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Preface

This volume is one of two volumes that are the outcome of a conference held at the University of
Szczecin in September 2013 to mark the end of the SPLASHCOS Action. SPLASHCOS—Submerged
Prehistoric Archaeology and Landscapes of the Continental Shelf—is a research network funded
under the EU’s COST (Cooperation in Science and Technology) programme as COST Action TD0902
(TD standing for Trans-Domain), which ran officially from November 2009 to November 2013. The
conference itself served two purposes: first, to review progress in the work of the Action over the
preceding 4 years and, second, to act as an open scientific meeting for anyone interested in the confer-
ence themes whether or not they were formal SPLASHCOS members. In the event, the meeting drew
over 100 participants from across Europe and from further afield in Australia, China, South Africa and
the USA.

The aim of this volume is to present a selection of the papers from the Szczecin meeting that cover
the various themes addressed during the SPLASHCOS Action. It is aimed at all those with an interest
in the sea floor of the continental shelf and the archaeological and social impact of sea-level change—
especially archaeologists, marine scientists, geographers and cultural-heritage managers, but also
commercial and governmental organisations, policymakers and interested members of the public.

The original aims of the SPLASHCOS Action, as set out in the COST Memorandum of
Understanding, were to promote research on the archaeology, climate and palacoenvironment of the
drowned landscapes of the European continental shelf; to stimulate collaboration across national and
disciplinary boundaries; to bring together interested parties from the worlds of academic science,
commerce and government; to encourage participation and training of young and early-stage research-
ers; and to facilitate exchange of ideas, planning of research projects, application for research funds
and dissemination through publications and other media. Target audiences included not only the dis-
parate scientific disciplines concerned with researching the continental shelf—archaeology, marine
geology, geophysics, biology, climatology, palaeoenvironment and oceanography—but also wider
audiences including government officials responsible for the marine environment and its cultural heri-
tage, industrial operators working on the seabed, funding agencies, school children and a wider pub-
lic. In short, our aim was to promote an emerging new field, variously labelled as ‘submerged
landscape archaeology’, ‘submerged prehistoric archaeology’, ‘continental shelf archaeology’ or
‘continental shelf prehistoric research’, as an integrated discipline in its own right, and to plant it more
firmly on the international research agenda and in the wider public consciousness.

COST Actions are the longest-running form of European funding, intended to foster coordination
of research and transfer of ideas and expertise across national boundaries within Europe and its neigh-
bouring countries. Funds are provided for regular meetings, workshops, conferences, training pro-
grammes, research planning and coordination and publication, but not for the conduct of new research
programmes (see http://www.cost.eu/about_cost). During its 4-year history, the SPLASHCOS Action
grew to include 25 member states and an active membership of over 120 individuals from a wide
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range of institutions and disciplines. The Management Committee, comprising representatives from
all member states, with Geoff Bailey and Dimitris Sakellariou as elected chair and vice-chair, respec-
tively, held 8 major meetings in different European centres and a number of smaller workshops,
organised 16 training schools or smaller short-term missions that provided experience and training to
65 early-stage researchers, stimulated a wide range of publications and successful applications to
national and European funding agencies for new research and created a strongly international and
interdisciplinary sense of common purpose. Details of SPLASHCOS activities and achievements can
be found on the dedicated website at http://www.splashcos.org/.

In practice, activities were focussed around a core group of individuals who led the work through
four formally constituted Working Groups (WGs): Archaeological Data and Interpretations (WG1)
led by Anders Fischer; Environmental Data and Reconstructions (WG2) led by Jan Harff; Technology,
Technical Resources and Training (WG3) led by Ole Grgn and Tine Missiaen; and Commercial
Collaboration and Outreach (WG4) led by Julie Satchell. Some of this work is in preparation for pub-
lication elsewhere, notably the work of WG2 and WGI, dealing, respectively, with the Quaternary
geology and palaeoenvironment of the European continental shelf and the underwater archaeological
record. These volumes are intended to provide a comprehensive overview of the current state of
knowledge around the European coastline and in all the major marine basins. A third volume already
published is the outcome of a conference session organised at the 34th International Geological
Congress in Brisbane in 2012, with papers made available online in 2014 and the final volume pub-
lished in 2016 as a special publication of the Geological Society of London: Geology and Archaeology:
Submerged Landscapes of the Continental Shelf (edited by Jan Harff, Geoff Bailey and Friedrich
Liith), which includes examples from across the world. Web-based guides to techniques and resources
and to collaboration with marine industry are available online on the SPLASHCOS website, and a
searchable website with maps and information about all known underwater prehistoric archaeological
sites in European waters has recently been posted online at http://www.splashcos-viewer.eu.

The original conference was structured around the Working Groups, and we have adopted that
structure as a basis for organising this volume, but with some modification in the light of the contribu-
tions finally delivered. All the chapters have been extensively rewritten, updated, comprehensively
edited and independently reviewed. The geographical focus is primarily European, but we have not
attempted to include a comprehensive range of examples from all the marine basins around the
European coastline—that is the task of the other SPLASHCOS volumes. Our chapters focus on issues
of method and interpretation and on wider issues of management and outreach. They also include
examples from other parts of the world, and many of the discussions of method and interpretation
presented here, though focussed on European case studies, have worldwide relevance.

The second volume arises from a parallel workshop incorporated in the Szczecin conference, rep-
resenting the final meeting of the separately organised CoPaF Project Coastline Changes of the
Southern Baltic Sea—Past and Future Projection, which ran from 2010 to 2014, in parallel with
SPLASHCOS Working Group 2, led by Jan Harff and funded by the Polish Ministry of Science and
Higher Education. The two projects thus have overlapping membership, but complement each other
in their objectives and primary focus. In this volume, the emphasis is on examples from the marine
basins of Western Europe and the Mediterranean, on archaeological investigations of submerged land-
scapes extending back into the Pleistocene or on the archaeological implications of environmental
reconstruction. The CoPaF volume focusses on the geological and climatic conditions that have
shaped changes in sea-level and coastline configuration during the past millennium in the southern
Baltic and the likely trajectory of future changes and comprises contributions mainly from Germany,
Poland, Lithuania and Estonia.

In producing these volumes, we thank, first and foremost, the COST Office, who provided admin-
istrative and financial support throughout the Action and funds for the Szczecin conference. We thank,
in particular, the COST science officer, Luule Mizera; the COST administrative officer, Leo Guilfoyle;
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the COST rapporteurs, Dr. Ipek Erzi (Scientific and Technological Research Council of Turkey,
TUBITAK) and Prof. Daniela Koleva (Sofia University St. Kliment Ohridski); the COST external
evaluators, Prof. Peter Veth (University of Western Australia) and Prof. Dr. Gerold Wefer (MARUM,
University of Bremen); and the grant holder and administrative secretary of SPLASHCOS, Cynthianne
DeBono Spiteri, all of whom gave invaluable advice and support.

We also thank the University of Szczecin for hosting the conference and generously providing
facilities and hospitality and Helmholtz-Zentrum Geesthacht and Szczecifska Energetyka Ciepina
(SEC) for additional financial support. We are also indebted to Prof. Andrzej Witkowski (University
of Szczecin), who acted as chair of the Local Organising Committee and, together with the other
Committee members, Prof. Marian Rebkowski, Dr. Przemyslaw Krajewski, Dr. Karolina Bloom,
Marcin Wroniecki, Marta Chmiel and Michal Adamczyk, ensured the efficient organisation and
smooth running of the whole enterprise.

We also express our gratitude to the many individual specialists who acted as peer reviewers and
who have contributed significantly to the final outcome. Finally, we acknowledge the following insti-
tutions, who generously contributed towards the production of this volume: the European Research
Council through ERC Advanced Grant 269586 DISPERSE, the German Archaeological Institute
Berlin, the Hellenic Centre for Marine Research and the University of York.

York, UK Geoffrey N. Bailey
Szczecin, Poland Jan Harff
Anavyssos, Greece Dimitris Sakellariou
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Chapter 23

Africa-Arabia Connections and Geo-Archaeological
Exploration in the Southern Red Sea: Preliminary
Results and Wider Significance

Geoffrey N. Bailey, Dimitris Sakellariou, Abdullah Alsharekh, Salem Al Nomani, Maud Devés,
Panos Georgiou, Manolis Kallergis, Stefanos Kalogirou, Leonidas Manousakis,

Prokopis Mantopoulos, Matt Meredith-Williams, Garry Momber, Ioannis Morfis,

Ioannis Pampidis, Ioannis Panagiotopoulos, Panagiotis Renieris, Grigoris Rousakis,

Vasilis Stasinos, and Spyros Stavrakakis

Abstract We report on a preliminary exploration of the submerged landscapes in the Saudi Arabian
sector of the southern Red Sea aboard the Hellenic Centre for Marine Research (HCMR) Research
Vessel, AEGAEOQ, in May—June 2013. The survey sampled areas of the continental shelf down to the
shelf margin at ~130 m depth in the vicinity of the Farasan Islands and combined high resolution
acoustic techniques with sediment coring to reconstruct features of the now-submerged landscape of
potential archaeological significance, including geological structure, topography, palacoenvironment,
and sea-level change. The region is currently of wide interest and significance: to archaeologists
because it is currently regarded as one of the primary pathways of dispersal for early human popula-
tions expanding out of Africa during the Pleistocene, in which the extensive but now-submerged shelf
region may have played a key role; and to marine geoscientists because the Red Sea offers unusual
opportunities as a ‘laboratory’ for investigating Pleistocene sea-level change. Preliminary results
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indicate that the submerged landscape was characterised by a complex topography with fault-bounded
valleys and deep basins, some of which may have hosted, at least intermittently, fresh water during
periods of lowered sea level.

23.1 Introduction

The southern end of the Red Sea is currently of high interest in relation to the nature and direction of
human expansion into Asia and Europe from a presumed African cradle of early human evolution. The
current consensus is that there were at least two major episodes of expansion out of Africa: an earlier
one involving the earliest members of the genus Homo (H. ergaster or H. erectus) at about 1.8 mya,
and a later dispersal by the earliest members of anatomically modern Homo sapiens between about
150 and 60 kya (Grine et al. 2009; Groucutt et al. 2015). The conventional view is that the primary
pathways of movement and the most attractive environments involved a land route via the Nile Valley
and the Sinai Peninsula, and thence northwards via the Levant to Anatolia, and eastwards to Iran and
the Indian Subcontinent. In this view, the Arabian Peninsula has typically been ignored as a predomi-
nantly arid and infertile cultural backwater, largely bypassed by the major flows of early populations.
More recently, however, a number of new sources of evidence have focussed attention on the Arabian
Peninsula as a key region for early human settlement and a gateway to onward expansion to Eurasia,
especially through the ‘southern corridor’, referring to southern Arabia and its coastal regions, and
especially in relation to the dispersal of Homo sapiens. These indications include growing evidence
for an Arabian archaeological record extending back to the early Pleistocene, similarities in stone tool
technology in East Africa and Arabia, palaeogenetic inference, evidence for periodic climatic ‘green-
ing’ of Arabian deserts during the Pleistocene, evidence that for much of the glacial-interglacial cycle
lowering of sea level reduced the southern Red Sea to a narrow and shallow sea channel dotted with
islands that could easily have been crossed with minimal equipment or seafaring expertise, and grow-
ing evidence for a greater time depth in the Pleistocene for early developments in seafaring and
exploitation of marine resources (Petraglia and Rose 2009; Lambeck et al. 2011; Bailey 2015; Bailey
et al. 2015; Erlandson and Braje 2015; Petraglia et al. 2015).

Lowering of sea level would have exposed an extensive area of shelf, reaching a maximum width
of about 100 km on either side of the southern Red Sea, with a relatively narrow and shallow sea-
channel separating the two sides (Figs. 23.1 and 23.2). Both mapping of palaeoshorelines (Lambeck
et al. 2011) and the stable isotope composition of the Red Sea as measured in deep-sea cores from the
Red Sea (Siddall et al. 2003) demonstrate that a marine connection between the Red Sea and the
Indian Ocean would have persisted throughout the lowest sea-level stand of the LGM, and most prob-
ably for earlier low stands, at least for the past 400,000 years. In other words, there would not have
been a dry-land passage from Africa to Arabia at any time over that time span. However, a narrow
channel dotted with small islands would have persisted for long periods during the glacial-interglacial
cycle, affording relatively short and easy sea-crossings of no more than a few kilometres. For earlier
periods of the Pleistocene, the topography of the southern channel is less clear because of uncertain-
ties about the impact of plate motions and tectonics, but it is worth noting that ongoing separation of
the Arabian and African plates is mostly accommodated in the Danakil depression rather than in the
area of the Red Sea.

Over the past decade a series of investigations has been devoted to exploring both the onshore and
offshore archaeological record of Southwest Saudi Arabia as a joint Saudi-British and international
project (Bailey et al. 2007a, b, 2015; Bailey 2009; Alsharekh and Bailey 2014). Here we report on a
joint archaeological and geoscientific exploration of the continental shelf around the Farasan Islands
(Fig. 23.2), which was conducted in May—June 2013 aboard HCMR’s Research Vessel AEGAEO with
the aim of exploring systematically the submerged landscapes. This project developed as an interna-
tional and interdisciplinary collaboration arising directly out of the SPLASHCOS COST Action
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Fig. 23.1 (a) (left) general relief map of the Southern Red Sea area with the location of the area of interest indicated in
the black box; (b) (right): GEBCO bathymetry of the area of interest with the location of the survey areas Farasan 1,
Farasan 2 and Transects 1 and 2

(www.splashcos.org; Bailey and Sakellariou 2012) and within the ERC-funded DISPERSE project
(Bailey et al. 2012). This work builds on three strands of earlier investigation: one concerned with the
impact of sea level change and submerged landscapes on the potential connections between Africa
and Arabia and the dispersal of early humans expanding out of Africa during the Pleistocene (Bailey
et al. 2007a, b; Lambeck et al. 2011); a second with the impact of active tectonics on the early land-
scapes of human evolution (King and Bailey 2006; Bailey and King 2011; Bailey et al. 2011); and a
third with field investigation of the mid-Holocene shell mounds on the Farasan Islands and the search
for earlier submerged shorelines and archaeological remains associated with them (Bailey et al.
2007a, b; Alsharekh and Bailey 2014).

In this chapter we concentrate on the deep-water survey of the offshore landscape. The main objec-
tives of the cruise were to reconstruct the broad outlines of the now-submerged landscape on the shelf,
to understand the underlying Quaternary geology and the role of active tectonics and sea-level change
in shaping the changing topography, and to identify specific locations that might have preserved
archaeological evidence of past human activity.

23.2 Materials and Methods

The marine survey comprised a wide variety of geological-geophysical techniques: (1) multi-beam
bathymetry by using two hull-mounted systems (20 kHz and 180 kHz); (2) high-resolution sub-
bottom profiling with a 3.5 kHz pinger; (3) deep-towed, 110/410 kHz, digital side scan sonar imaging;
(4) deep penetrating airgun 10ci seismic profiles; (5) gravity coring, with cores 3—-5 m long; (6) box
coring, 40x40x 60 cm; and (7) ROV dives to visually inspect sites selected from the bathymetric,
acoustic and profiling data.

Two areas (FARASAN 1 and FARASAN 2) and two seismic transects (TRANSECT 1 and
TRANSECT 2) were systematically surveyed (Figs. 23.3 and 23.4). The data set comprised about
500 km? of seabed morphology mapped with the multi-beam systems, 170 nautical miles (105 km) of
airgun seismic profiles, 250 nautical miles (155 km) of 3.5 kHz sub-bottom profiles and 140 nautical
miles (87 km) of side-scan sonar lines. Eighteen gravity cores and two box cores were recovered and
five dives of the Max Rover ROV were accomplished.
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Fig. 23.2 Enhanced

satellite imagery of the Southern Red Sea
southern Red Sea. Light Arabian Palaeolithic sites
blue area indicates the SRM41 on-shore

extent of the submerged SRTM30PLUS off-shore (10m contours)
landscape exposed Y -

at — 120 m. The upper
red circle indicates the
position of the Farasan
Islands. The lower red
circle indicates the
group of islands that
emerge in the region of
the Hanish Sill at low
sea level with sea
crossings of less than

4 km. ASTER GDEM is
a product of METI and
NASA (created by Maud
Deves)

23.3 Results

23.3.1 Survey Area Farasan 1

Swath bathymetry mapping (Fig. 23.3) shows a relatively flat, 70-80 m-deep platform, which dips
slightly towards the SE and occupies the outer part of the shelf. A shallower terrace, at approximately
40 m depth occurs at the north-eastern edge of the surveyed area. A deeper terrace is preserved locally
at about 120 m depth on the steep slope off the shelf edge. Elongate or irregularly shaped flat-topped
ridges are located at a short distance off the shelf edge. They tops of the ridges are at depths of about
80-90 m, very similar to the depth of the 80 m terrace on the shelf, and are separated from the shelf
by deep and steep-sided troughs.

Airgun single-channel seismic profiles across the shelf and the ridges show that the steep, SW-facing
slope off the shelf edge and the SW- and NE-facing slopes on both sides of the shallow ridges are
controlled by normal faults running NW-SE, parallel to the rift axis of the Red Sea (Fig. 23.4). The
latter is characterized by the deposition of massive, up to 2,500 m thick evaporites (salt deposits) in
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Fig. 23.3 Swath bathymetry and location of seismic and subbottom profiles, side scan sonar track-lines, gravity cores
and ROV dives in the Farasan 1 survey area
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the Middle to Late Miocene (Bosence 1998). Shallow Pleistocene marine reef-limestone, underlain
by Miocene salt and deformed by salt diapirism, forms the bedrock of the Farasan Islands (Bantan
1999). We expect that a similar stratigraphic succession prevails underneath the continental shelf
around the Farasan Islands. Evidence for extensive salt flow towards the axis of the Red Sea has been
provided by Augustin et al. (In press). On the basis of the observed stratigraphy on the Farasan Islands
and the extensive salt flow observed on and underneath the seabed, we suggest that the flat-topped
ridges, mapped off the shelf edge, are blocks dragged away from the shelf by salt flow that may occur
in the deeper stratigraphic levels. This suggestion can explain both the steeply sloping sides of the
troughs between the ridges and the similarity in height between the ridge tops and the continental
shelf in the surrounding areas.

It is reasonable to assume that the ridges were exposed above sea-level during the last low sea-level
stand during Marine Isotope Stage (MIS) 2 and probably during older, Pleistocene low sea-level peri-
ods, forming thus a series of flat islands, the ‘prehistoric Farasan Archipelago’, separated from the
LGM-coastline by deep troughs. Normal faults dipping in a SW direction also crosscut the shelf and
are responsible for the slight morphological anomalies, mainly depressions and incised valleys.

Holocene sediment deposition on the outer shelf is very limited and restricted to small depressions
and valleys (Fig. 23.5). The sedimentological description of gravity cores indicates lacustrine-type
sedimentation below the thin Holocene marine drape in the isolated depressions on the 80 m-deep
terrace. The seismic stratigraphy of the seabed sub-surface displays horizontal sedimentary sequences
in these depressions deposited presumably during the Pleistocene in relatively shallow waters, as
shown by Bantan (1999) for the exposed sedimentary formations on the Farasan Islands.

23.3.2 Survey Area Farasan 2

This area comprises a 120 m-deep valley, bounded by NW-SE trending normal faults (Fig. 23.6). The
valley is incised into the 70—75 m prominent terrace, which forms a prominent feature of the inner
shelf and becomes narrower towards the north-west. A narrow gorge on the sea floor at the north-
western tip of the valley connects it with a >200 m-deep, depression. The latter is presumably the
result of the solution of a Miocene salt diapir and hosts a >250 m-thick sedimentary sequence of
Quaternary age, possibly extending back into the Pliocene.

A terrace at about 112 m depth can be mapped along the flanks of the valley and is covered by
seismically transparent Holocene deposits (Figs. 23.6 and 23.7). This terrace is interpreted as an indi-
cator of the water-level in the valley during the last low sea-level stage. Gravity coring penetrated the

sw NE™
Shelf Palaeo-Valey
B Palaeo-Lake or Lake

Holocene Reef

: “‘\ / l 'Y ’jﬁt‘!@‘éf% “i'ioloiene ;

—
]
]

(Spunoasiu) suwp-|anen AEm-om]

150

Fig. 23.5 Subbottom profile (3.5 kHz) across the shelf of Farasan 1 survey area. Note the seismically transparent sedi-
mentary infill of the shallow depressions which is interpreted as marine Holocene deposits. The numerous small ridges
are coral reefs developed during the last sea-level rise

geoff.bailey@york.ac.uk



23 Geoarchaeological Exploration in the Red Sea 367

5 FARASAN 2 g
i Deep 3
_ 1 depression ——— 3.5kHz subbottom profiles 3
o b
7 ------- Airgun 10ci seismic profiles !
' Side scan sonar tracks '
- @ Gravity Core -
E © ROV Max Rover Dive 3
=S é
£ ]
1 Research Vessel: AEGAEO %// 3
1 Swath System: Sb2120 (20 kHz) ;
q Bathymetry Datum: Mean Sea Level 3
in 1 Projection: UTM 37N :
£9 Ellipsoid: WGS-84 3
— 1 Grid Interval: 50 m -
4 Contour Interval: 10 m 2
E Depth (m) -
E _— 3
] -155 3
E — s B
,8- OA§:§km _
£ 5
= A T . i R R i L TP

41°50° 41°55’ 42°00° 42°05 42°10°

Fig. 23.6 Swath bathymetry and location of seismic and subbottom profiles, side scan sonar track-lines, gravity cores
and ROV dives in the Farasan 2 survey area

Holocene fine-grained, marine sediments, and recovered gypsum fragments presumably of Miocene
age from the substrate at about 2-2.5 m below the seafloor.

Preliminary laboratory analyses on sediment cores from the deep depression reveal lacustrine-type
sedimentation below the 1-2 m-thick Holocene marine silt deposits. Thus, both the 120 m deep valley
and the >200 m deep depression in Farasan 2 area may have been lakes during the Last Glacial
Maximum. One more core recovered from a small, 102 m deep depression located on the northern
slope of the valley revealed evidence of lacustrine sedimentation (Fig. 23.8). Holocene marine silty
sand prevails in the upper part of the core. Gradual coarsening of the grain size between 80 and
147 cm below the seafloor indicates a shallow marine to coastal environment. A sharp erosional con-
tact at 147 cm separates the upper part of the core from the lower part, which is characterized by
grayish to bluish-whitish colours. The sedimentological characteristics along with the increase in
magnetic susceptibility below 147 cm indicate a significant change of the depositional environment
from marine above to lacustrine below. Geochemical, micropalacontological and geochronological
analyses on the recovered marine and presumably lacustrine sediments of core FA13 and other cores
are in progress, with the aim of shedding light on the environmental conditions (freshwater, saline or
otherwise) prevailing in these lakes during the periods of lowered sea level.
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Fig. 23.7 Subbottom profile (3.5 kHz) across the shallow, elongate basin in Farasan 2 survey area. Note the seismically
transparent, sedimentary infill of the basin which is interpreted as marine Holocene deposits. The 112 m deep terrace
on the flanks is shown on the profile

23.3.3 Combined Results

The observations and preliminary results presented above can be summarised as follows:

(a) The numerous Plio-Pleistocene depressions of varying depth formed on the shelf around the
Farasan Islands are due to the solution of Miocene evaporites and represent isolated water-bodies
or lakes during the last low sea-level stand and possibly during older Pleistocene sea-level low
stands (Fig. 23.9)

(b) The flat-topped ridges mapped off the shelf edge in the Farasan 1 survey area were disconnected
from the exposed shelf, forming an island archipelago at a short distance from the
LGM-shoreline

(c) The flat shelf observed in both survey areas was exposed during the Last Glacial Maximum and
incised by river valleys, while shallow depressions were transformed into basins filled perma-
nently or ephemerally with water, possibly as freshwater lakes

(d) This type of landscape might have served both as an attractor of human settlement and as a favour-
able location for the preservation of archaeological evidence

23.4 Discussion

The work reported above is still at an early stage, but there are several important outcomes that bring
into focus three issues of wider relevance to the investigation of hominin dispersal and expansion. In
the first place, it is clear that the landscape exposed at low sea-level stands would have afforded many
of the characteristics that are known to be attractive to early human populations, in particular a com-
plex topography comprising fault-bounded basins and topographic bottlenecks such as narrow con-
necting valleys that could have trapped freshwater and offered both extensive grazing territory for
large mammals and also topographic opportunities for capturing them (King and Bailey 2006; Winder
et al. 2013, 2015).

The availability of freshwater in this landscape is a key variable, and our results indicate the pos-
sibility, though not yet definitive evidence, that many of the basins would have contained, at least
periodically, supplies of fresh water. It is well known to fishermen in this region, as elsewhere, that
there are springs of fresh water emerging below modern sea level (see also Radi¢ Rossi and Cukrov
Chap. 17), and it has long been hypothesised that when sea level dropped, these springs would have
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Fig. 23.9 Palaeogeographic reconstruction of the Farasan continental shelf during the Last Glacial Maximum (LGM)

flowed more strongly, providing the possibility of a well-watered and relatively fertile landscape
(Faure et al. 2002). The sediment cores that we have recovered from the Farasan survey provide the
first opportunity to directly test this hypothesis, and sedimentological and foraminiferal analyses and
dating of the sediments by optically stimulated luminescence (OSL) and radiocarbon are currently
underway to pursue this.

Moreover, it is clear that these possibilities would have been available during periods of the glacial-
interglacial cycle when the mainland of the Arabian Peninsula would have been exposed to conditions
of maximum aridity and pressure on the survival of human populations in the region (Bailey 2015;
Bailey et al. 2015, Breeze et al. 2016), providing a core area or refugium where populations displaced
by the expansion of arid conditions in the interior of the Peninsula could have persisted.

We are still far from finding archaeological evidence of human habitation on the now-submerged
landscape, and this brings into focus a second issue, which is the need to better understand the condi-
tions under which archaeological material is likely to survive in underwater contexts, and where to
look for it. To facilitate that understanding, our underwater investigations are being carried out in
conjunction with archaeological survey on the adjacent mainland. This includes survey for Palaeolithic
stone tools in the SW region of Saudi Arabia, demonstrating a time depth of human occupation
extending back into the Middle Pleistocene if not earlier, and investigation of mid-Holocene coastal
shell mounds, particularly on the Farasan Islands. Both types of investigations are directed towards
researching archaeological sites in their wider geoarchaeological and landscape context, and to under-
standing the conditions under which material traces of human activity are variously accumulated,
concentrated, preserved, eroded away, buried by subsequent sedimentation or exposed to discovery.
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These investigations in their turn provide clues as to where archaeological materials may have been
preserved or exposed on the submerged shelf and the likelihood that they will have survived destruc-
tion or burial by inundation during sea-level rise.

The combination of research under water and on dry land is an important feature of the wider
research strategy with which the above underwater survey is associated. One reason for this is that the
present-day coastline is an arbitrary boundary that cuts across what would have been a seamless ter-
ritory extending from the mountain watershed of the western Arabian escarpment down to the con-
temporaneous shoreline as it existed at periods of low sea level, and this whole territory needs to be
investigated as a single entity. Proceeding as if the landscape now offshore of the modern coastline did
not exist must necessarily result in a highly biased and inaccurate evaluation of the archaeological
record and the dynamics of human settlement and range expansion or contraction during the climatic
fluctuations of the Quaternary.

Another reason is that the results from one sector can usefully inform on the research design and
interpretation of results in the other, and on aspects of methodology that apply to both sectors.
Understanding the factors that determine the location and visibility of archaeological sites on land
clearly can provide clues as to where to search under water, and this is a well-practised strategy that
has proved successful in other contexts (Faught 2004; Evans et al. 2014). However, this is not simply
a one way relationship. Our underwater investigations are also influencing the way we think about
research on land. In particular they focus on the all-important issue of ‘landscape taphonomy’ —
namely the variables that determine the survival, preservation and visibility of archaeological material
and the extent to which such variability confounds the interpretation of geographical patterning in the
distribution of archaeological sites. This taphonomic factor is thrown into sharp relief when dealing
with submerged landscapes because of the potentially destructive or obscuring influence of sea-level
rise. But it is no less potent on dry land, where processes of erosion and sedimentation, and agricul-
tural and industrial developments, may have equally powerful distorting effects on the visibility and
recovery of archaeological remains. These are issues that are still at a very early stage of development
and point to a new and emerging field of taphonomic investigation in need of future development.

Finally our results highlight the issue of the early development of simple methods for crossing sea
barriers and the conditions under which this may have been favoured. We cannot be sure whether the
narrow channel that existed at the southern end of the Red Sea during periods of low sea level would
have been crossed. But we know from the evidence of early human expansion into Australia and New
Guinea that sea crossings involving some form of water craft were being conducted on a regular basis
at least 50,000 years ago and to Flores Island at 0.8 million years (Hiscock 2008; Ward and Veth
Chap. 24). There is no reason to deny that possibility in other parts of the world. Moreover, it is likely
that the earliest sea crossings would have been facilitated in archipelago environments with short
travel distances, relatively sheltered conditions, land always in sight, proximity to a familiar main-
land, and the prospect of attractive resources on the other side of the sea crossing. The presence of
mid-channel islands at the southern end of the Red Sea during low sea level periods (Fig. 23.2) and
the presence of islands offshore of the Farasan shelf at periods of lowest sea level (Figs. 23.3 and 23.8)
are both examples of the conditions that may have encouraged early experiments in sea travel.

23.5 Conclusion

This is one of the first attempts to apply a suite of underwater techniques to the purposeful and sys-
tematic geoarchaeological exploration of a deeply submerged landscape (for comparable examples,
see Dixon and Monteleone 2014; Pearson et al. 2014; Flemming Chap. 18; Gaffney et al. Chap. 20).
It is clear that a landscape with interpretable features of geological structure, geomorphology, topog-
raphy, and potential for human settlement lies now submerged on the extensive shelf region
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surrounding the Farasan Islands. This forms an important first step in archaeological survey and a
promising basis for future investigations, but we emphasise that we are still at a very early stage in
developing this research agenda, and that underwater archaeological material has yet to be discovered.
Nevertheless, the research has clarified ways in which improvements in approach and the deployment
of additional technologies can be applied in future work, and sharpened our focus on the issues that
need to be addressed when attempting to incorporate submerged landscapes into the interpretation of
human dispersal and range expansion during periods of low sea level.
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