure 7.14: Locations of 
sites along the Harrat Al 
Birk coast. The dark green 
areas correspond to the 
extent of the lava flows, 
and the red areas to cinder 
cones. Satellite Imagery 
© USGS Landsat ETM+ 
2000 Geocover Mosaics.

Figure 7.15: Aerial view of L0089 beach and fossil coral deposits. Image © CNES/
Astrium, accessed through Google Earth. Imagery Date 19/1/2014.

Figure 7.16: Basalt lithics from L0089 including a failed MSA prepared core. Photo scale 
is 30 cm. Photo: R. Inglis.

Figure 7.15: Aerial view of L0089 beach and fossil coral deposits. Image © CNES/
Astrium, accessed through Google Earth. Imagery Date 19/1/2014.

Figure 7.16: Basalt lithics from L0089 including a failed MSA prepared core. Photo scale 
is 30 cm. Photo: R. Inglis.
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Figure 7.15: Aerial view of L0089 beach and fossil coral deposits. Image © CNES/
Astrium, accessed through Google Earth. Imagery Date 19/1/2014.

Figure 7.16: Basalt lithics from L0089 including a failed MSA prepared core. Photo scale 
is 30 cm. Photo: R. Inglis.
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Figure 7.17: Stretch of exposed beach rock extending for over 1 km at L0092. Figure 
circled for scale. Inset: exhausted MSA basalt core. Photos: R. Inglis.

Figure 7.18: Test pit through shell-midden deposit on coral terrace at L0078. Photo: R. 
Inglis.
Figure 7.18: Test pit through shell-midden deposit on coral terrace at L0078. Photo: R. 
Inglis.
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Figure 7.18: Test pit through shell-midden deposit on coral terrace at L0078. Photo: R. 
Inglis.
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Figure 7.19: Aerial view of Dhahaban Quarry, L0034, showing key geomorphological 
units at the locality. The circle indicates location of stratified lithics. The square indicates 
location of sampling of beach and shallow marine deposits for OSL dating. Image © 
DigitalGlobe accessed through Google Earth. Imagery Date 21/9/2009

Figure 7.20: a) A coral terrace towards the North of the locality, dissected by bulldozing. 
Scale is 10 cm b) Section through marine deposits in main quarry sampled for OSL dating. 
Scale is 30 cm. Photos: R. Inglis.

Figure 7.21: View of wadi section at L0034 containing wadi cobble unit with embedded 
lithics, overlain by beach sands and eroding aeolianite. This exposure was photographed 
in detail for high-resolution 3D reconstruction using photogrammetry Photo: R. Inglis.

Figure 7.22: Embedded lithic 2152 before (left) and after (right) removal from the wadi 
cobble unit. Photos: A. Sinclair.
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Figure 7.21: View of wadi section at L0034 containing wadi cobble unit with embedded 
lithics, overlain by beach sands and eroding aeolianite. This exposure was photographed 
in detail for high-resolution 3D reconstruction using photogrammetry Photo: R. Inglis.

Figure 7.22: Embedded lithic 2152 before (left) and after (right) removal from the wadi 
cobble unit. Photos: A. Sinclair.
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Figure 7.23: Hajambar Quarry in 2014 following flooding. The previously sampled 
section through the laminated wadi overbank sediments is behind the semi-submerged 
tree. The section cleaned and sampled for OSL dating is visible at the centre right of the 
photo. Photo: R. Inglis.

Figure 7.24: Petroglyph at Al Moalmat (L0044) on columnar basalt showing figure with 
curved dagger. Figure is approximately 40 cm high. Photo: R. Inglis.
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8.1  Introduction

8.1.1  Background

This report describes underwater fieldwork carried out over a period of 2 weeks 
in the Farasan Islands between 2nd and 15th March, 2014. This work was planned 
as the culmination of a sequence of underwater investigations that began in 2006 
with experimental deep diving in the inshore waters of the Farasan Islands (Bailey 
et al., 2007a,b; Bailey et al., 2014a) and continued with shallow-water diving in 
2008 and 2009 (Alsharekh et al., 2014; Bailey et al., 2014b). A deep-water sur-
vey with a specially equipped ocean-going research vessel (R/V AEGAEO) with 
acoustics, coring and the use of an ROV was also carried out in 2013 over outly-

ing areas of the continental shelf around the Farasan Islands (Sakellariou et al, ., 
Chapter 6). 

The underlying rationale for the underwater research lies in the existence of an 
extensive area of shallow continental shelf in the southern Red Sea, and the fact 
that much of this area was exposed as dry land for long periods during the Pleisto-

cene and early Holocene as prime territory for human occupation. This submerged 
landscape was finally drowned by sea level rise at the end of the last glaciation, a 
process of inundation that was completed by about 6000 years ago. It follows that 
if we wish to know about earlier human activity in the landscape, and especially 
if we wish to know about the deeper history of coastal settlement and exploitation 
of marine resources, investigation of this submerged landscape is essential, and 
new research along these lines is now being pursued in many parts of the world 
(Bailey, Sakellariou et al., 2012; Evans et al., 2014). This research demonstrates 
that archaeological material and features of the original terrestrial landscape can 
often survive the process of inundation, sometimes with unusually good conditions 
for the preservation of organic materials compared to their terrestrial counterparts. 
Equally, this research demonstrates that there is still a great deal that we do not 
know about the taphonomy of underwater material – the conditions that determine 
its preservation and the chances of its discovery.

Throughout the sequence of investigations carried out in Saudi Arabia, the un-

derwater work has been carried out alongside terrestrial survey on land, both on 
the mainland, where the survey has concentrated on the search for Palaeolithic 
sites, and on the Farasan Islands, where attention has focussed on the extensive 
shell mounds that date back to about 6000 years ago. The assumption underlying 

this combined approach is that the study of sites on land can give indications of 
the type of material we might expect to find under water, its geomorphological as
sociations and hence where to look for similar finds under water, and the likelihood 
of its survival during and after inundation by sea-level rise.

A key focus of research on the Farasan Islands is the shell mounds, which are a 
dominating archaeological feature of the present-day coastal landscape, and which 
mark the presence of earlier coastal societies. Our previous investigations demon
strate that these were sites used by people who not only collected large quantities 
of marine molluscs as food but also carried out fishing and hunting of gazelle on 
land. The key question is whether similar sites might have existed when sea level 
was lower than the present. These sites are typically associated with shorelines that 
have an undercut notch created by marine erosion at the land-sea interface, and we 
have established that similar features can be identified under water, marking the 
position of palaeo-shoreline formed when sea level was lower than the present. 
These are an obvious target for underwater exploration.

At the outset of the submarine investigations the submerged geology and geo
morphology around the Farasan Islands was virtually unknown. The best data 
sources were hydrographic charts that were designed to aid navigation rather than 
interpret underwater landscapes. Despite these limitations, the charts were very 
informative. They denoted many large circular hollows dropping deep into the 
coastal shelf between and around the islands. These were diapirs, a product of 
salt tectonics, that were formed when salt domes collapsed. Many measured over 
500 m deep, a number of which had the potential to hold fresh water at times when 
sea levels dropped below the level of their upper rim. When this happened, the 
contents could be gradually replaced by fresh water run off from the land. For sev
eral of the diapirs the rim was only around 50-60 m below current sea level. These 
would have been free from marine ingress for thousands of years and it was also 
a time when the islands were linked to the mainland by dry land. Any fresh water 
features would have been attractive to animals and humans.

Knowledge of prehistoric archaeological material was also limited although a 
register of Palaeolithic find spots catalogued by Zarins indicated a strong presence 
of early hominins in the region (Zarins 1981). Many of the worked lithics recorded 
by Zarins were made from basaltic material and associated with wadi’s or relict 
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of marine molluscs as food but also carried out fishing and hunting of gazelle on 
land. The key question is whether similar sites might have existed when sea level 
was lower than the present. These sites are typically associated with shorelines that 
have an undercut notch created by marine erosion at the land-sea interface, and we 
have established that similar features can be identified under water, marking the 
position of palaeo-shoreline formed when sea level was lower than the present. 
These are an obvious target for underwater exploration.

At the outset of the submarine investigations the submerged geology and geo
morphology around the Farasan Islands was virtually unknown. The best data 
sources were hydrographic charts that were designed to aid navigation rather than 
interpret underwater landscapes. Despite these limitations, the charts were very 
informative. They denoted many large circular hollows dropping deep into the 
coastal shelf between and around the islands. These were diapirs, a product of 
salt tectonics, that were formed when salt domes collapsed. Many measured over 
500 m deep, a number of which had the potential to hold fresh water at times when 
sea levels dropped below the level of their upper rim. When this happened, the 
contents could be gradually replaced by fresh water run off from the land. For sev
eral of the diapirs the rim was only around 50-60 m below current sea level. These 
would have been free from marine ingress for thousands of years and it was also 
a time when the islands were linked to the mainland by dry land. Any fresh water 
features would have been attractive to animals and humans.

Knowledge of prehistoric archaeological material was also limited although a 
register of Palaeolithic find spots catalogued by Zarins indicated a strong presence 
of early hominins in the region (Zarins 1981). Many of the worked lithics recorded 
by Zarins were made from basaltic material and associated with wadi’s or relict 
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water sources. One of the main tasks for the first stages of fieldwork was to inspect 
the landscape above and below water on the Farasan Islands to find comparable 
geological and geomorphological characteristics to those indicated by Zarins. It 
was believed these would be favourable for early human occupation. 

The first phase of fieldwork in 2006 successfully characterised the submerged 
landscape within the sheltered Qumar Bay and the open strait that ran between the 
Farasan and Zufaf islands. The operation took place on board the MV Midyan that 
was kindly provided as a floating platform by Saudi ARAMCO. The submerged 
morphology was identified in a number of places but it was covered by a layer of 
sand that masked fine details. Even so, submerged wave cut platforms, terraces and 
undercuts could be found. A well defined, laterally consistent terrace was identified 
between 80–60 m below sea level immediately east of Zufaf Island and a wave cut 
notch in 10–14 m of water below Slick Point was also recorded. Wave cut plat-
forms in 6m were found at both sites. These features would have been incised by 
the sea during periods of lower sea level and as such they indicated sea level at the 
time of their formation.

It was also noted that the wave and solution cut features below the water mir-
rored the stratigraphic alignment of the overlying geology. This was particularly 
evident in Qumar Bay where distortion of the wave cut platforms aligned with dis-

tortions in the raised strata above, signifying that the features must have been cut 
into the rock before being uplifted. One particular notch in Qumar Bay was incised 
several metres back into the rock face. It was now approximately 20 m below sea 
level and was calculated to have been formed during a still stand around 90,000 
years ago. The date of formation meant these undercuts would have provided shel-
ter and been accessible to human exploitation for long periods when sea level was 
lower.

In 2008, the second season built on the experience gained during the 2006 field-

work. The aim was to characterise more sites around the archipelago and identify 
the site or sites with the greatest potential. During this period of fieldwork, diving 
support was provided by the Farasan Coastguard which enabled the team to ac-

cess remote sites. In 2008 the diving was with air rather than mixed gas and it was 
restricted to shallow waters along the coastline. In 2008, rather than just focusing 
on older Palaeolithic rock shelters, the objectives included a search for submerged 
shell middens. This objective had grown from a developing understanding of the 

shell middens that were primarily situated along the edges of shallow bays. 
During the two week period of fieldwork, 15 sites were dived and recorded. 

These were located on the east, west, north and south of the Farasan Islands. All 
the sites had submerged features that indicated fluctuations in sea levels. The re
sults of the diving surveys concluded that the sites offering the greatest potential 
for submerged archaeological evidence were located in the Sulayn  Archipelago 
and below the western peninsular of Qumar Bay. In 2009, these two areas became 
the target of more detailed investigation.

The Sulayn al Janub archipelago is situated on large shallow plateaux that would 
have been dry land 7,000 years ago when sea levels were 5-6 metres lower than 
today (notwithstanding local uplift or submergence). Shell middens visible on the 
islands demonstrated occupation and the availability of marine resources. The area 
under investigation was a ria basin surrounded by three islands. There are three en
trances to the basin. It was decided to search and sample an area of the seabed next 
to the channel that flowed out the basin to the east. This was 5 m deep and was the 
narrowest channel. Water passing through it was strong enough to clear fine sand 
from the centre of the channel making the underlying palaeo-land surface more ac
cessible. A 10 m long trench was excavated from north to south and samples were 
collected.  The samples were analysed for evidence of human activity. The con
centrations of different species were compared to the assemblages from terrestrial 
middens. However, the spectrum of different shell types indicated a natural collec
tion, although, a fragment of charcoal was recovered during analysis. The charcoal 
came from a securely stratified deposit suggesting the presence of humans when 
sea level was lower. Accordingly this warranted further investigation in 2014.

The site chosen for detailed investigations beneath the inner side of the west
ern peninsula in Qumah Bay was 8 m–18 m under water. Here, a series of dis
tinct wave cut notches protrude from the side of the bay which is relatively free 
from sand cover. The location sits around the interface between deep sediment and 
scoured exposures.

A principal feature at this site is a notch with a large overhang in 10 m of water. 
It has a 2 m high opening with a sloping roof that tapers to the back of the cave. 
The back of the cave is 3.5 m from the entrance. When sea level was lower, this 
would have formed a rock shelter overlooking a large circular basin dipping to over 
100 m below sea level to the south east of Qumah Bay. This was a diapir that had 
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shell middens that were primarily situated along the edges of shallow bays. 
During the two week period of fieldwork, 15 sites were dived and recorded. 

These were located on the east, west, north and south of the Farasan Islands. All 
the sites had submerged features that indicated fluctuations in sea levels. The re-

sults of the diving surveys concluded that the sites offering the greatest potential 
for submerged archaeological evidence were located in the Sulayn  Archipelago 
and below the western peninsular of Qumar Bay. In 2009, these two areas became 
the target of more detailed investigation.

The Sulayn al Janub archipelago is situated on large shallow plateaux that would 
have been dry land 7,000 years ago when sea levels were 5-6 metres lower than 
today (notwithstanding local uplift or submergence). Shell middens visible on the 
islands demonstrated occupation and the availability of marine resources. The area 
under investigation was a ria basin surrounded by three islands. There are three en-

trances to the basin. It was decided to search and sample an area of the seabed next 
to the channel that flowed out the basin to the east. This was 5 m deep and was the 
narrowest channel. Water passing through it was strong enough to clear fine sand 
from the centre of the channel making the underlying palaeo-land surface more ac-

cessible. A 10 m long trench was excavated from north to south and samples were 
collected.  The samples were analysed for evidence of human activity. The con-

centrations of different species were compared to the assemblages from terrestrial 
middens. However, the spectrum of different shell types indicated a natural collec-

tion, although, a fragment of charcoal was recovered during analysis. The charcoal 
came from a securely stratified deposit suggesting the presence of humans when 
sea level was lower. Accordingly this warranted further investigation in 2014.

The site chosen for detailed investigations beneath the inner side of the west-
ern peninsula in Qumah Bay was 8 m–18 m under water. Here, a series of dis-

tinct wave cut notches protrude from the side of the bay which is relatively free 
from sand cover. The location sits around the interface between deep sediment and 
scoured exposures.

A principal feature at this site is a notch with a large overhang in 10 m of water. 
It has a 2 m high opening with a sloping roof that tapers to the back of the cave. 
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the potential to hold fresh water and be a focal point for resources that cold support 
life when sea levels were considerably lower and the climate was more temperate. 

Within the 10 m wave cut crevice, the sediment was thin unconsolidated sand. 
Available evidence indicated the cave was formed before the marine regression 
thereby making it available for occupation prior to the last transgression. Even so, 
any objects left within the cave would have been washed out as the sea level rose 
past it c. 8000 years ago. Accordingly, efforts were concentrated in gullies at the 
bottom of a steep slope in front of the shelter. Samples were collected that proved 
to be archaeologically sterile, but the task was not complete as the fieldwork was 
interrupted by a shark that settled in a nearby cave.

8.1.3  2014 Objectives

The aim of the 2014 investigations was to complete the exploration of two areas 
that we have previously identified as suitable targets for underwater excavation, 
on Qumah Island to the south of the main island of Farasan, and on the Sulayn 
archipelago to the north of the modern port (Figure 8.1). Our objectives were to 
complete excavations at these locations, to continue to develop methodologies for 
the investigation of seabed sites, and to collect a larger sample of bulk shell and 
sediment samples for laboratory analysis and the search for indicators of human 
activity. We also carried out some additional survey on land to fill in gaps in the 
survey of on-land shell mounds and coastal sites. The work was undertaken by a 
combined team of marine archaeologists from the University of York, the Mari-
time Archaeological Trust and the Saudi Commission for Tourism and Antiquities 
(Figure 8.2). Below we describe the different elements of the fieldwork in chrono-

logical order, with a concluding summary.

8.2  Underwater Work

8.2.1  Preliminary Setting-up

The British dive team arrived in Farasan Town in the evening of the 2nd Novem-

ber 2014, and met with Colonel Faisal Al Johany of the Farasan Border Guard to 
establish the necessary protocols for local work and the availability of technical 
support including support boats and facilities for refilling diving tanks with com-

pressed air. The Colonel offered the maritime team all the help he could to facili-
tate the smooth running of the project, including a ridged inflatable boat for safety 
cover in the project and the offer to fill the diving cylinders at the end of each day’s 

work. Lieutenant Abdullah Rifa’i was assigned the task of looking after the dive 
team and assisting with logistical arrangements. On the following day, the team 
met the Governor of the Farasan Islands, Hussain D. Aldajani, who offered his 
support for the education programme on underwater archaeology, which had been 
prepared in case the opportunity arose to teach in a local school, and he offered to 
assist the project team where he could as guests on the Farasan Islands. In addi
tion, Abdul Aziz Al Sha’bi the Farasan Municipal Engineer offered the use of the 
Municipality boat for diving on the 9  and 13  March. Because of dive logistics, 
variable availability of boats, and interventions of bad weather, work alternated 
between the two main dive areas 

Diving began on 4  March at the Sulyan Archipelago. Abdu Aqeeli led the dive 
team in two boats to the dive site. The dive team consisted of Garry Momber, 
Brandon Mason, Christin Mason, Jan Gillespie and Lauren Tidbury. The aim of the 
diving operation was to relocate the area where charcoal was found in 2009 and re
cover more samples to aid our investigations to see if we could discover evidence 
of human activity. The dive team located the area, set out an underwater grid and 
opened small evaluation trenches (Figure 8.3).

On 5th, 6th and 7th March, the same dive team, with the addition of Matthew 
Meredith–Williams and Niklas Hausmann continued the diving operation to extend 
the underwater excavation and collect samples (Figure 8.4). The Border Guard 
boat joined us each day with the filled tanks and to provide support as needed.

Diving was aborted on Friday the 8  due to a mechanical fault with the dive 
boat. On Saturday, diving resumed at Sulayn with the addition of Geoff Bailey, 
who entered the water with dive equipment for an inspection of the fieldwork. 
Three trenches had been excavated to open up sections in the area of interest and 
34 samples had been collected. Sandy overburden was cleared from an area mea
suring 6 m2 in preparation for further sample recovery.

On Sunday 10th March Waleed Mozayen, Abdullah Al Haiti, Faris Hamzi and 
Juma Al Sadiq from the Saudi Commission for Tourism and Antiquities joined the 
British group to form the Saudi–British Dive Team for excavation in Qumah Bay 
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Brandon Mason, Christin Mason, Jan Gillespie and Lauren Tidbury. The aim of the 
diving operation was to relocate the area where charcoal was found in 2009 and re-

cover more samples to aid our investigations to see if we could discover evidence 
of human activity. The dive team located the area, set out an underwater grid and 
opened small evaluation trenches (Figure 8.3).

On 5th, 6th and 7th March, the same dive team, with the addition of Matthew 
Meredith–Williams and Niklas Hausmann continued the diving operation to extend 
the underwater excavation and collect samples (Figure 8.4). The Border Guard 
boat joined us each day with the filled tanks and to provide support as needed.
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who entered the water with dive equipment for an inspection of the fieldwork. 
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suring 6 m2 in preparation for further sample recovery.

8.2.3  Qumah Bay I
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Juma Al Sadiq from the Saudi Commission for Tourism and Antiquities joined the 
British group to form the Saudi–British Dive Team for excavation in Qumah Bay 
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(Figures 8.5, 8.6 and 8.7).
An airlift, which was built in Farasan by the dive team on Friday, was used to 

remove cover from the seabed to expose the submerged land-surface in an area 
that had the potential to hold archaeological material (Figure 8.8). The covering 
sediment was removed to show the underlying seabed geology, comprising a relict 
coral platform. Three samples of mixed shells were recovered for assessment.

By the end of the first week, the dive team had conducted 5 days diving. Twelve 
divers and nine supporting team members had been involved in the diving opera-

tions, resulting in 59 dives in 28 diving operations, and recovery of 37 samples for 
sieving and assessment.

8.2.4  Sulayn Archipelago II 

The second week of diving began with underwater survey and sampling at 
Sulayn archipelago on Tuesday. The diving on Monday was aborted due to bad 
weather. The grid was expanded to cover an area of 70 m2 with four 10 m base-

lines and 1.5 m corridors in between. The grid was used as the reference frame-

work around which sampling was conducted, and, where warranted, areas were 

excavated to the underlying bedrock.
Over the next two days the joint Saudi-British dive team worked together to 

collect samples and expand the excavation within the survey area (Figure 8.9). 
Three diving boats supported the excavation. One was provided by Abdu Aqeeli, 
one by Mafari Aqeeli and the third was a Farasan Border Guard safety vessel  
(Figure 8.10).

8.2.5  Qumah II

On Thursday, fieldwork was carried out at Qumah for the second time. The en-

trance of a small underwater cave was targeted for sampling. A base line was set 
up running for 7m from the cave, down slope to the east. The air lift was deployed 
to help remove the sediment overburden. Divers from the British and Saudi team 
worked together enabling the Saudi archaeological divers Faris Hamzi, Abdul-
lah Al Haiti and Jumah Al Sadiq to gain supervised experience with the air lift 
(Figure 8.11). A total of 15 samples was recovered, some of which contained a 
large amount of shells from edible shellfish while one contained a dark coloured 
irregular-shaped lithic (Figure 8.12).

The last day of diving was back in the Sulayn Archipelago. The trenches were 
extended and further samples were collected. Areas that showed potential were 
excavated to the underlying bedrock (Figures 8.13 and 8.14). In two places, along 
the northern baseline, patches of seabed were stained dark grey with flecks of 
black material embedded in the old coral surface. It is possible that these patches 
are marks left by burning (Figure 8.15). Samples of the seabed were recovered for 
analysis and additional samples of the surrounding sediment were collected (Fig
ure 8.16).

A further day’s diving to investigate the palaeo-channel that runs below the 
main channel from Farasan Port was planned. However, it was aborted due to bad 
weather conditions. The aim of the dive was to inspect the edges of the channel 
that had been dredged to see if there were any exposures of the buried land-surface. 
This is an area of investigation that would benefit from shallow water geophysical 
survey if the equipment and time were made available. 

The terrestrial, on-land 2014 field season has focused on filling in gaps in the 
dataset, and tying up loose ends from last year’s field season. 

The first task was to revisit known sites to show the dive team examples of sites 
they might come across underwater (Figure 8.17). Following the familiarisation 
exercise, the fieldwork began with Total Station Theodolite survey to measure in 
the limits of the excavations carried out last year at 18 sites. This was accomplished 
in a morning’s work from two stations, one for Janaba East located on JE0086 and 
one located on JW1807 for all sites in Janaba West.

A number of gaps in the survey were also addressed, particularly an area in the 
centre of Janaba Bay, overlapping research areas in Janaba East and West – ap
proximately located between the desalination plant and a stand of trees in Janaba 
West. These sites had not been visited, and many are not visible on satellite im
ages. It was therefore necessary to investigate this section of coastline and record 
any sites present. We located 24 new sites in this previously un-surveyed area. Site 
characteristics recorded included dimensions and surface composition.

Sites located along the east side of Saqid Island were another group that had not 
been observed in the field. This area was visited to ground-truth the satellite obser
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8.2.6  Sulayn III

The last day of diving was back in the Sulayn Archipelago. The trenches were 
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the northern baseline, patches of seabed were stained dark grey with flecks of 
black material embedded in the old coral surface. It is possible that these patches 
are marks left by burning (Figure 8.15). Samples of the seabed were recovered for 
analysis and additional samples of the surrounding sediment were collected (Fig-

ure 8.16).
A further day’s diving to investigate the palaeo-channel that runs below the 

main channel from Farasan Port was planned. However, it was aborted due to bad 
weather conditions. The aim of the dive was to inspect the edges of the channel 
that had been dredged to see if there were any exposures of the buried land-surface. 
This is an area of investigation that would benefit from shallow water geophysical 
survey if the equipment and time were made available. 

8.3 Terrestrial Report
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in a morning’s work from two stations, one for Janaba East located on JE0086 and 
one located on JW1807 for all sites in Janaba West.

A number of gaps in the survey were also addressed, particularly an area in the 
centre of Janaba Bay, overlapping research areas in Janaba East and West – ap-

proximately located between the desalination plant and a stand of trees in Janaba 
West. These sites had not been visited, and many are not visible on satellite im-

ages. It was therefore necessary to investigate this section of coastline and record 
any sites present. We located 24 new sites in this previously un-surveyed area. Site 
characteristics recorded included dimensions and surface composition.

Sites located along the east side of Saqid Island were another group that had not 
been observed in the field. This area was visited to ground-truth the satellite obser-
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vations and confirm the presence of sites (Figure 8.18). The position and existence 
of 50 sites was confirmed. The opportunity was taken to record the characteristics 
of a number of these sites, and some samples were also taken for further analysis.

8.4  Results and Conclusions

Two dive sites were investigated during the underwater fieldwork, involving 
94 individual dives to inspect, survey and sample the seabed. The methodology 
developed at Sulayn focussed on sampling spatially and horizontally within the 
sediment matrix across a well-defined area. Excavations to the underlying bedrock 
were conducted in selected areas to show variations in colouration and taphonomy, 
but primarily to find evidence of human activity such as charcoal, food shells or 
artefacts. The samples showed a top layer of sandy sediment, a lower layer of 
shells, another lower layer of coral and a hard basal, coral terrace. Organic inclu-

sions were recorded at various locations around the sand and shell interface. An 
airlift was used to remove overburden and collect samples from gullies within the 
coral basement rocks.

In the deeper water, to the east of the surveyed area, the sediment cover of sand 
and shell was thinnest while the coral horizon that was found below the shell but 
above the basement/bedrock was thickest. Further upslope – about 5m – towards 
the west, the covering sediment was thicker but the concentration of coral imme-

diately above the bedrock was thinner. On the northernmost baseline, dark grey 
stains or patches were recorded at 5m and 6m. These ‘stains’ extended below heads 
of coral that must have grown after the ‘stains’ were formed. It is possible that 
these ‘stains’ were formed when the sea level was dry land and are the result of 
localised fires/hearths. Samples of the seabed surface were collected for analysis. 
The areas of stained coral were localised and were not found in the other trenches 
that were opened to expose the bedrock.

At Qumah, a similar method was developed to collect samples from an excavat-
ed trench. The trench was excavated with mattocks and the airlift. The sand cover 
was thin on the slope in front of the cave and the underlying bedrock was exposed 
beneath 20–30cm of sand cover, 1.5–7m from the cave entrance. However, imme-

diately in front of the cave, the sediment was thicker. Here, the samples collected 
from 30–50cm below the surface contained a mixture of shells and an incongruous 
lithic. Both will be subject to further analysis.

On land, 50 new shell mounds were located in the north of Saqid while addi
tional survey was carried out around Janaba Bay (west side of Janaba East). This 
revealed another 24 new middens. 

At the conclusion of the fieldwork, the dive team had conducted 9 days diving, 2 
days spent in surveying shell middens on land and three days sorting the samples. 
Twelve divers from the British and Saudi teams worked and trained together and 
learnt from each other. Eleven supporting team members were involved in the 
diving operations, including three members of the Farasan Border Guard and two 
boat crew from the Municipality, involving six different boats. In total there were 
94 dives in 64 diving operations and 102 samples were recovered for sieving and 
assessment.

Bulk samples recovered from underwater excavation were laid out to dry and 
subjected to preliminary sorting and analysis. Subsamples were bagged for export 
to the UK for detailed analysis was then carried out in the laboratories at the Uni
versity of York.

The spectrum of shells analysed from both sites indicated a natural assemblage. 
Another piece of charcoal was found within the samples from Sulyan but it was 
not substantive enough to conclude that we were near a site of human activity from 
a submerged landscape. These negative results do not prove that archaeological 
material does not exist at the locations investigated, particularly as relatively small 
areas were sampled and any midden deposits would have been reworked. In addi
tion, terrestrial survey on the Farasan Islands found very little material that could 
be attributed to the Palaeolithic and the tools discovered were made of the local 
coral. Unfortunately, this material is subject to degradation in the marine environ
ment and therefore very difficult to locate underwater. By comparison, searches 
for lithics near the basaltic geology on the mainland, north of Jizan, near Al Birk, 
proved very successful. Many hand tools were found on coral terraces near wadis. 
Here, the darker basalt made the tools relatively easy to locate.

The results of the work on the mainland confirmed widespread and extensive 
prehistoric human activity at times when sea level was lower. Accordingly, it is 
inconceivable that archaeological material would not have been deposited on land 
that is now underwater. The experience of searching for underwater landscapes 
that has been gained by the University of York dive team over the last four field
work seasons is unparalleled in the region. Now this can be complemented by the 
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knowledge gained from the terrestrial team that has resulted in a better informed 
understanding of the prehistoric archaeological resource.

Terrestrial survey has established that the basat, lithic material found in the Al 
Birk area is more robust, easier to locate and prolific. Consequently, discovery 
rates have proved to be much greater than on the Farasan Islands. Therefore, it is 
highly probable that the same would be true in comparable sites below sea level.
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Appendix 8.1. List of participants

Saudi and British Diving Archaeologists
Garry Momber – University of York and Maritime Archaeology Trust
Jan Gillespie – Maritime Archaeology Trust
Brandon Mason – Maritime Archaeology Trust
Christin Mason – Maritime Archaeology Trust
Lauren Tidbury – Maritime Archaeology Trust
Waleed Mozayen – Saudi Commission for Tourism and Antiquities
Faris Hamzi – Saudi Commission for Tourism and Antiquities
Juma Al Sadiq – Saudi Commission for Tourism and Antiquities
Abdullah Al Haiti – Saudi Commission for Tourism and Antiquities
Terrestrial Team and Volunteer Diving Archaeologists
Geoff Bailey – University of York
Muzna Bailey – University of York
Matthew Meredith–Williams – University of York
Niklas Hausmann – University of York
Abdu Aqeeli – Saudi Commission for Tourism and Antiquities
Mohammed Mofta  – Saudi Commission for Tourism and Antiquities

Figure 8.1. Map of the Farasan Islands showing the location of target areas for underwater 
investigation at Sulayn and Qumah.
Figure 8.1. Map of the Farasan Islands showing the location of target areas for underwater 
investigation at Sulayn and Qumah.



245Results of the Saudi - British mission

Figures

Figure 8.1. Map of the Farasan Islands showing the location of target areas for underwater 
investigation at Sulayn and Qumah.
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Figure 8.2. Members of the Dive Team heading for the Sulayn dive site.

Figure 8.3. Christin Mason clearing a trench for sampling.

Figure 8.4. Brandon and Christin Mason recording a section through the shell deposit at 
Sulayn. Lauren Tidbury behind camera. The full-face masks enable divers to communicate 
with each other and talk to the dive supervisor on the boat.

Figure 8.5. Saudi–British Dive Team prior to their first collaborative dive. Top row. 
Waleed Mozayen, Garry Momber; Middle row. Brandon Mason, Janet Gillespie, Christin 
Mason, Lauren Tidbury, Geoff Bailey; Bottom row. Faris Hamzi, Abdullah Al Haiti, 
Jumah Al Sadiq.
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Figure 8.4. Brandon and Christin Mason recording a section through the shell deposit at 
Sulayn. Lauren Tidbury behind camera. The full-face masks enable divers to communicate 
with each other and talk to the dive supervisor on the boat.

Figure 8.5. Saudi–British Dive Team prior to their first collaborative dive. Top row. 
Waleed Mozayen, Garry Momber; Middle row. Brandon Mason, Janet Gillespie, Christin 
Mason, Lauren Tidbury, Geoff Bailey; Bottom row. Faris Hamzi, Abdullah Al Haiti, 
Jumah Al Sadiq.
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Figure 8.6. Members of the Saudi–British team being briefed by Chief Maritime 
Archaeologist Garry Momber before leaving port.

Figure 8.7. Members of the diving team preparing to dive from the Municipal Engineer’s 
boat.

Figure 8.8. Brandon Mason working with Jumah Al Sadiq and Garry Momber (behind 
camera), to excavate seabed sediments.

Figure 8.9. Faris Hamzi and Jumah Al Sadiq collect samples from the excavation trench 
at Sulayn.

Figure 8.8. Brandon Mason working with Jumah Al Sadiq and Garry Momber (behind 
camera), to excavate seabed sediments.

Figure 8.9. Faris Hamzi and Jumah Al Sadiq collect samples from the excavation trench 
at Sulayn.
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Figure 8.8. Brandon Mason working with Jumah Al Sadiq and Garry Momber (behind 
camera), to excavate seabed sediments.

Figure 8.9. Faris Hamzi and Jumah Al Sadiq collect samples from the excavation trench 
at Sulayn.
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Figure 8.10. Local boats and the Border Guard safety vessel (back left).

Figure 8.11. Faris Hamzi, Abdullah Al Haiti and Jumah Al Sadiq excavate with an airlift 
in 18 m of water at Qumah under the supervision of Christin Mason.

Figure 8.12. The sorted 
finds included an 
assemblage of edible 
shells from Qumah, 
which were found 
alongside a lithic piece 
(not illustrated). 

Figure 8.13. Jan Gillespie 
and Lauren Tidbury 
recover samples from the 
seabed in Qumah Bay.

Figure 8.12. The sorted 
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assemblage of edible 
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which were found 
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Figure 8.13. Jan Gillespie 
and Lauren Tidbury 
recover samples from the 
seabed in Qumah Bay.
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Figure 8.12. The sorted 
finds included an 
assemblage of edible 
shells from Qumah, 
which were found 
alongside a lithic piece 
(not illustrated). 

Figure 8.13. Jan Gillespie 
and Lauren Tidbury 
recover samples from the 
seabed in Qumah Bay.
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Figure 8.14. Plan of the survey and sampling area at Sulayn. The trenches were widened 
and deepened in areas which had more interesting and complex stratigraphy (Brandon 
Mason and Garry Momber).

Figure 8.15. An area of dark staining exposed on the coral bedrock, 5 m along the Baseline 
Figure 8.16. Processing samples in the Governor’s compound, Farasan. Figure 8.16. Processing samples in the Governor’s compound, Farasan. 
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Figure 8.16. Processing samples in the Governor’s compound, Farasan. 
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Figure 8.17. Geoff Bailey, Mathew Meredith-Williams and Niklas Hausmann point out 
salient features of on-land shell middens to members of the archaeological dive team. 

Figure 8.18. Some of the North Saqid shell mounds during ground truthing and recording.
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9.1  Introduction: The Palaeolithic Occupation  

of the Harrat Al Birk 

Arabia’s Southern Red Sea coast is of high-profile importance in dispersals out 
of Africa. Given its proximity to Africa, and the potential ease of crossing the Red 
Sea at the Hanish Sill/Bab el Mandab during periods of low sea levels (Lambeck 
et al. 2011), its position is crucial in debates of dispersals of hominin populations 
during the Pleistocene. The wettest and ecologically the most fertile region of the 
Arabian Peninsula, it afforded both terrestrial and littoral resources to dispersing 
populations (Bailey et al. In Press, 2015). The presence of the latter in the region 
is of particular relevance as the role of coastlines and the exploitation of littoral 
resources by dispersing Homo sapiens populations has been the subject of recent 
debate (Boivin et al. 2013; Mellars et al. 2013). 

This debate has highlighted the paucity of data on the no doubt variable oc-

cupation of coastal regions by Palaeolithic populations. Since the end of Marine 
Isotope Stage 5, sea levels, whilst fluctuating, were lower than the present day 
until sea level rise during the Holocene. Therefore in most areas of the world, late 
Quaternary coastlines and the archaeology associated with them have been sub-

merged. The possibility of observing terrestrial evidence for Palaeolithic coastal 
occupations is therefore restricted to: areas with steep offshore topography (where 
vertical sea level change has had little impact on the position of the coastline); ar-
eas with deposits left by sea stands higher than present-day sea levels (e.g. MIS5e 
beach deposits); and areas where tectonic uplift has outpaced sea level rise (Bai-
ley and Flemming 2008). Added to these difficulties in the visibility of potential 
Palaeolithic coastal exploitation is the fact that coastlines are attractive areas for 
occupation and development in the present day. Such development has destroyed 
many of the locations in which this evidence might have been preserved, further 
reducing the opportunities to examine Palaeolithic coastal occupation.

The Harrat Al Birk, Asir Province, SW Saudi Arabia, is one area that could al-
low the examination of the Palaeolithic use of coastlines and occupation of the 
coastal zone. Following the findings of pioneering work by Saudi Arabia’s Com-

prehensive Archaeological Survey Programme in the 1980s (CASP; e.g. Zarins et 
al. 1980, 1981), recent survey along the Harrat Al Birk coast has identified Pal-
aeolithic artefacts associated with fossil beaches above the present-day sea level, 
and now under threat of destruction (Bailey et al. 2007; Inglis et al. 2013, 2014a, 

2014b; Rasul et al. 2015). Investigation of the relationship of these deposits with 
the Palaeolithic stone tools that are found around, and in some cases within, them 
will allow a better characterisation of human-coastal relationships.

The 2015 survey of the Harrat Al Birk region resulted in the cataloguing of 
1300+ lithic artefacts that, typologically, span the majority of the Palaeolithic/
Stone Age. The majority of the artefacts were produced on aphanitic and porphy
ritic volcanic rock, with an emphasis on basalts and andesite. Flakes and cores 
dominated the recovered finds though several bifacial and retouched artefacts (i.e. 
scrapers and notches) contributed to the overall total of recovered material. The 
majority of recovered artefactts can be classified typologically as Early or Middle 
Stone Age (hereafter ESA and MSA respectively), though a notable collection of 
worked quartz likely dates to the Epi-Palaeolithic or later, generally classified as 
Later Stone Age (LSA).

Archaeological and geomorphological fieldwork was undertaken over three 
weeks in January 2015 in Asir Province. The primary goal of the work was to 
survey for locations with Palaeolithic stone tools in order to further character
ise the distribution, and technological affinities, of artefacts across the Harrat Al 
Birk Lava fields, beyond the current broad-scale understanding (Bailey et al. 2012; 
Devès et al. 2012, 2013; Inglis et al. 2013, 2014a, 2014b; Zarins et al. 1981). In 
addition, the survey sought to record further the geomorphological markers of past 
shorelines, such as fossil coral and beach terraces, and the relationships of these 
markers to the observed archaeology.

Satellite imagery (LandsatGeoCover 2000/ETM+ Mosaics and imagery ac
cessed through Google Earth imagery) and DEMs (ASTER GDM v2 and SRTM 
90m v4.1) were used to identify potential targets for survey. Survey locations were 
selected in order to produce a sample of landscape settings along the western coast 
of the Harrat Al Birk, as well as landscapes further inland along wadis that drain 
the Harrat. A particular focus was on the survey of multiple exposures of beach 
deposits preserved at a height of c. 6–8 m recorded during fieldwork with the Saudi 
Geological Survey in December 2014 (Rasul et al. 2015), and, due to their height 
above sea level, interpreted as deposits from MIS5 (132–75,000 years ago).

A four-wheel-drive vehicle was used to access target areas, with further ex
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ploration on foot. In the target areas the terrain was slowly traversed on foot by 
team members spaced at 5–10 m intervals walking along transects of up to 1 km 
distance, the distances and tracks varying according to local circumstances. Key 
geomorphological features for dating landscape evolution, such as raised beach 
terraces, were described and examined for the presence of artefacts visible in situ. 
Following the methodology established in the 2012–14 surveys, all artefacts and 
locations of geological interest visited were given a unique Waypoint (WP) number 
with GPS coordinates. Waypoints were grouped by proximity into Localities (e.g. 
L0100). As in previous years, all artefacts collected by the survey were bagged in a 
re-sealable polythene bag and labelled by date of collection, Locality number, GPS 
co-ordinates, Waypoint number, a brief description of the artefacts and the initials 
of the collector. Following collection in the field, all artefacts were cleaned, photo-

graphs were taken of their upper and lower surfaces, and the artefacts described in 
terms of their form and technology.

In total, 29 localities were visited during the three weeks of field survey, and 
Palaeolithic artefacts collected from the vast majority of these locations. A total of 
1367 stone artefacts, of ESA, MSA, and LSA affinities was observed, collected, 
and described (Figure 9.1). At the end of the season, the finds were archived in the 
Sabiya Museum stores, Jizan Province. Artefacts recovered from Asir region will 
be retained in Sabiya until the end of DISPERSE activities in the region (currently 
March 2016), after which they will be transferred to the SCTA offices in Abha in 
accordance with SCTA regulations.

In regards to the artefacts collected, those classified as ESA usually take the 
form of flake or core tools (such as handaxes, handaxe roughouts and cleavers) 
as well as simple and discoidal flake cores made using a hard hammer technique. 
MSA artefacts include prepared cores and their manufacturing debris (such as ra-

dial or convergent Levallois, Nubian Levallois and some flake-blade forms) as 
well as the flakes from such cores that may be radial, convergent or blade-like in 
form. MSA artefacts sometimes show evidence of use of a soft hammer in their 
production. In addition there is also evidence that MSA artefacts were retouched 
into scraper and notch typologies (Dibble 1984, 1995). LSA or later artefacts were 
sparse, typically made from quartz. Quartz flake industries tend to be represented 
by flakes and bladelets as well as some cores and rare retouched artefacts (i.e. 
scrapers). Such artefacts are difficult to identify and characterise, since very few 
artefacts have been located and reported previously.

The analysis of the recovered artefacts continues to permit a very broad under
standing of the age of the pieces given that there is no detailed dating of the depos
its in which such materials were found, or under which they lay. In East Africa the 
very oldest stone tools now date back to 2.4 Ma (million years ago) in Ethiopia, 
with the first hand axes dating from 1.8 Ma. Middle Stone Age, prepared cores and 
flakes have usually been accepted as dating between 300 ka (thousand years ago) 
and approximately 60–50 ka (Barham and Mitchell 2008). Recently, new dates 
from southern Africa suggest that the Middle Stone Age might start from 500 Ma 
(e.g. Wilkins & Chazan 2012). It is reasonable to assume that the first modern 
humans crossing into the Arabian Peninsula would have brought and made tools 
following an MSA technology. 

In addition to the artefacts, further samples for Optically Stimulated Lumines
cence (OSL) dating were collected from L0034, Dhahaban Quarry (Section 2.5). 
Along with a sample of tufa from L0106, Wadi Dabsa, these were shipped to the 
UK for specialist analysis by the Scottish Universities Environmental Research 
Centre. 

In the northern part of the Harrat Al Birk coastline, to the area south of the town 
of Amq, a geomorphological distinction can be drawn between an area of rela
tively low-lying undulating jebels of porous basalt (up to ~50 m asl and 13 km by 6 
km at its greatest extent), and a distinct escarpment of basal jebels 3 to 6 km inland 
and rising to 120 m from the present day coastline (Figure 9.3). This escarpment 
and the geomorphological distinction between the two areas of landscape may 
result from a past marine transgression, prior to that of MIS5, with the escarpment 
marking a coastline, although this hypothesis has not been tested. Locations both 
near to the present day coastline, as well as further inland along wadis that dissect 
the escarpment, were visited in order to assess any changes in artefact distribution 
or cultural affinity associated with this proposed landscape evolution.

Wadi Amq enters the Red Sea near the town of Amq, which is situated on the 
coastal plain just north of the proposed embayment. The wadi deeply incises the 
lava flows, creating steep cliffs and high terraces above its course through the lava 
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Along with a sample of tufa from L0106, Wadi Dabsa, these were shipped to the 
UK for specialist analysis by the Scottish Universities Environmental Research 
Centre. 

9.3  January 2015 Survey Results

9.3.1 Wadi Amq and the Northern  Harrat Al Birk Coastline

In the northern part of the Harrat Al Birk coastline, to the area south of the town 
of Amq, a geomorphological distinction can be drawn between an area of rela-

tively low-lying undulating jebels of porous basalt (up to ~50 m asl and 13 km by 6 
km at its greatest extent), and a distinct escarpment of basal jebels 3 to 6 km inland 
and rising to 120 m from the present day coastline (Figure 9.3). This escarpment 
and the geomorphological distinction between the two areas of landscape may 
result from a past marine transgression, prior to that of MIS5, with the escarpment 
marking a coastline, although this hypothesis has not been tested. Locations both 
near to the present day coastline, as well as further inland along wadis that dissect 
the escarpment, were visited in order to assess any changes in artefact distribution 
or cultural affinity associated with this proposed landscape evolution.
Wadi Amq

Wadi Amq enters the Red Sea near the town of Amq, which is situated on the 
coastal plain just north of the proposed embayment. The wadi deeply incises the 
lava flows, creating steep cliffs and high terraces above its course through the lava 
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flows, and exposing sediments underneath the lava. The wadi was visited in May/
June 2012 (Devès et al. 2012, 2013), when tufa deposits (formed during a period 
of more persistent water flow in the wadi) were observed in the present wadi floor, 
an observation further underlined during the 2015 fieldwork.
Terraces above the wadi were visited at three locations:

•	 L0100 – A 500 m transect walked S–N from the base of Wadi Amq, up onto 
the basalt terrace that runs parallel to the coastline,  ~4 km from the present 
coastline, where the basalt rises up from the coastal plain. On the basalt, sedi-
ment has collected in depressions, one of which contained three small, flat 
cairns. Eight basalt flakes and cores and one handaxe were observed along 
this surface, suggesting ESA activity, with some pieces showing MSA affini-
ties. The handaxes was incorporated into one of these cairns (Figure 9.4).

•	 L0101 – 6 km inland from the coast, a 500 m transect was walked on the 
southern terrace above Wadi Amq (Figure 9.5), NW–SE away from the wadi 
to the next wadi to the South, and returning for another 500 m. In the wadi 
floor there are extensive tufa/wadi calcrete deposits. Fourteen artefacts on 
basalt and chalcedony were collected, with MSA and LSA affinities.

•	 L0102 – 6.5 km inland from the coast, a 250 m transect was walked on the 
southern terrace above a large meander in Wadi Amq, but yielded no arte-

facts.
Beach Deposits on the Northern Harrat Al Birk Coast
Three localities associated with beach and coral terrace deposits were visited 

along the northwestern coast of the Harrat Al Birk, and surveyed for arte-

facts. From north to south these were:
•	 L0103 – an 800 m transect was walked along a terrace of beach rock sur-

veyed in December 2014 (Rasul et al. 2015), and the area of low jebels to the 
East behind the beach rock. Rare pottery sherds were observed on the surface 
of the beachrock, but not collected. Only one lithic artefact was observed and 
collected, a basalt ESA/MSA core fragment. At the foot of the low, undulat-
ing, basalt jebels, twenty predominantly quartz and basalt artefacts were col-
lected, including ESA and MSA cores and flakes, as well as potential LSA or 
later quartz small flakes and cores.

•	 L0105 – the exposure at this locality probably represents the northwards ex-

tension of the shoreline that is preserved at L0103, but is 1 km to the North. 
Here, a wadi deeply incises basalt, which underlies extensive fossil beach 
and coral reef deposits. A small square structure on the terrace is built out 
of basalt and coral/beachrock blocks (Figure 9.6). Seventeen artefacts were 
recovered from this locality, primarily on basalt but also with some quartz ar
tefacts. The basalt artefacts had mainly ESA and MSA affinities, save for two 
LSA or later bladelets on very fine-grained basalt. Also present were LSA or 
later quartz flakes, one with retouch, and a chert MSA or later flake.

•	 L0117 – An area of low-lying basalt jebels close to the present day shoreline 
was visited, and, although no intact beach or coral deposits were observed, 
at the seaward end of the transect, close to the coast road, pebble-sized frag
ments of coral and beachrock were visible on the sandy surface. A 1 km 
transect was walked inland over the undulating porous basalt, but only two 
artefacts, one fine-grained basalt flake (potentially LSA or later) and a coars
er-grained flake (MSA or later), were observed and collected from the sur
face of aeolian sand collected in topographic lows between the jebels.

•	 L0121 – 3 km North of Wadi Dabsa’s confluence with the sea, a low basalt 
peninsula extends into the sea, with extensive beach and coral terrace depos
its and sabkha on its southern and northern sides (Figure 9.7). From a 1 km 
transect across the eroded reef, beach rock and onto the basalt, 42 artefacts 
were collected. All of these artefacts were made on basalt, save for a single 
undiagnostic quartz flake, these cores and flakes had ESA and MSA or later 
affinities. Two pieces of basalt, found ~1 m apart on the sandy surface at 
the juncture between the beachrock and basalt, can be refitted into one soft-
hammer flake, with differentially weathered faces, indicating a fracturing of 
the flake in antiquity (Figure 9.8).

In addition to the areas with fossil beach and coral deposits close to the present-
day coastline, a basalt ridge mid-way between the coastline and escarpment was 
visited. 3 km from the coast, at L0104, a 400 m transect was walked along the top 
of a flat-topped basalt ridge, before returning along its western face. Small cairns 
were observed on top of the basalt ridge, and 18 artefacts were collected from the 
basalt surface and on its slopes including ESA, MSA, and LSA artefacts on basalt 
and quartz.
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9.3.2 Wadi Dabsa and Tributaries

Wadi Dabsa, and then a major tributary of the wadi, was followed inland from 
the coastline along a track for approximately 6 km to an area identified from geo-

logical maps as a basin in the basalt containing Quaternary deposits (Prinz 1984). 
On arrival at the location, these deposits were revealed to be extensive tufa depos-

its, covering ~2 km2, thus marking a past period in which there was a significantly 
greater amount of water moving through the wadi system, on a near-perennial or 
perennial scale, potentially forming a series of low waterfalls and pools.

The area of tufa was investigated by a number of transects (Figure 9.9) and a 40 
x 50 m area pickup at L0106. The transects walked were assigned different locality 
numbers, but should be considered as part of an entire local landscape of artefact 
deposition.

•	 L0106 – A transect was walked for 500 m from the southern edge of the 
tufa exposure in the present-day wadi course into the tufa exposure (Fig-

ure 9.10). 51 basalt ESA/MSA artefacts were observed on the surface 
of the tufa. The transect was ended where the scatter of artefacts on the 
surface of the tufa became too dense for recording by GPS. Here, a grid 
was laid out for collection with 10 x 10 m squares. These squares were 
divided into quadrants, and all artefacts from within the 5 x 5 m quadrant 
were collected and bagged together (Figure 9.11). In total, 913 basalt ar-
tefacts, ESA/MSA in character, were collected from the 40 x 50 m area, 
including potential handaxes, cores, scrapers and flakes. These artefacts 
form part of a scatter of material across c.100 x 100 m of the tufa surface, 
and represent an unprecedented concentration of activity which, in terms 
of artefact number, surpasses any of the localities previously recorded by 
DISPERSE.

•	 L0107 – A 250 m transect from the northwestern edge of the tufa to the 
top of a basalt jebel overlooking the basin (Figure 9.12) and wadi yielded 
20 basalt artefacts with predominantly ESA affinities, including cores, 
flakes, a large handaxe roughout (Figure 9.13) and a large cutting tool.

•	 L0127 – A 600 m transect extending South–North from L01027 across 
the tufa to the basalt at the southern edge of the exposure yielded five 
basalt artefacts, four flakes and one core, with ESA/MSA affinities.

•	 L0126 – This locality number consists of three transects starting on the 
edge of the basalt at the southern extent of the tufa, and travelling 1 km 
north to the northern edge of the tufa in the eastern portion of the tufa 
exposure. From here, a transect was walked along the interface between 
the tufa and underlying basalt for 500 m, before turning south and once 
more crossing the tufa for 250 m to an area close to L0106. A total of 32 
lithics was collected during these transects, predominantly basalt ESA 
and MSA flakes and cores, as well as a few LSA or later quartz bladelets 
from the basalt at the southern edge of the exposure of tufa, overlooking 
the steeply-incised present-day wadi.

The presence of large amounts of tufa, and the extraordinary number of arte
facts from the localities around the tufa basin holds major potential for elucidating 
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is characterised by an apparent dichotomy between finer grained materials on the 
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Distribution of the basalt artefacts along the transects represents an increase in 
deposition towards the north. This may reflect a deliberate raw material acquisi
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used to produce the artefacts recovered), but may also be linked to the main wadi 
running along the southern edge of the tufa potentially removing material from the 
southern contact between the basalt and tufa. Patterning of material around the tufa 
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The artefact scatter at L0106 appears to be an area of high intensity lithic manu
facture, evidenced by the high number of cores (n=149) and flakes (n=742). Given 
the much lower proportion of retouched and bifacial tools (n=22) there is potential 
that these were manufactured and then removed from the site. This area would 
have acted as a significant water source in the past, therefore this location would 
have been an attractive setting for both hominins and their prey to seek food and 
fresh water. The presence of a possible manufacture site could therefore be indica
tive of deliberate hominin exploitation of these environments in regard to both raw 
material acquisition and tool production as well food resource acquisition. Given 
the presumed limited home range of ESA hominins there is an expectation that 
some form of ‘home base’ would be within the vicinity of this site. L0106 there
fore strongly suggests early hominins in the Arabian Peninsula displayed a range 
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of adaptive behaviours that allowed them to survive in this particular landscape.
The course of the tributary of Wadi Dabsa through the basalt fields, westward 

towards the sea, was explored at two locations to characterise the density of arte-

facts across the wider landscape away from the tufa exposure.
•	 L0108 – A 500 m transect was walked from the track through the basalt boul-

der fields to an outcrop of tufa filling bordering the present-day wadi course, 
approximately 500 m downstream of the main tufa exposure, yielded four 
basalt artefacts, two handaxes and two cores with ESA affinities.

•	 L0109 – A 100 m transect a further 1.5 km west of L0108 was walked across 
a basalt bolder and cobble surface near the headwaters of a small tributary of 
Wadi Dabsa. Six basalt artefacts were collected, including cores, flakes and a 
worked biface indicating a mixture of MSA and ESA affinities. 

The relative lack of artefacts at these areas, as well as the general low numbers of 
artefacts recovered from the lava flows indicate that the area of tufa outcrop was a 
major focus of tool manufacturing activity in the Wadi Dabsa catchment, and will 
be subject to future intensive investigation to fully characterise this important site.

9.3.3 Al Birk 

The area around Al Birk has been subject to rapid development over recent 
years, and already the vast majority of the coastal landscape and the archaeology 
it contains has been destroyed. This season, fieldwork aimed to survey the last few 
remaining areas of basalt preserved along the present-day coastline between Al 
Birk and Al Qahma, as well as to expand the area of survey to areas further inland, 
along the wadis that drain into the sea (Figure 9.14). 
The localities visited were:

•	 L0110 – 3 km south of the centre of Al Birk town, a transect along the ba-

salt terraces above a wadi close to the present-day coast road was walked 
inland along the northern wadi terrace for 400 m before returning for 300 m 
along the southern terrace. The transect began 200 m from the present-day 
shoreline, where the wadi contains extensive but weathered tufa deposits in 
its base. On the surface, nine artefacts, on basalt as well as an unidentified 
greenish coarse mineral, were collected, including a large scraper and two 
handaxes, indicating ESA activity at the locality. 

•	 L0111 – The wadi visited at L0110 was targeted 4 km inland at L0111, an 
area of tufa cut by the present-day wadi and rendered accessible by extensive 
bulldozing marking future imminent development of the landscape. The tufa 
area was less extensive than at L0106/L0107, and a 1 km transect across both 
the lava flows and tufa exposure only yielded three artefacts, a basalt flake 
and cleaver (ESA) as well as a potentially MSA or later soft hammer flake 
made on coarse-grained green material.

•	 L0112 – A 1 km transect was walked perpendicular to Wadi Dahin 3 km east 
of the present-day coast. The wadi is over 20 km long, and deeply incises the 
basalt landscape forming high terraces. The transect yielded four artefacts, 
a basalt ESA core, two MSA flakes on a coarse green material, and a poten
tially LSA quartz flake. 

•	 L0122 – The edges of a triangular terrace of basalt (700 m total) at the conflu
ence of Wadi Dahin, a smaller wadi, and the present-day coastline, 9 km SE 
of Al Birk, were surveyed. L0122 is 1 km NE of the ESA/MSA locality of 
L0038 (Inglis et al. 2013), equivalent to the CASP site 216-208 (Zarins et al. 
1981), which has been bulldozed for the construction of a coastguard station. 
L0122 yielded nine artefacts, including ESA basalt flakes and LSA or later 
quartz flakes.

The massive number of finds recovered from L0034, also referred to as Dha
haban Quarry and previously investigated in 2013 and 2014, had highlighted the 
neighbouring wadi, Wadi Dhahaban, as a priority for exploration to place L0034 
in local context and to identify any similarly large concentrations of artefacts. In 
2015, three locations along the wadi course were visited (Figure 9.15). From the 
furthest inland, these are:

•	 L0118 – A 1 km transect was walked along the southern basalt terrace surface 
~60 m above Wadi Dhahaban and 300 m downstream from the dam lake (8 
km inland from the present day coastline), but yielded no artefacts.

•	 L0119 – A basalt jebel is isolated in the alluvial plains at the confluence be
tween Wadi Dhahaban and a tributary, 5 km from the present-day coastline. 
At this location, and all along the wadi below the dam there were large pools 
of standing water in the wadi bottom (Figure 9.16). A 600 m transect was 
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walked along the top of the jebel. Low circular basalt structures were ob-

served on the basalt surface, and 12 artefacts were collected. These included 
LSA or later quartz microliths, a chert flake, and a fine basalt bladelet; MSA 
or later basalt blades; and ESA basalt flake and core.

•	 L0120 – A 2 km transect along a low-lying, porous basalt lava flow, ~2 km 
NW of Wadi Dhahaban and ~3 km from the present coastline yielded five 
basalt flakes with ESA affinities, and a possible MSA discoidal core.

In addition to other areas along Wadi Dhahaban, Dhahaban Quarry itself (L0034), 
was revisited in order to collect further samples for Optically Stimulated Lumi-
nescence dating from the marine units that overly the cobble unit from which 
MSA lithics were recovered (Inglis et al. 2013, 2014a, 2014b). Two sections were 
cleaned back in darkness under tarpaulins, and four sealed tubes of sediment col-
lected, along with two more blocks of cemented sediment for analysis by research-

ers at the Scottish Universities Environmental Research Centre, East Kilbride, UK. 
In addition, multiple photos of the section where the lithics were recovered from 
stratified contexts were taken for 3D photogrammetry to aid interpretation and 
presentation of the context of the finds.

9.3.4  Wadi Hamid to Al Hureydah

Between Wadi Hamid and Al Hureydah, the present-day coastline comprises a 
coastal plain of sabkha and dunes to the west of the Harrat Al Birk edge. This plain 
narrows from around 3 km at the southern edge of the mouth of Wadi Hamid, to 
less than 100 m at the cinder cone of Jebel Ar Raqabah near Al Hureydah to the 
south – the cinder cone rises from the coastal plain at the present-day shoreline. 
This area of the Harrat Al Birk had not been previously explored by DISPERSE, 
but the CASP surveys reported ESA and MSA material from this area (Zarins et al. 
1981), although these sites were not located in the present survey. 

From North to South, the localities surveyed were (Figure 9.17):
•	 L0113 – A terrace overlooking the cultivated alluvial plain of Wadi Al Hami-

dah yielded 82 quartz flakes, cores and bladelets (Figure 9.18), as well as 
three chert/chalcedony flakes from around low circular basalt structures, in-

dicating LSA activity, as well as an MSA basalt flake and a potential ESA 
handaxe roughout on basalt.

•	 L0114 – A transect walked inland for 1 km along a porous basalt lava flow 

along the NW terrace of a wadi draining the slopes of Jebel Huwwah, before 
crossing the wadi and returning on the SE terrace. Whilst the majority of 
the basalt surfaces and boulders at this locality were porous, the wadi had 
exposed fine-grained columnar basalt that was consistent with the basalt ar
tefacts observed. A total of 31 artefacts was recovered, a mixture of quartz 
flakes and a basalt blade with LSA affinities, as well as ESA and ESA/MSA 
basalt flakes and cores, including a discoidal core.

•	 L0115 and L0116 – A wadi drains the slopes of Jebel Khurmah, reaching 
the coastal plain close to Wadi Bashit. The basalt in these areas was visited 
at two locations. L0115 is a high lava terrace, rising around 12 m from the 
wadi floor below. Six basalt artefacts were collected from the top of the ter
race, including ESA flakes, as well as a potential ESA/MSA flake and core. 
At L0116, 1 km to the SW of L0115, a transect walked across a low-lying, 
porous basalt flow partially covered by aeolian sand sedimentation yielded 
13 artefacts. These include LSA quartz flakes and microliths, as well as ESA 
and ESA/MSA basalt flakes.

•	 L0123 – A basalt flow below Jebel Ha’il, and close to the town of Moath bin 
Jebel, was surveyed by walking an 800 m transect from the edge of the basalt 
inland over low undulating porous basalt jebels. At the southern extent of 
the transect, a 150 m long fossil beach terrace ~8 m asl is preserved (Figure 
9.19). An ESA basalt core and flake were recovered from the surface of the 
beach terrace, and 4 large, undiagnostic basalt cores with one or two flake 
removals were observed in the field but not collected.

•	 L0124 – The same basalt flow as L0123 was visited 3 km to the SE, where 
a 400 m transect and return across low-lying porous basalt jebels yielded no 
artefacts, but identified small circular structures on the basalt, 6–7 m cross.

•	 L0125 – The SE slopes of Jebel ar Raqabah, at the present-day shoreline, 
were explored by a 1 km transect across the footslopes and a basalt terrace, 
yielded a quartz LSA core as well as two cores, potentially ESA or ESA/
MSA and an ESA/MSA biface. 

Investigations along the southernmost extent of the Harrat Al Birk have there
fore shown that there is a relatively low density of material along the basalt flows, 
in contrast to some of the concentrations of artefacts found further north along the 
Harrat Al Birk coastline.
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9.4 Summary and Conclusions

The results of the 2015 survey have vastly expanded our understanding of the 
Palaeolithic record of activity in the Harrat Al Birk, as well as indicating the ongo-

ing potential of the area to provide data in the form of stone tools on the Palaeoli-
thic occupation of the area.

•	 A total of 1367 new artefacts, primarily from the ESA and MSA but also from 
the LSA and later periods has been collected and catalogued, increasing the 
number of artefacts from this region collected by the DISPERSE project by 
over 200%. 

•	 The 20 new localities surveyed have expanded the understanding of the spa-

tial variation of this material across the landscape, highlighting the unique-

ness of sites such as Dhahaban Quarry (L0034) and the Wadi Dabsa tufa 
exposure (L0106) which have yielded large numbers of artefacts, and which 
should be protected from development or destruction.

•	 The pace and scale of development along the coastline has highlighted the 
need to carry out detailed archaeological rescue work before the record is 
permanently destroyed.
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Figure 9.1: Example lithic artefacts collected during January 2015 fieldwork: 1. 
Potential prepared core (MSA); 2. Small exhausted discoidal core (potentially 
MSA); 3. Flake (potential core rejuvenation - tentatively described as Neolithic); 
4. Cleaver (ESA); 5. Large flake/scraper (ESA). Photos: F. Foulds/A. Shuttleworth.
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Figure 9.2: Map of locations showing localities visited in the Harrat Al Birk, Asir 
region during January 2015 fieldwork (yellow circles) and localities visited by 
DISPERSE Project 2012–14 (red circles). Satellite Imagery © USGS Landsat 
ETM+ 2000 Geocover Mosaics.

Figure 9.3: Geomorphological features and localities along the northern Harrat Al 
Birk coast. Satellite Imagery © CNES/Astrium, imagery date 19/1/2014.

Figure 9.4: Low cairn of basalt cobbles and boulders at L0100. Cobble directly 
beyond scale is an ESA basalt handaxe on a flake (inset - scale is 30 cm). Photos: 
R. Inglis.
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beyond scale is an ESA basalt handaxe on a flake (inset - scale is 30 cm). Photos: 
R. Inglis.



275Results of the Saudi - British mission

Figure 9.3: Geomorphological features and localities along the northern Harrat Al 
Birk coast. Satellite Imagery © CNES/Astrium, imagery date 19/1/2014.

Figure 9.4: Low cairn of basalt cobbles and boulders at L0100. Cobble directly 
beyond scale is an ESA basalt handaxe on a flake (inset - scale is 30 cm). Photos: 
R. Inglis.
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Figure 9.5: View from L0101 on basalt terrace overlooking Wadi Amq, showing 
meander of Wadi Amq and the relative locations of L0100 and L0102 and the 
present-day coastline. Photo: A. Shuttleworth.

Figure 9.6: Beach and coral terraces overlying basalt flow cut by wadi at L0105. 
Inset: detail of in situ coral terrace, located at white square on main photo. Photo: 
R. Inglis.

Figure 9.7: Aerial view of L0121. Satellite Imagery © CNES/Astrium, imagery 
date 19/1/2014

Figure 9.8: Differentially 
weathered, fractured soft-
hammer basalt flake. Photo: 

Figure 9.7: Aerial view of L0121. Satellite Imagery © CNES/Astrium, imagery 
date 19/1/2014

Figure 9.8: Differentially 
weathered, fractured soft-
hammer basalt flake. Photo: 
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Figure 9.7: Aerial view of L0121. Satellite Imagery © CNES/Astrium, imagery 
date 19/1/2014

Figure 9.8: Differentially 
weathered, fractured soft-
hammer basalt flake. Photo: 
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F. Foulds/A. Shuttleworth.

Figure 9.9: Overview of Wadi Dabsa tributary tufa exposure. White lines and box-

es indicate areas surveyed and corresponding locality numbers. L0106 is location 
of 40 x 50 m pickup. Satellite Imagery © CNES/Astrium, imagery date 19/1/2014.

Figure 9.10: Gently-sloping surface of tufa exposure at L0106, with Frederick 
Foulds. Photo: R. Inglis

Figure 9.11: 40 x 50 m pickup in progress at L0106. From left to right: Robyn In
glis, Geoff Bailey, Muzna Bailey, Frederick Foulds. Photo: A. Shuttleworth. 

Figure 9.12: View from top of basalt jebel at northern extent of L0107 looking S 
over tufa exposure. Photo: R. Inglis. 

Figure 9.11: 40 x 50 m pickup in progress at L0106. From left to right: Robyn In
glis, Geoff Bailey, Muzna Bailey, Frederick Foulds. Photo: A. Shuttleworth. 

Figure 9.12: View from top of basalt jebel at northern extent of L0107 looking S 
over tufa exposure. Photo: R. Inglis. 
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Figure 9.11: 40 x 50 m pickup in progress at L0106. From left to right: Robyn In-

glis, Geoff Bailey, Muzna Bailey, Frederick Foulds. Photo: A. Shuttleworth. 

Figure 9.12: View from top of basalt jebel at northern extent of L0107 looking S 
over tufa exposure. Photo: R. Inglis. 
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Figure 9.13: Large basalt ESA handaxe roughout from L0107. Photo: F. Foulds, 
A. Shuttleworth.

Figure 9.14: Overview of localities visited in Al Birk area. Localities in white 
surveyed during 2015, localities in black were visited in 2013–2014. © CNES/
Astrium, imagery date 19/1/2014.

Figure 9.15: Overview of localities visited along Wadi Dhahaban. © CNES/As
trium, imagery date 19/1/2014.

Figure 9.16: View from L0119 over Wadi Dhahaban, looking SW towards coast
line. Photo: R. Inglis.

Figure 9.15: Overview of localities visited along Wadi Dhahaban. © CNES/As
trium, imagery date 19/1/2014.

Figure 9.16: View from L0119 over Wadi Dhahaban, looking SW towards coast
line. Photo: R. Inglis.
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Figure 9.15: Overview of localities visited along Wadi Dhahaban. © CNES/As-

trium, imagery date 19/1/2014.

Figure 9.16: View from L0119 over Wadi Dhahaban, looking SW towards coast-
line. Photo: R. Inglis.
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Figure 9.17: Locations surveyed along the Western edge of the Harrat Al Birk be-

tween Wadi Hamid and Al Hureydah. © CNES/Astrium, imagery date 27/2/2014.

Figure 9.18: LSA quartz flakes from L0113. Photo: F. Foulds/A. Shuttleworth.Figure 9.18: LSA quartz flakes from L0113. Photo: F. Foulds/A. Shuttleworth.
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Figure 9.18: LSA quartz flakes from L0113. Photo: F. Foulds/A. Shuttleworth.
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Figure 9.19: Beach and coral terrace at L0123, with (inset) detail of coral reef sedi-
ments observed 100 m to the SW. Photos: R. Inglis.
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10.1 Introduction

This report provides the results of the analysis of fish bone samples retrieved 
from two archaeological sites located in the Farasan Islands (Figure 10.1). These 
are the Janaba East (site JE004) and Khur Mahdi (site KM1057). The samples re-

ported on here were recovered from excavations carried out at Janaba Bay in 2008 
and 2009, and at Khur Mahdi in March 2008

10.2 Methods

A variety of experiments were carried out to determine the most effective meth-

od of retrieving fish bones from the excavated shell matrix, including sieving of 
all material excavated through 10 mm and 2 mm meshes on the site, and removal 
of bulk samples to a compound in the town with availability of water for wet siev-

ing and large sorting tables. In the event it was found that wet sieving offered no 
advantages over dry sieving in recovering small fragments of fish bone (for full 
details of excavation and recovery procedures see Alsharekh et al. 2013 and Bailey 
et al. 2013)

Fish bones were identified using the author’s personal osteological reference 
collection of Arabian Gulf fish skeletons which is located in Abu Dhabi in the 
United Arab Emirates. 

Quantification of the remains was made following the methodology of Beech 
(2004). The principal diagnostic elements recorded were the vomer, articular, den-

tary, maxilla, premaxilla, quadrate, cleithrum and post-temporal. Secondary ele-

ments which were recorded include the basioccipital, hyomandibular and opercu-

lum. A number of other elements were also recorded which were characteristic of 
certain families, genera or species. 

An attempt was made to reconstruct the relative size of individual fish where di-
agnostic elements were complete enough to permit their evaluation. This was done 
in the case of the following elements: vomer, upper pharyngeal, lower pharyngeal, 
premaxilla, dentary, articular, quadrate, hyomandibular and post-temporal. The 
size of all vertebrae was recorded based on measuring the maximum width of the 
centrum, this being recorded to the nearest millimetre.

All of the above data were recorded into a database stored in Microsoft Excel.
Photographs of interesting specimens were taken using a Dino-Lite Premier Digi-
tal Microscope AM4113/AD4113 Series (AM4113ZT). 

A total of 3,297 fish bones were examined (Table 10.1). At least 8 families are 
represented. These included requiem sharks (Carcharhinidae), eaglerays (Myli
obatidae, Figure 10.2), needlefish (Belonidae), groupers (Serranidae, Figure 10.3), 
jacks/trevallies (Carangidae), emperors (Lethrinidae), seabream (Sparidae, Figure 
10.4) and parrotfish (Scaridae, Figures 10.5 and 10.6)

The majority of the remains consisted of small fragmentary vertebrae from 
small bony fishes, which were extremely difficult to identify (Table 10.2, Figure 
10.7). Most of these could not be identified, probably due to lack of suitable com
parative material. Such small fish have comparatively small and fragile cranial 
elements, which are usually the most diagnostic elements, so this means that they 
are not so readily identified. As cranial and vertebral elements were represented in 
the case of most of the other remains, this may indicate that some fish were caught 
and introduced whole to the site.

Analysis of the relative size of diagnostic elements suggests that the majority 
of the fish were small, in the 10–20 cm size class (Table 10.3, Figure 10.8). These 
small fishes identified included groupers, emperors, seabream and parrotfish. In 
actual fact 90% of the diagnostic elements examined belonged to fishes between 
10–30 cm in size. The only larger fish present within the assemblage was a 70–80 
cm sized golden trevally ( ), represented by a premaxilla in 
F09/11FB/11GA/977/2.

Analysis of the relative size of all the fish vertebrae at Janaba East confirms the 
overall picture derived from analysis of the diagnostic fish elements. The major
ity of the vertebrae, over 98%, were between 1–3 mm in size (Table 10.4, Figure 
10.9).

Only a small assemblage of fish bones was retrieved. A total of 31 fish bones 
were noted (Table 10.5). Only one specimen could be identified as being a tooth 
fragment belonging to a grouper. The remainder of the bones consisted of verte
brae only 2–3 mm in diameter from indeterminate species.

A total of 3,297 fish bones were examined (Table 10.1). At least 8 families are 
represented. These included requiem sharks (Carcharhinidae), eaglerays (Myli
obatidae, Figure 10.2), needlefish (Belonidae), groupers (Serranidae, Figure 10.3), 
jacks/trevallies (Carangidae), emperors (Lethrinidae), seabream (Sparidae, Figure 
10.4) and parrotfish (Scaridae, Figures 10.5 and 10.6)

The majority of the remains consisted of small fragmentary vertebrae from 
small bony fishes, which were extremely difficult to identify (Table 10.2, Figure 
10.7). Most of these could not be identified, probably due to lack of suitable com
parative material. Such small fish have comparatively small and fragile cranial 
elements, which are usually the most diagnostic elements, so this means that they 
are not so readily identified. As cranial and vertebral elements were represented in 
the case of most of the other remains, this may indicate that some fish were caught 
and introduced whole to the site.

Analysis of the relative size of diagnostic elements suggests that the majority 
of the fish were small, in the 10–20 cm size class (Table 10.3, Figure 10.8). These 
small fishes identified included groupers, emperors, seabream and parrotfish. In 
actual fact 90% of the diagnostic elements examined belonged to fishes between 
10–30 cm in size. The only larger fish present within the assemblage was a 70–80 
cm sized golden trevally ( ), represented by a premaxilla in 
F09/11FB/11GA/977/2.

Analysis of the relative size of all the fish vertebrae at Janaba East confirms the 
overall picture derived from analysis of the diagnostic fish elements. The major
ity of the vertebrae, over 98%, were between 1–3 mm in size (Table 10.4, Figure 
10.9).

Only a small assemblage of fish bones was retrieved. A total of 31 fish bones 
were noted (Table 10.5). Only one specimen could be identified as being a tooth 
fragment belonging to a grouper. The remainder of the bones consisted of verte
brae only 2–3 mm in diameter from indeterminate species.
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10.3  Results

10.3.1  Janaba East (site JE004) 

A total of 3,297 fish bones were examined (Table 10.1). At least 8 families are 
represented. These included requiem sharks (Carcharhinidae), eaglerays (Myli-
obatidae, Figure 10.2), needlefish (Belonidae), groupers (Serranidae, Figure 10.3), 
jacks/trevallies (Carangidae), emperors (Lethrinidae), seabream (Sparidae, Figure 
10.4) and parrotfish (Scaridae, Figures 10.5 and 10.6)

The majority of the remains consisted of small fragmentary vertebrae from 
small bony fishes, which were extremely difficult to identify (Table 10.2, Figure 
10.7). Most of these could not be identified, probably due to lack of suitable com-

parative material. Such small fish have comparatively small and fragile cranial 
elements, which are usually the most diagnostic elements, so this means that they 
are not so readily identified. As cranial and vertebral elements were represented in 
the case of most of the other remains, this may indicate that some fish were caught 
and introduced whole to the site.

Analysis of the relative size of diagnostic elements suggests that the majority 
of the fish were small, in the 10–20 cm size class (Table 10.3, Figure 10.8). These 
small fishes identified included groupers, emperors, seabream and parrotfish. In 
actual fact 90% of the diagnostic elements examined belonged to fishes between 
10–30 cm in size. The only larger fish present within the assemblage was a 70–80 
cm sized golden trevally (Gnathanodon speciosus), represented by a premaxilla in 
F09/11FB/11GA/977/2.

Analysis of the relative size of all the fish vertebrae at Janaba East confirms the 
overall picture derived from analysis of the diagnostic fish elements. The major-
ity of the vertebrae, over 98%, were between 1–3 mm in size (Table 10.4, Figure 
10.9).

10.3.2 Khur Mahdi Bay (site KM1057)

Only a small assemblage of fish bones was retrieved. A total of 31 fish bones 
were noted (Table 10.5). Only one specimen could be identified as being a tooth 
fragment belonging to a grouper. The remainder of the bones consisted of verte-

brae only 2–3 mm in diameter from indeterminate species.
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10.4  Discussion

The fishes represented are all common types known in the Red Sea 
(Randall 1983). Shark members of the Carcharinidae family typically  
inhabit inshore coastal waters, but can also be caught in moderate depths in pelagic 
waters around the islands. Eaglerays are generally caught in open water, although 
they can be found at some times of year in shallow coastal waters. Needlefish are 
surface dwellers and can also be caught in coastal pelagic and offshore waters. 
Many of the fishes represented, such as groupers, trevallies, emperors and par-
rotfish, are caught near coral reefs in inshore coastal waters. Some of the fishes, 
like emperors and seabream, can be caught on muddy, sandy bottoms, including in 

 estuaries.
The situation with regard to modern fisheries in the Farasan Islands is described 

by Gladstone (2002). The fishery resources are exploited by artisanal, investor 
and industrial sectors. The artisanal fishery consists mostly of line fishing around 
coral reefs. About half of the fishing effort occurs within the proposed Farasan Is-

lands marine protected area (MPA). Activities by investor and industrial fisheries 
include line fishing, gill netting, fish trapping and demersal fish trawling. Major 
issues relating to the establishment of the Farasan Islands MPA include the decline 
in the catch of the artisanal fishery, habitat degradation, and the general lack of 
detailed information such as stock assessment and catch and effort data. 

Gladstone (2002) does, however, report that at least 42 fish spe-

cies can be caught in the artisanal fishery of the Farasan Islands: sharks,  
needlefish, milkfish, groupers, jacks/trevallies, snappers, grunts, emper-
ors, batfish, silver biddies, mullets, barracuda, wrasse, parrotfish, rabbit-
fish, flatheads and tuna/mackerel. Emperors (Lethrinidae) were the most  
favoured catch. He also made some interesting observations about the  
locations where artisanal fishers operated on the islands. It was noted that fishing 
trips began from launch sites throughout the Farasan Islands, but usually near the 
fishermen’s village. The fishermen worked around the islands and reefs within 
the vicinity of their launch site for 1–6 days, living in island camps. An average 
of about five fishing trips per day were made from the Janaba Bay launch site, 
whereas an average of only one and half fishing trips per day were made from the 
Tobtah launch site (Gladstone 2002: 31). It was observed that traditional manage-

ment practised in the Farasan Islands involved rotating fishing grounds. When 

catches declined on a particular reef, then the artisanal fishers stopped fishing there 
for up to three months and concentrated their efforts on another reef. This was co-
ordinated by the chief fisherman.

Investor fishing on the Farasan Islands is carried out in larger boats with gill 
nets, or hook and line, or both (Gladstone 2002: 33). As reefs were fished which 
were deeper and further offshore than those frequented by the artisanal sector, ad
ditional species such as snappers and emperors were also caught.

Industrial fishing on the Farasan Islands is undertaken by a single company, Saudi 
Fisheries. Its operations involve demersal fish trawling, gill netting and fish trap
ping. This mostly occurs in the deeper shelf waters of the Red Sea. The largest 
component of the catch is rabbitfish (Siganidae). Interestingly, it is reported that fish 
traps were not historically used by artisanal fishers. The use of ‘gargoor’ fish traps 
was introduced to the area by foreign fishers. These traps catch similar species to 
those already mentioned above, as well as non-commercial species such as angelfish 
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10.6  Conclusion

The archaeological fish remains identified from the Farasan Islands are similar 
to those known in the present day fauna. It seems likely that most fishing was car-
ried out with nets in shallow inshore waters, judging from the fact that the major-
ity of the fishes caught were extremely small. Some hook and line fishing may 
have been carried out to catch some of the larger fishes like groupers and jacks/
trevallies. It is worth noting the presence of parrotfish at the Janaba East site. Did 
the ancient populations exploit the curious natural phenomenon of an annual par-
rotfish aggregation each April? The particular setting of the Farasan Islands may 
have facilitated this opportunity for the prehistoric communities to come together 
to exploit this valuable marine resource.

Future research on the archaeological fish bones from these and other sites in 
the region will profit from a closer examination of artisanal fishing practices on the 
Farasan Islands. It will be necessary to collect modern comparative fish skeleton 
specimens of more species in order to be able to identify more precisely the many 
hundreds of tiny vertebrae retrieved. The author has begun to photograph some 
of these using microscopic techniques in order to more easily characterise their 
morphology (Figures 10.2–10.7), but until more modern comparative reference 
samples can be obtained, their identification remains problematic. It should be 
noted that within the Red Sea/Western Indian Ocean province it is usually not pos-

sible to identify fish vertebrae beyond the level of family, due to the high degree of 
diversity of small fishes with relatively similar anatomical morphology.

Acknowledgements

Special thanks go to Anjana Reddy for the temporary loan of the equipment 
used to photograph fish bones, This is DISPERSE contribution no.  56.

References

• Alsharekh, A.M, Bailey, G.N., Momber, G., Moran,L.J., Sinclair, A., Williams, 
M.G.W., Al Shaikh N., Al Ma’Mary, A., Alghamdi, S., Al Zahrani, A., Aqeeli, A., 
Laurie, E.M., Beech, M. 2013. Report on the 2008 fieldwork of the joint Saudi-UK 
Southern Red Sea Project.   In A.M. Alsharekh, G.N. Bailey (eds) Coastal Prehistory 
in Southwest Arabia and the Farasan Islands: 2004–2009 Field Investigations. Saudi 
Commission for Tourism and Antiquities, Riyadh, pp. 77–158.

• Bailey, G.N., Alsharekh, A.M, Momber, G., Moran, L.J., Gillespie, J., Satchell, J.S., 

Williams, M.G.W., Reeler, C., Al Shaikh, N., Robson, H., Kamil, A. 2013. Report 
on the 2009 fieldwork of the joint Saudi-UK Southern Red Sea Project.  In A.M. 
Alsharekh, G.N. Bailey (eds) Coastal Prehistory in Southwest Arabia and the Farasan 
Islands: 2004–2009 Field Investigations. Saudi Commission for Tourism and Antiqui
ties: Riyadh, pp. 161–215.
Beech, M.J. 2004. In the Land of the Ichthyophagi: Modelling fish exploitation in the 
Arabian Gulf and Gulf of Oman from the 5th millennium BC to the Late Islamic pe
riod. Abu Dhabi Islands Archaeological Survey Monograph 1. British Archaeological 
Reports International Series S1217. Archaeopress: Oxford.
Dawoud, A. 2011. Parrotfish Festival set for next Wednesday. Saudi Gazette, 
Wednesday 20 April 2011. Online source: http://www.saudigazette.com.sa/index.
cfm?method=home.regcon&contentid=2011042098747, viewed on 6 December 
2012.
Gladstone, W. 1996. Unique annual aggregation of longnose parrotfish (Hipposcarus 
harid) at Farasan Island (Saudi Arabia, Red Sea). Copeia 1996: 483–485.
Gladstone, W. 2002. Fisheries of the Farasan Islands (Red Sea). Naga, July-Dec 2002, 
Volume 25 (3 & 4): 30–34, in: WorldFish Center, online source: http://www.world
fishcenter.org/Naga/Naga25-3&4/pdf/NAGA_25no3n4_full.pdf#page=29, viewed 
on: 6 December 2012.
Randall, J.E. 1983. Red Sea Reef Fishes. Immel: London.
Sanders, M.J., Morgan G.R. 1989. Review of the fisheries resources of the Red Sea 
and Gulf of Aden. FAO Fisheries Technical Paper 304: 1–138.

Williams, M.G.W., Reeler, C., Al Shaikh, N., Robson, H., Kamil, A. 2013. Report 
on the 2009 fieldwork of the joint Saudi-UK Southern Red Sea Project.  In A.M. 
Alsharekh, G.N. Bailey (eds) Coastal Prehistory in Southwest Arabia and the Farasan 
Islands: 2004–2009 Field Investigations. Saudi Commission for Tourism and Antiqui
ties: Riyadh, pp. 161–215.
Beech, M.J. 2004. In the Land of the Ichthyophagi: Modelling fish exploitation in the 
Arabian Gulf and Gulf of Oman from the 5th millennium BC to the Late Islamic pe
riod. Abu Dhabi Islands Archaeological Survey Monograph 1. British Archaeological 
Reports International Series S1217. Archaeopress: Oxford.
Dawoud, A. 2011. Parrotfish Festival set for next Wednesday. Saudi Gazette, 
Wednesday 20 April 2011. Online source: http://www.saudigazette.com.sa/index.
cfm?method=home.regcon&contentid=2011042098747, viewed on 6 December 
2012.
Gladstone, W. 1996. Unique annual aggregation of longnose parrotfish (Hipposcarus 
harid) at Farasan Island (Saudi Arabia, Red Sea). Copeia 1996: 483–485.
Gladstone, W. 2002. Fisheries of the Farasan Islands (Red Sea). Naga, July-Dec 2002, 
Volume 25 (3 & 4): 30–34, in: WorldFish Center, online source: http://www.world
fishcenter.org/Naga/Naga25-3&4/pdf/NAGA_25no3n4_full.pdf#page=29, viewed 
on: 6 December 2012.
Randall, J.E. 1983. Red Sea Reef Fishes. Immel: London.
Sanders, M.J., Morgan G.R. 1989. Review of the fisheries resources of the Red Sea 
and Gulf of Aden. FAO Fisheries Technical Paper 304: 1–138.



293Results of the Saudi - British mission

Williams, M.G.W., Reeler, C., Al Shaikh, N., Robson, H., Kamil, A. 2013. Report 
on the 2009 fieldwork of the joint Saudi-UK Southern Red Sea Project.  In A.M. 
Alsharekh, G.N. Bailey (eds) Coastal Prehistory in Southwest Arabia and the Farasan 
Islands: 2004–2009 Field Investigations. Saudi Commission for Tourism and Antiqui-
ties: Riyadh, pp. 161–215.

• Beech, M.J. 2004. In the Land of the Ichthyophagi: Modelling fish exploitation in the 
Arabian Gulf and Gulf of Oman from the 5th millennium BC to the Late Islamic pe-

riod. Abu Dhabi Islands Archaeological Survey Monograph 1. British Archaeological 
Reports International Series S1217. Archaeopress: Oxford.

• Dawoud, A. 2011. Parrotfish Festival set for next Wednesday. Saudi Gazette, 
Wednesday 20 April 2011. Online source: http://www.saudigazette.com.sa/index.
cfm?method=home.regcon&contentid=2011042098747, viewed on 6 December 
2012.

• Gladstone, W. 1996. Unique annual aggregation of longnose parrotfish (Hipposcarus 
harid) at Farasan Island (Saudi Arabia, Red Sea). Copeia 1996: 483–485.

• Gladstone, W. 2002. Fisheries of the Farasan Islands (Red Sea). Naga, July-Dec 2002, 
Volume 25 (3 & 4): 30–34, in: WorldFish Center, online source: http://www.world-

fishcenter.org/Naga/Naga25-3&4/pdf/NAGA_25no3n4_full.pdf#page=29, viewed 
on: 6 December 2012.

• Randall, J.E. 1983. Red Sea Reef Fishes. Immel: London.
• Sanders, M.J., Morgan G.R. 1989. Review of the fisheries resources of the Red Sea 

and Gulf of Aden. FAO Fisheries Technical Paper 304: 1–138.



294 Chapter 10

Figures

Figure 10.1. Map of the Farasan Islands showing the location of the Janaba East 
and Khur Mahdi shell mounds, and the bay where the Hareed festival takes place. 
Drawn by Geoff Bailey.

Figure 10.2.  Eagleray (Myliobatidae) pavement tooth fragment. Photo: Jonathan 
Mark Jonathan Beech.

Figure 10.3.  Grouper (Serranidae) dentary. Photo: Mark Jonathan Beech.

Figure 10.2.  Eagleray (Myliobatidae) pavement tooth fragment. Photo: Jonathan 
Mark Jonathan Beech.

Figure 10.3.  Grouper (Serranidae) dentary. Photo: Mark Jonathan Beech.
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Figure 10.4.  Seabream (Sparidae) teeth. Photo: Mark Jonathan Beech.

Figure 10.5.  Parrotfish (Scaridae) upper pharyngeal. Photo: Mark Jonathan Beech.

Figure 10.6. Parrotfish (Scaridae) lower pharyngeal. Photo: Mark Jonathan Beech.

Figure 10.7. Various small fish vertebrae. Photo: Mark Jonathan Beech.

Figure 10.6. Parrotfish (Scaridae) lower pharyngeal. Photo: Mark Jonathan Beech.

Figure 10.7. Various small fish vertebrae. Photo: Mark Jonathan Beech.
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Figure 10.6. Parrotfish (Scaridae) lower pharyngeal. Photo: Mark Jonathan Beech.

Figure 10.7. Various small fish vertebrae. Photo: Mark Jonathan Beech.
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Figure 10.8. Proportional representation of different size classes of fish at Janaba 
East.

Figure 10.9. Proportional representation of different size classes of fish vertebrae 
at Janaba Bay.

TAXON COMMON 
NAME

HABITAT NISP

Carcharhinidae, indet. Shark/Ray/
Skate

Inshore coastal waters, 
Moderate depth, Pelagic

1

Myliobatidae, indet. Eagleray Open water 1
Belonidae, indet. Needlefish Surface dwelling, Coastal 

Pelagic, Offshore
1

Serranidae: 
 sp.

Grouper Coral reef, Near Coral 
reef, Near caves, Inshore 
coastal waters, Moderate 

1

Serranidae, indet. Grouper Coral reef, Near Coral 
reef, Near caves, Inshore 
coastal waters, Moderate 

12

Carangidae: 

(Forsskål, 1775)

Golden Treval Coral reef, Near Coral 
reef, Inshore coastal wa
ters, Rocky reef

1

Carangidae, indet. Jacks/Treval Coral reef, Inshore coastal 
waters, Moderate depth, 
Offshore, Pelagic

9

Lethrinidae: 
sp.

Coral reef, Near Coral 
reef, Inshore coastal wa
ters, Moderate depth, 
Sandy bottom, Seagrass 

8

Sparidae, indet. Seabream Inshore coastal waters, 
Estuaries, Muddy sandy 
bottom, Moderate depth

33

Scaridae, indet. Parrotfish Coral reef, Inshore coastal 
waters

21

Pisces, indet. Fish, unknown 3209
Table 10.1. Quantification of fish bones by NISP at Janaba East
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TAXON COMMON 
NAME

HABITAT NISP

Carcharhinidae, indet. Shark/Ray/
Skate

Inshore coastal waters, 
Moderate depth, Pelagic

1

Myliobatidae, indet. Eagleray Open water 1
Belonidae, indet. Needlefish Surface dwelling, Coastal 

Pelagic, Offshore
1

Serranidae:  
Epinephelus sp.

Grouper Coral reef, Near Coral 
reef, Near caves, Inshore 
coastal waters, Moderate 
depth

1

Serranidae, indet. Grouper Coral reef, Near Coral 
reef, Near caves, Inshore 
coastal waters, Moderate 
depth

12

Carangidae:  
Gnathanodon speciosus 

(Forsskål, 1775)

Golden Treval-
ly

Coral reef, Near Coral 
reef, Inshore coastal wa-

ters, Rocky reef

1

Carangidae, indet. Jacks/Treval-
lies

Coral reef, Inshore coastal 
waters, Moderate depth, 
Offshore, Pelagic

9

Lethrinidae: Lethrinus 

sp.
Emperor Coral reef, Near Coral 

reef, Inshore coastal wa-

ters, Moderate depth, 
Sandy bottom, Seagrass 
bottom

8

Sparidae, indet. Seabream Inshore coastal waters, 
Estuaries, Muddy sandy 
bottom, Moderate depth

33

Scaridae, indet. Parrotfish Coral reef, Inshore coastal 
waters

21

Pisces, indet. Fish, unknown  3209
Table 10.1. Quantification of fish bones by NISP at Janaba East
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SIZE CLASS EPIN SERR GNATH LETH SPAR SCAR PISC N
0-10cm 0
10-20cm 10 5 1 9 8 31
20-30cm 2 3 9 14
30-40cm 1 1 1 3
40-50cm 1 1
50-60cm 0
60-70cm 0
70-80cm 1 1
80-90cm 0
90-100cm 0

Table 10.3.  Size class of fishes based on diagnostic elements at Janaba East
Key: EPIN = Serranidae:  sp.; SERR = Serranidae, indet.; GNATH 
= Carangidae:  (Forsskål, 1775); LETH = Lethrinidae: 

 sp.; SPAR = Sparidae, indet.; SCAR = Scaridae, indet.; PISC = Pisces, 
indet.
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Table 10.3.  Size class of fishes based on diagnostic elements at Janaba East
Key: EPIN = Serranidae:  sp.; SERR = Serranidae, indet.; GNATH 
= Carangidae:  (Forsskål, 1775); LETH = Lethrinidae: 
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SIZE CLASS EPIN SERR GNATH LETH SPAR SCAR PISC N
0-10cm 0
10-20cm 10 5 1 9 8 31
20-30cm 2 3 9 14
30-40cm 1 1 1 3
40-50cm 1 1
50-60cm 0
60-70cm 0
70-80cm 1 1
80-90cm 0
90-100cm 0

Table 10.3.  Size class of fishes based on diagnostic elements at Janaba East
Key: EPIN = Serranidae: Epinephelus sp.; SERR = Serranidae, indet.; GNATH 
= Carangidae: Gnathanodon speciosus (Forsskål, 1775); LETH = Lethrinidae:  
Lethrinus sp.; SPAR = Sparidae, indet.; SCAR = Scaridae, indet.; PISC = Pisces, 
indet.
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VERTEBRA DIAM-

ETER (mm) SERR CAR SPAR PISC N
1    176 176
2    990 990
3   14 927 941
4  1 8 6 15
5   3 7 10
6  3 1 1 5
7     0
8  2  1 3
9  1   1

10 1    1
11  1   1
12  1   1

Table 10.4. Size of fish vertebrae at Janaba Bay based on the diameter of the 
centra. Measurements are in mm.
Key: SERR = Serranidae, indet.; GNATH = Carangidae, indet.; SPAR = 
Sparidae, indet.; PISC = Pisces, indet. 

TAXONCOMMON 
NAME

HABITATNISP

Serranidae: 
Epinephelus sp.

GrouperCoral reef, Near Coral reef, 
Near caves, Inshore coastal 
waters, Moderate depth

1

Pisces, indet.Fish, un-

known
 30

Crustacea, indet.Crab, un-

known
4

Table 10.5. Quantification of fish bones and crabs by NISP at Khur Mahdi 
Bay (KM1057) 
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11.1  Introduction

This report examines the human skeletal remains recovered from the 2009 ex-

cavations at the shell mound of Janaba Bay East (JE0004) (Bailey et al. 2013). 
Between 5 and 40 cm from the top of the midden a small assemblage of human 
bone was discovered. Further excavation revealed the grave cut to be a small pit 
in which some fragmentary human bone had been inserted in an apparently disor-
dered manner. Much of the bone was in very poor condition, and some consolida-

tion work was done on it in situ and after excavation. 
The skeletal remains consist of at least two individuals, a juvenile and an older 

adolescent. The latter skeleton was very incomplete and apart from some bones 
from the left hand, was represented almost exclusively by fragmented lower leg 
and foot bones. Due to the very poor condition of the remains and the absence of 
those elements that are considered diagnostic for age and sex determination, this 
individual could only be diagnosed as a late adolescent of undetermined sex. There 
were no pathological lesions observed on the bones present, but given the exten-

sive cortical bone exfoliation from post-mortem degradation, any pathology might 
have been obscured. In situ consolidation of the knee joint suggests that the knee 
was in a bent position.

The juvenile remains were more complete but poorly preserved and very frag-

mentary. There was not a single intact bone and much of the skeletal material was 
in the form of unidentified small bone fragments < 10 mm in the largest dimension. 
The most intact remains are from the cervical and thoracic vertebrae, the mandible 
and the base of the skull. Fortunately, as some of the dentition remained intact it 
was possible to obtain a confident age-at-death estimate of 5 years ± 6 months. 
This is based on the degree of formation and eruption of the permanent dentition 
and the level of fusion of various cranial and post-cranial elements. Given the im-

mature nature of the remains, no sex determination was attempted. There were no 
pathological lesions observed on the bones or teeth.

11.2 State of completeness and minimum number  

of individuals (MNI)

The skeletal assemblage consists of at least two individuals. Whilst there is no 
obvious duplication of elements, the difference in size and maturation of the two 
sets of remains indicates that they belonged to a young juvenile and an older ado-

lescent.

‘Completeness’ refers not only to the proportion of the skeleton that is present 
but also the extent to which each element is intact. A summary of the parts of the 
skeleton that were represented for each individual can be seen as a visual summary 
(Figure 11.1 and 11.2). In addition, Table 11.1 details all skeletal material that 
could be identified to element and its percentage completeness.

The remains of the older individual were very incomplete and only comprised 
approximately 30% of the entire skeleton. The remains are solely comprised of 
lower limb bones including fragments from the right femur, the right patella (Fig
ures 11.3 and 11.4), the left and right tibia and fibula, tarsal bones from the left 
foot, and some elements from the left hand. Whilst undoubtedly poor preservation 
will have led to fragmentation and loss of some skeletal elements, it is surprising 
that several of the more robust elements of the skeleton are absent – for instance 
the ischium of the pelvis, the vertebrae and the more dense bones of the skull, i.e., 
the petrous portion of the temporal and the mandible. Since the skeletal material 
was recovered from near the top of the shell mound it is possible that some mate
rial has been lost by later truncation of the mound surface.

The remains of the young juvenile were very fragmentary with no intact ele
ments present. The skeletal material comprised approximately 45% of the entire 
skeleton. Of this material, approximately 10% of the sample comprised small frag
ments which could only be identified to ‘cranial’ or ‘post-cranial’, another 40% 
could be identified to type of element, i.e., cranial vault, rib, vertebral fragment but 
not to exact location within the skeleton. The remaining fragments had sufficient 
distinctive features to allow identification. The most intact remains are from the 
cervical and thoracic vertebrae, the mandible and the base of the skull.

Shell mounds are often considered advantageous environments for bone preser
vation as the shell buffers the pH of the deposit. In addition, it has been suggested 
that shell mounds can protect delicate bones by sheltering them under a shell ‘um
brella’, which sheds water and protects them from mechanical damage (Reitz and 
Wing 1999, p. 117). Perhaps it is because the skeletal remains were located near 
the top of the shell mound that in this instance burial within the midden did not 
lead to good preservation. In texture the bones were chalky and friable suggesting 
that most if not all of the organic fraction had been lost. In addition in situ images 
of the shell mound excavation show that the skeletal remains were densely packed 
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that several of the more robust elements of the skeleton are absent – for instance 
the ischium of the pelvis, the vertebrae and the more dense bones of the skull, i.e., 
the petrous portion of the temporal and the mandible. Since the skeletal material 
was recovered from near the top of the shell mound it is possible that some mate-

rial has been lost by later truncation of the mound surface.
The remains of the young juvenile were very fragmentary with no intact ele-

ments present. The skeletal material comprised approximately 45% of the entire 
skeleton. Of this material, approximately 10% of the sample comprised small frag-

ments which could only be identified to ‘cranial’ or ‘post-cranial’, another 40% 
could be identified to type of element, i.e., cranial vault, rib, vertebral fragment but 
not to exact location within the skeleton. The remaining fragments had sufficient 
distinctive features to allow identification. The most intact remains are from the 
cervical and thoracic vertebrae, the mandible and the base of the skull.

11.3  State of preservation
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vation as the shell buffers the pH of the deposit. In addition, it has been suggested 
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the top of the shell mound that in this instance burial within the midden did not 
lead to good preservation. In texture the bones were chalky and friable suggesting 
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within layers of shell, which, rather than shielding the bones, may have added 
to the fragmentation of more delicate elements, i.e., the flat bones of the skull, 
scapula, ribs and pelvis and hollow shafts of the long bones.

As described above, the majority of the skeletal elements that were recovered 
were in a very fragmented state. There was a significant proportion of unidentifiable 
small bone flakes and bone powder associated with other debris such as shell and 
fish bone. In addition, the larger bone fragments exhibited some degree of cortical 
exfoliation and in extreme cases the outer cortical layer had been completely lost, 
leaving only the underlying trabecular bone. This extensive state of degradation is 
consistent with a taphonomic alteration rating of grade 5 described by McKinley 
(2004, p. 16) as ‘heavy erosion across whole surface completely masking normal 
surface morphology, with some modification of profile’ (McKinley 2004, p. 16). 

11.4  Age at death

11.4.1 Older adolescent

This individual has been assessed as being between 15 and 20 years at death. 
However, for reasons explained below, this assessment should be regarded as very 
tentative. Age-at-death estimates for adult remains are typically based on the de-

gree of union of late-forming epiphyses, the extent of dental attrition and altera-

tions in the morphology of certain joint surfaces (O’Connell 2004). Unfortunately, 
for this individual, the majority of the late fusing epiphyses could not be assessed. 
There are, however, two fragments that indicate that the individual was in late 
adolescence at the time of death. The first is the distal portion of the right femur, 
which, although very fragmented, appears to display incomplete fusion of the distal 
epiphysis (between the distal portion of the shaft and the condyles). Unfortunately, 
due to the extensive cortical exfoliation and the later consolidation work that was 
applied to the knee joint, the level of fusion was difficult to assess by eye. Studies 
of the age-of-fusion of this epiphysis provide an upper age range of 17–22 years 
depending on sex and the population under study (O’Connor et al. 2008, table 1).

In addition, there is an unfused femoral head fragment that would indicate an 
age-at-death of 15–20 years (Schaefer et al. 2009, p. 275). There is, however, some 
uncertainty regarding the context of this fragment; the femoral head was bagged 
with material associated with the juvenile (from location 14FA) rather than with 
the rest of the knee fragments associated with the adolescent (15FA). Given the di-

ameter of the femoral head (45 mm), it is clearly too large to belong to the juvenile 
skeleton and is consistent in size with the adolescent skeleton.

Lastly, there is some corroborative evidence that this individual was at least not 
an older adult. In old age, osteoarthritic changes appear at the articulating joint 
surfaces throughout the skeleton. Of the fragments present, there are a few which 
have intact or nearly intact articular surfaces. None of these show signs of wear, 
which suggests that this individual does not fall into the older adult ageing cat
egory of 60+ years.

This individual has been given an age-at-death assessment of approximately 5 
years ± 6 months. Methods for ageing juvenile remains are based on the size and 
degree of fusion of skeletal elements and the formation and eruption of the de
ciduous and permanent dentition (Schaefer et al. 2009). Unfortunately, due to the 
incomplete and fragmentary nature of the remains, age-at-death estimates based on 
metrics could not be applied. However, dental development is seen as the most ac
curate approach for ageing juveniles up to the age of 12 (Hillson 1996, p. 118). The 
remains of this individual include a large mandibular fragment with some associ
ated dentition and a number of loose deciduous and permanent teeth (see Figures 
11.5–6 and Figures 11.7–9.

Uberlaker’s (1979) combined formation and eruption chart puts the age-at-death 
for this individual as 5 years ± 16 months. This developmental stage was chosen 
based primarily on the partial root formation of the permanent canine and the al
most complete formation of the crowns of the premolars. The Uberlaker chart was 
developed for studies of Native Americans. However, it is a recognized standard 
throughout the world. An additional age-at-death estimate utilizing Smith’s (1991) 
method based on permanent lower molar formation suggests a consistent age-at-
death estimate of 5 years and 6 months ± 4 months.

The occipital bone located posterior and inferior in the cranium is formed from 
four parts: the pars basilaris, two pars lateralis, and the squamous, which become 
fused between the ages of 3 and 7 years. There was a large fragment of the oc
cipital portion of the skull present in the assemblage. This displays fusion of pars 
lateralis to squama and formation of the hypoglossal canal, but not fusion of basi
laris to pars lateralis. This developmental stage puts the age between 4 and 7 years 
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(Schaefer et al. 2009, p. 15).
In the post-cranial skeleton, the degree of epiphyseal fusion of some of the long 

bones and the vertebrae provide further corroboratory evidence of the age-at-death 
of this individual. The proximal ends of the left tibia and humerus and the left 
distal end of the radius were all present and unfused. This level of skeletal union 
confirms that the individual was a juvenile and at least younger than 14 years at 
the time of death (McKern and Stewart 1957, p. 51, Ogden et al. 1978). Three of 
the cervical vertebrae (between C3 and C6) present in the assemblage displayed 
fusion of the neutral arches to the vertebral bodies. This observation confirms the 
lower age-at-death estimate because this union is complete by 4 years (Schaefer et 
al. 2009, p. 120).

11.5  Sex determination (older adolescent)

Sex could not be assessed for this individual. Sex determination is based on 
size, robusticity and morphological differences that exist between the adult male 
and female skeleton. Unfortunately, the elements that display the greatest sexual 
dimorphism, the skull and the pelvis, are absent. In addition, due to the fragmentary 
nature of the remains, only a couple of measurements could be taken accurately, 
the intracondylar notch width of the distal right femur (14 mm) and the maximum 
diameter of the right patella (41 mm). There is evidence that these features display 
a degree of sexual dimorphism (Introna et al. 1998, Shelbourne et al. 2007. How-

ever, these sex indicators are based on modern American and Italian populations 
and thus cannot be directly compared to the Farasan individual.

11.6  Stature

There were no intact long bones from which to obtain estimates of stature

11.7  Pathologies

No pathological lesions were observed on either set of remains.

11.8  Race

Techniques used for race estimation are predominantly based on metric and 
morphological differences within the skull, or else require intact post-cranial ele-

ments on which to conduct metric analyses. Due to the very incomplete nature of 

the assemblage, race assessments could not be conducted for either set of remains.

As discussed above, it was difficult to assess the level of epiphyseal fusion of 
the distal femur. However, this might be achievable by taking a radiograph of the 
consolidated knee fragment (Figures 11.5 and 11.6), thus providing a more accu
rate age estimate.

The skeletal material from both individuals was very friable and chalky, which 
would suggest that most if not all of the organic portion of the bone has been lost. 
The partially formed adult dentition from the juvenile also appears to be very po
rous, but the deciduous dentition looks to be in a better state of preservation. The 
best target, therefore, for the extraction of intact DNA or collagen would be the 
left mandibular 1  or 2  deciduous molars. If DNA were present, then sex could 
be determined for the juvenile. Collagen from the dentine could be used to obtain 
a radiocarbon date. In addition carbon and nitrogen stable isotopic analysis of the 
dentine could provide interesting information about diet, This is DISPERSE con
tribution no. 57.
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the assemblage, race assessments could not be conducted for either set of remains.

11.9  Suggestions for Further Analyses

11.9.1  Radiographs

As discussed above, it was difficult to assess the level of epiphyseal fusion of 
the distal femur. However, this might be achievable by taking a radiograph of the 
consolidated knee fragment (Figures 11.5 and 11.6), thus providing a more accu-

rate age estimate.

11.9.2  Chemical analyses of the organics

The skeletal material from both individuals was very friable and chalky, which 
would suggest that most if not all of the organic portion of the bone has been lost. 
The partially formed adult dentition from the juvenile also appears to be very po-

rous, but the deciduous dentition looks to be in a better state of preservation. The 
best target, therefore, for the extraction of intact DNA or collagen would be the 
left mandibular 1st or 2nd deciduous molars. If DNA were present, then sex could 
be determined for the juvenile. Collagen from the dentine could be used to obtain 
a radiocarbon date. In addition carbon and nitrogen stable isotopic analysis of the 
dentine could provide interesting information about diet, This is DISPERSE con-

tribution no. 57.
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Figure 11.1. Visual representation of the anatomical elements present in the 
adolescent individual. Anterior view, left; posterior view, right. Re-drawn by 
Geoff Bailey from an original by the author. 
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Figures
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Figure 11.2. Visual representation of the anatomical elements present in the juve-

nile individual. Re-drawn by Geoff Bailey from an original by the author.

Figure 11.3. Lateral view of knee fragment, comprising the distal epiphysis of the 
femur and part of the patella, from the adolescent individual

Figure 11.4. Anterior view of the knee fragment from the adolescent individual.
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Figure 11.3. Lateral view of knee fragment, comprising the distal epiphysis of the 
femur and part of the patella, from the adolescent individual

Figure 11.4. Anterior view of the knee fragment from the adolescent individual.
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Figure 11.5. Deciduous (juvenile) teeth in the juvenile individual. The diagram 
shows, for each tooth, the occlusal surface in the centre and the outer (buccal) and 
inner (lingual) above and below. Teeth present are shown in red and are the upper 
right first premolar, the lower right first premolar, and the lower left first and sec-

ond premolar. Re-drawn by Geoff Bailey from an original by the author.

Figure 11.6. Permanent (adult) teeth present in the juvenile individual. Conven
tions are the same as in Figure 11.5. Teeth present are in red and are the upper left 
first and second incisor, the upper left canine and the upper left first and second 
premolar.  The lower teeth present are the right first molar and the left first and 
second molar. Note the limited root development of the permanent molars 
Re-drawn by Geoff Bailey from an original by the author.
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Figure 11.6. Permanent (adult) teeth present in the juvenile individual. Conven-

tions are the same as in Figure 11.5. Teeth present are in red and are the upper left 
first and second incisor, the upper left canine and the upper left first and second 
premolar.  The lower teeth present are the right first molar and the left first and  
second molar. Note the limited root development of the permanent molars  
Re-drawn by Geoff Bailey from an original by the author.
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Figure 11.7. Photograph of some of the partially formed upper permanent teeth of 
the adolescent individual. From left to right: second incisor, canine, and first and 
second premolar

Figure 11.8. Lower left mandible of the adolescent individual. From left to right:  
the first and second deciduous premolars, the first molar, and the socket for the 
second molar with the loose crown placed above it.  

Table 11.1. Inventory of identifiable skeletal elements
Side Percentage com

Adolescent
Postcranial upper limb

Lunate L 85
Scaphoid L 85
Hamate L 40
Capitate L 60

Metacarpals (min. 2) L 30
Postcranial lower limb

Femur R 40
Patella R 90
Tibia L 25
Tibia R 30
Fibula L 25
Fibula R 45
Talus L 80

Cuboid L 50
Navicular L 80

Lateral cuneiform L 85
Metatarsal (min. 4) L 40

Juvenile
Cranial and axial

Occipital 75
Temporal L 90
Temporal R 70
Frontal 25
Parietal L 50
Parietal R 70

Sphenoid 25
Mandible 60

Cervical vert (min 6) 50
Thoracic vert (min 9) 50

Sternum 30
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Table 11.1. Inventory of identifiable skeletal elements
Element Side Percentage com-

pleteness

Adolescent
Postcranial upper limb

Lunate L 85
Scaphoid L 85
Hamate L 40
Capitate L 60

Metacarpals (min. 2) L 30
Postcranial lower limb

Femur R 40
Patella R 90
Tibia L 25
Tibia R 30
Fibula L 25
Fibula R 45
Talus L 80

Cuboid L 50
Navicular L 80

Lateral cuneiform L 85
Metatarsal (min. 4) L 40

Juvenile
Cranial and axial

Occipital 75
Temporal L 90
Temporal R 70
Frontal 25
Parietal L 50
Parietal R 70

Sphenoid 25
Mandible 60

Cervical vert (min 6) 50
Thoracic vert (min 9) 50

Sternum 30



320 Chapter 11

Element Side Percentage com-

pleteness

Ribs (min 5) 30
Postcranial upper limb

Humerus L 45
Radius L 25

Postcranial lower limb
Tibia L 25


