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1. Introduction
In continuation of the long-lasting research of the University of Cologne into the cultural and
environmental history of the eastern Sahara, the “Wadi Sura Project” was started in the
beginning of 2009 as a joint archaeological mission of the University of Cologne, the Cologne
University of Applied Sciences, and the German Archaeological Institute in Cairo, financed
by the German Research Council (DFG). The main objective is the study of the so-called
“Cave of Beasts” (Wadi Sura II), a large rock art shelter in the Gilf Kebir in Egypt’s Western
Desert painted with thousands of figures (Figs. 1–3). The first primary objective of the project
is the systematic documentation of the shelter and its rock paintings including their
preservation status. The second focus of the project is the landscape archaeology of the Wadi
Sura micro-region, which aims at integrating the rock shelter and its imagery into the
archaeological context displayed in the distribution, dating, and function of prehistoric sites in
the Wadi Sura area.
The first field campaign that took place in April 2009 was used to develop an attribute
catalogue to record the depictions of the shelter, to carry out a drilling series in the sediments
of the shelter, and to record prehistoric sites in the surrounding of the “Cave of Beasts” as a
first part of the survey programme (Kuper et al. 2009).
The second field season took place from October 16 until November 23, 2009. The
working programme of this campaign fell into the following elements:
• 3D laser scanning a digital photogrammetry of the Wadi Sura II shelter (section 2)
• Computer-aided rock art recording at Wadi Sura II (section 3)
• Geological setting and investigations into rock composition, physical properties, and state of
conservation at Wadi Sura II (section 4)
• Non-destructive pigment analysis of paints in the rock art (section 5)
• Archaeological excavation at Wadi Sura 09/1-2 (section 6)
• Archaeological survey in the Wadi Sura region (section 7)
• Gilf Kebir National Park management plan: Compilation of archaeological sites (section 8)
• Botanical studies and palaeoenvironmental relevance (section 9)
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Fig. 1 Satellite map of the Gilf Kebir/Jebel Ouenat region showing the postion of the Wadi
Sura area.
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2. 3D laser scanning and digital photogrammetry of the Wadi Sura II shelter
Due to the complex structure of the shelter’s ‘architecture’ and surface (Figs. 2; 3) a
combination of laser scanning and digital photogrammetry has been used to collect all
geometric information. Therefore the 3D laser scanner Z+F IMAGER® 5006i of
Zoller+Fröhlich GmbH has been used (Fig. 4). On each of the 16 viewpoints a full 360° scan
has been measured (the shelter’s interior is shot from 9 viewpoints, cf. Fig. 5). During this
procedure the complete surface was measured contactless by a laser beam in less than 3.5
min. This leads to a point cloud consisting of 50 Mio. individual points (point spacing in
range of 10 m = 6 mm). All data were transformed automatically into the northing coordinate
system of the site using identical points (Z+F AutoTargets).
Thereby three-dimensional coordinates can be listed for every single measured “pixel”
instantly. Beside the data acquisition by using the laser scanner a digital photogrammetric
documentation of the shelter’s surface has been done using a digital camera NIKON D80 with
a 30 mm NIKKOR objective. In combination with a panohead 128 over the horizon shared
single images can be generated into one high resolution panoramic picture (cf. Fig. 3). This
image can be overlaid with the geometric information of the laser scanner (Fig. 6).

Fig. 2 Rock art shelter Wadi Sura II (“Cave of Beasts”) above the 20 m high sand slope (centre).

Fig. 3 Panoramic view of the shelter at Wadi Sura II generated from the photographic recording in 2009.
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Fig. 4 The surveyor engineer prepares the 3D laser
scanner for a 360° scan at one of the viewpoints in the
shelter of Wadi Sura II (3D laser scanner Z+F
IMAGER® 5006i).

Fig. 5 (1) 3D view of the Wadi Sura II shelter shown in intensity values; (2) ground plan projection of
the shelter generated directly from point clouds; (3) mapping of ground plan in line-drawing (numbers 1–
9 mark view points of the laser scanner).
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From this data several research needs of the archaeologists and conservation scientists can be
satisfied, many of which could not be realised by means of conventional methods:
• 2D floor and elevation plans (Fig. 5,3)
• Use of geometric information to equalize images and create photo plans as base for the
mapping (Fig. 5,2)
• Vertical sections through shelter and ground surface
• Creation of 3D terrain models (Fig. 5,1)
• Measuring of figures and decay phenomena
• Texturized surface model of the shelter (Fig. 7)
• 3D information as basis for a grid system to record the rock art figures (Fig. 8).
• Individual rock art figures can be recorded and stored as part of the database with 3D
coordinates combined with the figures’ ID numbers

Fig. 6 Sphere shaped projection of a 360° scan in 2D, shown in intensity values (top); sphere shaped
projection of a 360° scan in 2D, shown with overlaid colour values (bottom).
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Fig. 7 Section of texturized 3D-model, created by GeoMagic® software.

Fig. 8 Section of ortho map, created by Z+F LaserControl software.
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Fig. 9 Straightened
section
of the
W AD I SUR
A 200
9- 2central
part of the Wadi Sura II shelter showing
the provisonal grid system in units of
40 x 60 cm (in red) as well as the area
selected for the test recording (in black).
In this area (c. 5 m2), 533 individual
figures were identified and recorded.
Segment B4 (in white) in Fig. 10.

B4

Fig. 10 Segment B4 with IDs of figures recorded by means of the software application program
“CaveOne”. The circle indicates the position of ID no. 103, a squatting woman (cf. Fig. 11).

9

W AD I SUR A 200 9- 2

3. Computer-aided rock art recording at Wadi Sura II
The detailed recording of the exceedingly rich rock art at Wadi Sura II, encompassing
thousands of representations – mostly painted, but also engraved or pecked – of humans,
animals, etc. as well as hundreds of hand stencils, requires special means. All in all, about
5,000 individual figures are visible within an area of c. 18 m in width and up to c. 6 m in hight
(cf. Fig. 3), and the projected excavation of the shelter’s sand fill most probably will reveal
many more. In view of the enormous amount of data to be dealt with when recording each
single drawing according to its main characteristics (such as colour, size and style,
orientation, shown posture and action, superpositions, body decoration, etc.), and in order to
facilitate a subsequent search for individual motifs, characteristics or decorational patterns, a
database driven computer system, developed by Reinhold Goss, has been introduced and used
on site: “CaveOne”. This system, although developed specifically for the documentation of
the Wadi Sura II rock art, is applicable for the recording, postprocessing and scientific
evaluation of other archaeological findings. Based on FileMaker Pro Advanced 10, it allows
to record a huge amount of objects and selected object data in short time, even under difficult
lighting conditions. Every given attribute of an object can be commented upon and be
connected with value-lists that can be adapted or broadened at any time (Fig. 11). The
notation of superpositions and possible interactions with other objects or figures, as well as
the allocation to individual grid systems and photographs are essential functions (Figs. 9; 10).
The possibility of a concurrent working on one database is given by the network ability (PC,
Mac) – this both in fieldwork as well as in the following processing and evaluation of the
data. Another option of the application is an open or restricted access via the internet.
Based on the catalogue of attributes that was established during the first field season,
533 individual rock art figures have been entered into this newly developed relational
database. These figures belong to an area of c. 5 m2 in the central part of the rock face, which
was already selected for a provisional test recording in spring 2009. Using a grid system of
units 40 cm high and 60 cm wide turned out to be appropriate in regard to a manageable
number of figures within a segment (Fig. 9). Compared to 489 figures identified and
numbered within this area in spring 2009, 44 additional figures (or traces thereof) could be
identified and recorded during this season. This illustrates the necessity to recheck the
recording of each segment on site, especially when this has been done abroad by using digital
photographs only (and most of the future recording will be achieved that way). But even on
site, some faint traces of colour, especially white, can only be detected and adequately
interpreted under favourable lighting conditions, depending on the time of day, and whether
these traces are the remains of a faded figure or just smudges of paint, or even part of the
natural coloration of the rock face, is sometimes not easy to determine. For example, close
examination of what appeared, at first glance, as rather amorphous whitish patches revealed a
number of isolated representations of single bows, in which some arrows had been placed.
These bows and arrows, not connected to any specific human figures, are obviously to be
interpreted as laid aside in what might be a festival scene, attended by both men and women
(Fig. 10). The visual enhancement of faded colours by modern image processing (applying,
e.g., the DStretch/ImageJ program, cf. Fouilleux 2007) may contribute to a better assessment
of such traces.
In addition to the process of feeding data and observations into the computer, pictures
of selected motifs and details have been taken in order to exemplify, e.g., the different styles
of human representation and the spectrum of body decoration depicted. Moreover, the various
wild animal species shown in the rock art, including hybrid creatures (the so-called
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“monsters” or “headless beasts”), have been documented that way, as was the variety of
stencils, used colours, natural and intentional damages, etc. This collection of samples will
help to establish more standardized – but still expandable – value-lists to be used for the
further proceedings, when a straightened digital photo recording in high resolution of the
whole rock face as well as an overall grid system are finally processed.

Fig. 11 Screenshot of CaveOne’s recording file for ID no. 103 and some pop-up windows
implemented in the system to facilitate a fast recording.
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4. Geological setting and investigations into rock composition, physical properties, and state of
conservation at Wadi Sura II

The cave consists of sandstone of Silurian age (Um Ras Formation (?); Klitzsch et al. 1987:
sheet NF 35 NW, Gilf Kebir Plateau), which is only little consolidated by diagenetic
processes. The region is characterized by an orthogonal joint pattern with generally NW-SE
and NE-SW, and also NS-EW running faults and joints. They might have influenced the cave
formation and some of them are causing deformation and deterioration. The cave is affected
by several cracks, three big joints are crossing the central part of the shelter (cf. Fig. 3), the
joint planes have an inclination between 40° and 60° towards East and they are running ± NS.
Part of the deterioration in the cave is closely connected to these joints. Additionally the
generated surface is disturbed by folds. The surrounding mountains which are formed like a
big trough show mega scaling and alveolisation or honey comb weathering to a big extend;
alveolisation might result from soluble salt movement in the bedrock. The orientation of the
back wall of the cave varies between 80° (west side) and 180° (east side) with an inclination
towards north under an angle of 40° to 60°.
Non destructive tests have been carried out to describe the composition of the stone
and its physical behavior. Stone samples from the surrounding area have been collected to
investigate the mineralogy by microscopic analysis. The components of the painting bearing
rock are mainly whitish coarse grained Quartz, poorly compacted with only little binder.
Therefore the sandstone is sanding on exposed surfaces. The surface of the shelter is formed
by a very thin brownish skin or crust, easily distinguishable under the magnification glass; it
can be assumed that iron is enriched in the surface zone of the cave. This crust displays the
solid layer under the painted rock art.
The sandstone is very porous, tests with the ‘Karsten tube’ show rapid water
absorption: on the crust the absorption is up to 1.25 ml in 1 minute, on surfaces without the
brownish crust the absorption is up to 5 ml in 20 seconds, which is an enormous amount. This
gives a clear hint for the amount of consolidation agent which has to be allocated for the
consolidation of the sanding stone.
Recording and cataloguing relevant weathering forms and damage symptoms of the paintings
and the underlying rock surfaces and stones to which paints were applied are primary field
tasks of the Wadi Sura project. The major aims of this study can be summarized as follows:
(1) Evaluation of the need and feasibility of possible conservation measures;
(2) Tracing of recent and changing palaeo-enviromental conditions and their chronostratigraphical relevance regarding the development of the paintings.
A great variety of weathering forms can be observed in the cave; all of them compromise the
precious paintings. Main deterioration phenomenon are natural crust development, reduction,
detachment and break open of the brownish crust, sanding, crack and joint development (see
above), contour scaling, flaking, breakage, discoloration and biological contamination like
wasp nests.
A catalogue of the different weathering forms has been defined and they are compiled
in a legend for the mapping and evaluation of weathering forms and the studies concerning
the cause and dynamics of weathering.
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Fig. 12 Mapping of weathering/damage symptoms at Wadi Sura II: Panoramic view of the shelter
showing natural crusts and crust reduction. Horizontal bands of crust reduction probably result from
sand abrasion due to the prevailing west-east wind regime in the shelter.

4.1. Natural crust development
Natural crusts due to chalk iron deposition in the surface near layers of the bedrock and
probably salt efflorescence are one of the major natural damage symptoms at Wadi Sura II
(Fig. 12). Crusts cover almost all parts of the rock surface of the shelter with varying intensity
depending on the changing inclination of the surface. Crusts appear in stratigraphical
positions that both underlie and overlap the prehistoric paintings indicating crust development
during the prehistoric period. As an indicator of higher water flow and water movement in the
rock compared to present day conditions, the crusts point to increased humid conditions
during their development, and as such support the aforementioned chrono-stratigraphical
interpretation of a development that primarily took place during the Holocene humid period.
4.2. Crust reduction, detachment and break open of the brownish crust
Large-scale crust reduction can be observed in a c. 10 m long bright-toned horizontal band
c. 1–2 m above the current ground level of the Wadi Sura II shelter (Fig. 12). Both, crusts as
well as paintings, have been reduced within this area probably due to sand abrasion. The clear
cut zoning of this abrasion phenomenon probably indicate the prevailing local wind regime
within the shelter blowing predominantly from west to east along the back wall of the shelter.
Very often the crust detaches or breaks open in a close relation to the cracks, joints and folds
and the bedrock underneath is sanding to a great extend. Further investigations concerning
these phenomena have to be carried out in the future.
4.3. Wasp nests
A special type of natural damage symptoms are wasp nests or single combs hanging from the
rock wall or overhang (Figs. 13; 14). At some places, they can overlap paintings (such as the
“beast” in Fig. 14), but there are also remains of a wasp nest which are covered by the spray
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of a hand stencil (Fig. 13). Because wasps largely do not occur in present-day hyper-arid
conditions in the Western Desert, wasp-building probably took place under more favourable
climatic conditions, possibly during or shortly after the prehistoric occupation of the area.
4.4. Pecking marks and surface grinding
Aside from natural phenomena, there is a large number of human-made damage symptoms
recorded at Wadi Sura II, most of which can be seen as intentionally made. The most
spectacular symptoms are pecking marks ‘vandalising’ specific figures in the corpus of the
rock painting, or parts of figures, such as arms, legs, the head or body (Fig. 14). Without
doubt these peckings have not been carried out during most recent times, but display
obliterating and ritual activity during prehistoric and/or historic times.
Another phenomenon is the clearing of the surface and/or older paintings by grinding
the rock surface. Often other paintings have been applied where older figures were erased
indicating a kind of intentional surface preparation.
There are a number of preliminary conclusions that can be drawn in the following from the
damage symptoms recorded:

Fig. 13 Remains of wasp nest on the
rock surface of Wadi Sura II. The nest is
superimposed by the red spray of a hand
stencil indicating an age prior to the
prehistoric depiction.

Fig. 14 A “beast” painted in red with
yellow body decoration has been
‘vandalised’: three vertical strokes,
pecked or incised, obliterate the beast.
Note that a wasp nest overlaps both, the
beast and the pecking marks, pointing to
a rather high age of the vandalism.
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(1) The “Cave of Swimmers” (Wadi Sura I) shows severe disintegration and sanding of the
rock with a total loss of great parts of the rock surface and its paintings due to the
stratification, cross bedding and humble diagenetic compaction of the sandstone. In
contrast, Wadi Sura II does not show such damage symptoms due to a gradually better
compaction of the sandstone at this shelter. This also illustrates that conservation
measures at Wadi Sura II are not as essential as at Wadi Sura I. Nevertheless some of the
damage processes are active and need to be treated as soon as possible; the locations can
be defined easily. Further studies on the conservation materials and methods have to be
carried out in advance of any conservation intervention.
(2) Many of the damage symptoms recorded at Wadi Sura II date back to prehistoric or
historic times, thus predating the ‘tourist invasion’ of the site that took place after the
modern discovery in 2003. However, on the long run it is to be excepted that the site will
suffer from the rapidly growing number of visitors, in particular as a result of trampling
and destabilisation of the sand slope and the rock fall in front of the shelter, as well as due
to possible (non-intentional) damage of the paintings (cf. Kuper 2009).

5. Non-destructive pigment analysis of paints in the rock art
The use of infrared spectrometry as a contactless method of pigment analysis is well known
within the field of conservation sciences. Its application to the study of painted rock art is
particularly useful as a non-destructive method where the paint layers do not allow pigment
sampling because of reasons in conservation ethics (Fig. 14).
The first results of analysing colour pigments at Wadi Sura II suggest that the
prehistoric ‘artists’ have largely used mineral pigments without organic binders. The survey in
the surroundings of the site illustrated that such pigments occur in varying colours – such as
red and yellow ochres (haematitic and limonitic earth), as well as white clay – in natural
sedimentary contexts in the immediate vicinity of Wadi Sura II and at other rock art sites in
the area. The comparative analysis of the paintings with samples taken from the natural
resources, as well as with those found in archaeological contexts on prehistoric camp sites
(Fig. 15), will allow to asses how the paints were made, and if the chemical composition and
technique of paints develop throughout the history of the rock art in the area.

Fig. 14 Team members of the Cologne
Institute for Conservation Sciences analyzing
colour spectra by means of non-contact
computer integrated infrared spectrometry.

Fig. 15 Processing colour pigments: A palette made out of
a Gilf B phase potsherd from site 09/10 (c. 6600–4400
calBC) with remains of red ochre adhering to its inner
surface.
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Fig. 16 Transversal arrow heads (made from quartz and chalcedony) excavated at Wadi Sura 09/1-2
indicate the importance of hunting during the Gilf B phase (c. 6600–4400 calBC). Scale 1:1.

6. Archaeological excavation at Wadi Sura 09/1-2
The test excavation 09/1-2 on the dune slope west of the playa basin in front of the shelter of
Wadi Sura II (cf. Kuper et al. 2009) was enlarged to 8 m2. The excavation yielded a mass of
knapping debris from microlithic production preferably made from pebbles of quartz and
chalcedony which appear in the adjacent wadi gravels. The lithic material also includes a
number of triangles and trapezes used as transversal insets in arrow shafts (Fig. 16). Hunting
activity is also attested by bone fragments provisionally identified as small gazelles which
were recovered from an ashy layer that, likewise, contained most of the lithic production.
Both transversal arrow heads and few tiny potsherds found in connection with the lithic
material indicate an age of the assemblage within the Gilf B phase (c. 6600–4400 calBC). The
assemblage of 09/1-2 is of interest, because it represents one of very few microlithic Gilf B
inventories actually known from the Wadi Sura study area, while most other lithic
assemblages feature a less-diagnostic, informal tool production from local quartzites and
quartzitic sandstones.

7. Archaeological survey in the Wadi Sura region
During the second field campaign the survey activity in the Wadi Sura micro-region has been
intensified, in particular within the unknown valley on the Gilf Kebir plateau to the north of
the Wadi Sura II shelter, to the east of Wadi Sura II, and within a small spot in the lowland
about 5 km south of Wadi Sura II (Fig. 17). With the closing of the campaign about two third
of the entire survey area envisaged for the first two years programme of the Wadi Sura Project
has been explored. This was only made possible as areas with extremely low site/artefact
density, such as the open plains in the lowland and the uppermost plain plateau surface have
received only exemplary field walking, because the immense investigation effort to be spent
on walking such areas cannot be compensated by the little results that this survey would
produce.
The survey has increased the number of survey sites recorded to a total of about 200
(c. 50 sites recorded during the first, 150 during the second field campaign), among them
about 60 which yielded potsherds. Although subject to coming verification by detailed
examination, more than 90% of the potsherds found may be affiliated to the Gilf B phase (c.
6600–4400/4300 calBC), while the later Gilf C pottery (c. 4400–3500 calBC) is extremely
rare (Fig. 18). This now confirms that Wadi Sura had a dominating Gilf B occupation, while
Gilf C is significantly more frequent in the south-eastern Gilf Kebir (cf. Schön 1996,
Linstädter 2005), as well as at Jebel Ouenat (cf. Kuper & Riemer in press).
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Fig. 17 Map of the Wadi Sura survey area showing the sites investigated during the 2009 campaigns,
as well as the area to be surveyed in 2010. The “Cave of Swimmers” (Wadi Sura I) and the “Cave of
Beasts” (Wadi Sura II [=09/2]) are marked in black.
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Fig. 18 1 Wadi Sura 09/24: potsherd of Gilf B phase decorated with packed dotted zigzag impressions
(c. 6600–4400 calBC); 2 Wadi Sura 09/15: thin-walled potsherds of Gilf C phase with incised
decoration pattern (c. 4400–3000 calBC). Scale 2:3.

Fig. 19 Stone hooks at the drip lines of rock shelters. They were intentionally cut out of the sandstone
rock probably to put up equipment, such as water skins or baskets. One of these hooks at the Wadi
Sura II shelter is superimposed by the painting of a “beast” indicating that such hooks can date back to
the prehistoric times (cf. Kuper et al. 2009: fig. 10).
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Fig. 20 Wadi Sura 09/101: Rock shelter on the plateau surface of the Gilf Kebir showing numerous
engravings of cattle that resembles representations of the ‘cattle herders style’ in the painted rock art:
cow with calf (left); bovid with what appears as a bag hanging down from the animal’s back (right).

As to the chronology of rock art, it appears now that the archaeological survey can contribute
substantially to the dating of the pastoral imagery by means of statistical examination of the
survey results. At Wadi Sura, the low number of Gilf C camp sites correlates with the low
number of representations of the ‘cattle herders style’ (cf. Zboray 2009) at the rock art sites in
the area. This highly suggests the conclusion that the herder’s rock art can largely be affiliated
to the Gilf C phase (cf. Riemer 2009).
As to the results in landscape archaeology, it is apparent that the distribution of open
air camp sites correlates positively with the existence of rock art sites, most of the latter which
were already known before the start of the project (cf. Zboray 2005; 2009). This, together
with the rather ‘public’ presentation of rock depictions at the rock art sites, refers to the
subsumption that rock art was an integral part of the daily life of the prehistoric groups. The
shelters, where rock depictions were applied, often show traces of profane use which were
hitherto not reported in the literature, such as goat dung, stone walls for goat keeping, and, in
particular, stone hooks carved out of the rock for putting up equipment (Fig. 19). The latter
also enabled to identify a number of shelters which lack any traces of rock art, but were
occupied during the prehistory for other purposes. Grinding equipment, remains of stone
flaking, as well as pottery are often additional objects to be found in close proximity of the
shelters, both with or without rock art.
Finally it should be mentioned that the second survey campaign led to the discovery of
six hitherto unknown rock art sites, two of which were found in the piedmont zone east of
Wadi Sura II, whereas the other four were discovered within the unknown valley on the Gilf
Kebir plateau (cf. Zboray 2009: WG81–82). One interesting fact is that all rock art sites on
the plateau (altogether eight sites resulting from both the first and the second campaign)
represent engraved rock art, while paintings clearly dominate the sites of the piedmont zone
and the lowland between Wadi Sura I and II. One of the recently discovered sites on the
plateau (09/101) is of special interest, because it shows a great number of superimposed
figures, among them cattle, giraffes, antelopes, and humans/hunters. The representations of
cattle include vivid depictions of cows with udder, cows with calves, herds of cows with
individual horn shapes, some of which bear coat designs painted in red colour, and a bovid

19

W AD I SUR A 200 9- 2

with a kind of bag hanging down from its back (Fig. 20). Many of the engraved cattle
representations at this site resemble those from the ‘cattle herders style’ in the painted rock art
(cf. Zboray 2009). Although a complete photo documentation and a test tracing of the
depictions on foil were conducted, the site should receive more intensified examination
during the next campaign.

8. Gilf Kebir National Park management plan: Compilation of archaeological sites
In 2007 the Gilf Kebir area was declared by the Egyptian government as a National Park
(Kuper 2007). For establishing a management plan of such a remote area an acquisition of the
available archaeological data from the literature as well as from field surveys is of great
importance. In turn, the Wadi Sura Project profits from the information, because they form an
excellent basis for comparing Wadi Sura with the adjacent regions. Until today some areas of
the Gilf Kebir are nearly unknown from an archaeological point of view. During varoius field
trips, therefore, members of the Egyptian Environmental Affairs Agency (EEAA) in
cooperation with members of the Wadi Sura Project documented the current state-of the-art in
the distribution of archaeological sites in parts of the Gilf Kebir National Park. The joint field
trips provided a good opportunity for site documentation on the Abu Ras Plateau (NW Gilf
Kebir), namely in Wadi Hamra and Wadi Abd el Malik.

9. Botanical studies and palaeoenvironmental relevance
Botanical and environmental studies during the campaign in autumn 2009 focused on:
(1) Documentation of the environmental situation, including traces of vegetation and wildlife,
along the Wadi Sura escarpment.
(2) Botanical survey of the access routes leading to the Wadi Sura region, giving particular
attention to the principal wadis of the Abu Ras Plateau, Wadi Abd el Malik and Wadi Hamra
(Fig. 21).

9.1. Wadi Sura
The botanical work in the Wadi Sura area concentrated on the documentation of plants in the
vicinity of the archaeological sites. From observations made along the Wadi Sura escarpment
during the last decade it is obvious that this area of the Gilf Kebir received probably the least
amount of rainfall compared to other parts of the mountain range. During the visits it was
possible to re-discover the only known occurrences of tree growth in the vast foreland around
the Wadi Sura caves. These vegetated sites which were first noticed when mapping the
western Gilf Kebir in the 1930s, contain several patches of Acacia ehrenbergiana. Today the
population of acacias is almost completely dead and fallen, all but two of the remaining
individuals have been cut recently, most probably by people passing by on the nearby route to
and from Libya.
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Fig. 21 Overview showing the upper reaches of Wadi Hamra opposite the rock art site which was
discovered during the Frobenius-Rhotert expedition in 1935 (Rhotert 1952: 49–52). This part of the
wadi is covered by exceptional stands of Acacia, Maerua and Balanites trees.

Fig. 22 Satellite map showing the distribution of tree growth in the NW Gilf Kebir (Abu Ras Plateau).
During the field work some 500 individual trees (green dots) have been localized which occur
particularly along the upper stretches of Wadi Hamra and Wadi Abd el Malik, while Wadi Sura is
almost void of trees.
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Whereas the plains around the southern and south-eastern Gilf Kebir are void of tree growth,
the existence of a grove of acacias in the drainage system down-slope the Wadi Sura
escarpment is significant. It gives evidence to the favourable ecological position of this area
compared to other drainage basins along the Gilf Kebir escarpment.

9.2. Wadi Hamra and Wadi Abd el Malik
The ecological survey of the main hydrological pathways draining the plateau north-east of
Wadi Sura aimed at the identification of sites providing exceptional conditions for plant
growth and wildlife. These ecological niches which are often noticeable by some vigorous
acacia trees, are important browsing areas for the wildlife and as such attractive hunting sites,
not only today but presumably also during prehistoric times.
It was decided to make an inventory of all existing tree growth occurring in the
principal valleys north-east of Wadi Sura, as this information will add to the database
necessary for the reconstruction of the prehistoric environment. After reaching Wadi Hamra
(Fig. 21) and Wadi Abd el Malik, mapping started by GPS localization of isolated trees as
well as stretches with more or less continuous tree growth in the valleys (Fig. 22). Distinctive
features were used for comparison with data from satellite imagery and for ground tracing,
different stands were chosen to determine the ratio of living and dead biomass, to record the
type and density of the herbaceous vegetation, and to evaluate individual height, girth and age
of the different species occurring.
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