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1. The DISPERSE Project in Southwestern Saudi Arabia

Landscapes evolve dynamically due to an interplay of processes occurring over different time
scales. Tectonic deformation, volcemi, sea level changes, by acting on the topography, the
lithology and on the patterns of erosideposition 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 sucd&ssley and King 2011; King and Bailey
2006) The DISPERSE project, an ERGnded collaboration between the Universof York

and the Institut de Physique du Globe, Paris, aims to develop systematic methods for
reconstructing landscapes associated with active tectonics, volcanism and sea levehichange
variety of scalesn order to studytheir potential impact on p@rns of human evolution and
dispersal. These approachasise 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 itigedimd mode

of the earliest dispersals of modern human and earlier populations from Africa into Eurasia.
Traditional emphasis on the Nileevant dispersal route has been challenged by growing
evidence supporting a Southern Route, through the Bab al M&tdaits (e.g. Beyin 2006;
Petraglia and Alsharekh 2003). Yet, despite recent key developments in our knowledge of
hominin occupation in Arabia (e.g. Armitage al. 2011; Roseet al. 2011), the Palaeolithic
archaeology of the peninsula remains patchys Eituation 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 (2aah4980, 1981).

This region is particularlkey in dispersal debates given its proximity to the Bab al Mandab
Straits and a nowubmerged landscape in the southern Red Sea potentially utilised by
populations to move between Africa and Arabia.

Identification of possible routes and conditions of hdmdispersals from Africa throughout the

last 2mya has focussed on reconstructing bezade climatic and vegetation zones. Dispersals
into, and across, Arabia were probably controlled by global climatic and sea level fluctuations,
with low sea stands lawing dispersals across water bodies (Rose 2004; Batleal. 2007;
Lambecket al. 2011), and periods of humidity allowing expansion of occupation ranges into
presentday deserts (Petraglet al. 2011). Yet within broagcale reconstructions, understanp

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 38 been associated with
several episodes of tectonic deformation and magmatism. Along with palaeoenvironmental
changes, these processes have shaped the present landscape over the last 2rsgale time
relevant to human evolution. The region is hendeyw one to study the influence of tectonic,
magmatic and eustatic processes on landscapes and the potential of the latter in creating
attractive conditions for hominins settlement and dispersal.
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2. Reconnaissance Fieldwork, Mayjune 2012

2.1 Aims andObjectives

The fieldwork took place between 22nd May and' 16ne, and its principal aim was to assess
the potential of the study region for examining the interrelationship between hominin settlement
and dynamic landscape evolution with specific referéndectonic and volcanic processes.

Objectives:

Objective OneTo characterise the broad scidadscape 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, iad to relate this to possible underlying tectonic and volcanic processes.
Objective TwoTo record the archaeology observed during the course of this reconnaissance and
to assess the potential of landscape zones for archaeological preservation and future
investigation.

Objective ThreeTo locate stratified sedimentary sequences with or without archaeology within
them, for palaeoenvironmental reconstruction.

Objective Four: To install scientific equipment on the Farasan Islands for monitoring burial
temperatres 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 charactengatk to be
carried out from 2012014.

2.2 Methods

The multidisciplinary 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 these 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 taiauselt.

Archaeological survey, in contrast, operates between the-laedscape scale and that of the
individual site. Areas for investigation were targeted for their archaeological potential based on
factors such as favourable sedimentary conditionthe preservation ah situarchaeology, 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 attractived 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 lostdeyelopment

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 kig 1.
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Figure 1. Map showing the itinerary followed by the DISPERSE team during theJuvay2012
reconnai ssance field trip and ke yesdescribecdfartheaind t o w
Appendix 1Map prepared by Maud Des.

2.3 Summary Results and Discussion

Objective 1 Landscape Zone Characterisation

On the basis of geomorphological, geological and tectonic observations, one can distinguish
between three largecale landscape units: the coastal area that extehdsdn the Red Sea
coast and the escarpment, the escarpment itself and the Arabian platform (Figure 2).
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Coastal Area

The overall mor phol ogy of the coast al opl ai
rising from sea level to the foot of tlescarpmentThe landscape of éhcoastal 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 visilte 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.

] Quaternary basalts
1 Miocene magmatism

DATA: ASTER GDEM v2
ASTER GDEM is a product of METI and NASA

Figure 2. Map showing broadcale landscape zones characterised by DISPERSE during thduviay
2012 fieldworkMap prepared by Maud Dés.



The O6Lower 06Coastal Area

In the areaextending east and northeast of the town of Jizan therewarmajor topagraphical

features in the first Z2B0km inland from the coastline, apart from the salt dofm&zan hat

rises to about 40m (Figurg.3everal depressions that might be associated with karst processes
wereobserved along the coastigure4, see WP22) . Thi s OLower Coast al /
Quaternary fluvial, aeolian and marine deposits. Several wadis have incised through these
deposits creating wide and shallow river beds that are today healtlyated (Figure 5.

Outside of these wadi bedhe Lower Coastal Area is dominated by vast areas of sand dunes
andsparse shrub vegetation (Figure 6

(HrER © 20V QNES / Astfm
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Figure 3. False colour image of the Lower Coastal Area. Yellow numbers refer to Waypoints. The dark
purplearea running from NW to SE with a concentration of Waypoint numbers is the main section of the
MagmaticBelt. The light yellow area to the south is a large area of sand dunes. Wadis dissecting the
Lower Coastal Area are identifiable as blgeeen strips.The scale in the bottom left is 13.1km. Data
from LandSatETM and ASTER GDEMv2. ASTER GDEM is a producMBfTl and NASA Image
preparedby Maud Dews.

The O0Magmatic Beltd and the oO6Upper Coastal Ar
About 30 to 40km from the coastline, the wider coastal plain is crosscut by a marked
topographial and geological barrier that results from episodes of magmatism and of tectonic
def ormati on, defined here as the O6Magmatic Be
during the Miocene. It was followed by the eruption of basalts during thee@aay which built

isolated volcanic edifies north east of Sabya and htwgaKeyr Ayash and more widespread
volcanic fields near Abu ArisfFigure 3. The Magmatic Belt is aligned roughly parallel to that

of the Red Sea Rift. This specific spatial dizition, as well as the timing of these events,
strongly suggests that this magmatism has occurred in relation with the opening of the Red Sea.
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Xenoliths were observed in some of the Quaternary lavas, which suggest an interaction of the
magmas with the nmale (Figure 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 eiocgsitin

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 &mifrd 9 WP

157). The magmatic and deformation history in thiea has been so far poorly 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
magmatism has occurred in two stagand eventually how this deformation and the magmatic
events have changed the landscape seen by humans in the last million years.

N \ Figure 5. Cultivated river bed in the Lower

e “ ' Coastal AreaPhotoby Maud Dews.

Figure 4. Annotated Google Earth image
showing depressions about one kilometre wide
representing potential sinkholes locaed several
kilometres itand from the modern coastline.
The scale in the bottom left is 800m.

Figure 6 View of sand dunes in the Lower
Coastal AreaPhotoby Maud Dees.

This deforming Omagmatic beltdé plays a disti
coastal area. The morphologf/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. Deformation has created numerous elongated sedimentary basins
in the middle of a quite complex topograp{iigures 10 and 11), with isolated volcanic cones
immediately to the west ohé main magmatic belt (Figure )12n the area of Abu Arisin the

Upper Coastal Area (Figurelldhe Quaternary lavas have coee the underlying topography.

Enclosed sedimentary basins are found at the edges of the lava flows, or where rivers have
incised (Figure 14i 16).

Generally speaking, the Magmatic Belt is an area of topographic complexity located between
two vast sednentary 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 magmatic belt is also a boundary for stream cattctwitte the



preserdday topography utilised in the building of the modern 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 attrcawemal 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 dpalaeoenvironmental archiviessitu.

Figure 7.False colour image of th&lagmatic Belt Yellow numbers ref to WaypointsThe isolated
patches of orangt the left of the image are volcanod$ie scale in the bottom left3stkm. Data from
LandSatETM and ASTER GDEMv2. ASTER GDEM is a produMiBT| and NASAlImagepreparedby
Maud Dees.

The Upper and Lower Coastal Areas, as well as the numerous enclosed sedimentary basins
within the Magmatic Belt itself, exhibit differences in lithology and soils. It is worth noting that
different soils can have ffierent 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 fraohises. The

latter are also often associated with medsoale roughness whereas the areas with granitic soils
are usually smoother. Whether this is due to differences in lithologies or to different deformation,
and therefore sedimentation and erosionohiss has to be investigated further. Exploring the
influence of such differences on the vegetation and attractiveness to animal populations, and
therefore hominin populations, will form an important part of future landscape characterisation
in DISPERSE.



