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Session 1 

 

Digital technology in research and 

documentation of hunter-gatherer rock art in 

South Africa 

Jeremy Hollmann, Rock Art Research Institute 

Digital technology has largely replaced the use of 

film photography in rock art documentation. Digital 

image quality has improved greatly over the past 

ten years to the point where it is equal or superior 

to the quality of film images. Digital photography 

affords researchers the opportunity to make a 

virtually limitless number of images at neglible 

cost. Enhancement algorithms such as Dstretch 

also provide researchers with insight into imagery 

that is too obscure to decipher with the naked eye. 

In this presentation the impact of digital technology 

on rock art research and documentation in South 

Africa is discussed. The value of high-resolution 

images for formulating, presenting and resolving 

research questions is demonstrated in two case 

studies of rock art sites that include the creation of 

digital copies of rock art to clarify obscure but 

important details. A third case study of rock art that 

is threatened by dam construction shows that 

digital processing has become crucial in the 

documentation of rock art sites. 

 

The digitisation of the rock art in Upper Egypt: 

a step beyond the experimentation 

Alberto Urcia, Yale University 

The talk presents the results gathered during the 

past six years in the framework of the Aswan-Kom 

Ombo Archaeological Project (AKAP) and the 

Elkab Desert Survey Project (EDSP) concerning 

the documentation and digitisation of rock art and 

rock inscriptions. What is presented here was 

never intended fully to replace older methods or to 

remove human interaction with the originals, but 

was rather aimed at augmenting earlier 

techniques, and providing an improved and solid 

support where needed. The nature of rock art 

itself, always unique and heterogeneous at the 

same time, does not allow technology to replace 

specialist knowledge: only a good dialog between 

humans in the field and new technology has 

produced good results, not only graphically 

attractive but also practically useful for 

archaeological research. Even though 

improvements and tests are always necessary we 

tried to step out from the experimental stage to 

evaluate how much technology can help or 

influence the recording of new data and the 

presentation of the results thereof. The enormous 

strides in the development and improvement of 

new hardware and software during the last decade 

and the increasingly higher in-field applications 

have produced a wide panorama of instruments 

that was helpful in designing ad hoc solutions for 

the rock art sites of our concession areas. 

Topographic survey, 2D/3D imaging and computer 

graphics are certainly prominent among the 

techniques we are applying, allowing a multi-scale 

recording approach from the macrocosm of 

landscape to every single figure or glyph in the 

forest of microcosmic details. 

The presentation will highlight the benefits that 

these techniques can offer when combined, 

focusing on the potential of Structure From Motion 

in relationship to landscape surveying (lower 

resolution) and the recording of epigraphic details 

(higher resolution). The presentation will further 

demonstrate how the graphic documentation 

deriving from 3D models is processed and edited. 

The resulting 2D/3D layouts (such as maps, plans, 

realistic views) are constantly revealing several 

advantages in terms of time management, 

accuracy, storing and publishing matters. A final 

overview will present a method based on digital 

tracing and the use of appropriate portable 

devices: working on two-dimensional orthoimages 

or directly on the 3D digital rock surface the 



 

epigrapher may produce and collate very accurate 

digital reproductions of rock drawings and 

inscriptions, getting improvements during the 

fieldwork while remaining true to the conventions 

of the finest of earlier epigraphic publications. 

The Aswan – Kom Ombo Archaeological Project 

(AKAP) is directed by Maria C Gatto (Leicester 

University) and Antonio Curci (University of 

Bologna). The Elkab Desert Survey Project 

(EDSP) is directed by Professor John C Darnell 

(Yale University). Both projects have been 

supported by Yale Egyptology (William K and 

Marilyn M Simpson Endowment for Egyptology). 

 

Digital rock art recording, processing  

and dissemination: the prehistoric imagery  

of the ‘Cave of Beasts’ in Wadi Sura  

(Gilf Kebir, SW-Egypt) 

Frank Förster, University of Cologne, Germany 

Marie-Helen Scheid, independent researcher and 

freelance designer 

The so-called ‘Cave of Beasts’ in the Wadi Sura 

region of the Gilf Kebir Plateau in south-western 

Egypt, close to the Libyan border, is one of the 

most important prehistoric rock art sites in northern 

Africa. With an estimated total of 8,000 individual 

images, concentrated on a wall area of 120m
2
 and 

comparatively well preserved, it is one of the 

richest single rock art sites in the world. Within the 

scope of the Wadi Sura Project (2009–2015, see 

wadisura.phil-fak.uni-koeln.de), the shelter’s 

complete rock art imagery, dated to between c. 

6500 and 4400 BC, has been recorded by 3D laser 

scanning and high resolution digital photography, 

and all of the individual drawings and their main 

attributes have been entered into a relational 

database. The data can be comprehensively 

searched for the occurrence, frequency and 

distribution of specific motifs, types, characteristics, 

or combinations thereof, in order to reveal possible 

decorative patterns or conventions of 

representation that may contribute to a better 

understanding of the organisation and, perhaps, 

meaning of the rock art. The entire corpus of 

images in the ‘Cave of Beasts’ has been published 

in a single print volume in a scale of 1:2, 

comprising 196 double pages or ‘sheets’ (Kuper et 

al. 2013). The ‘sheets’, each covering an area of 

90 x 60cm of the decorated rock surface, are 

arranged and numbered according to an overall 

grid system, allowing precise location of any of the 

shelter’s rock art motifs. With this comprehensive 

photographic record processed in an equal-area 

projection now available, the shelter’s unique rock 

art has in a way also been preserved for future 

generations. This is even more important as, due 

to the political instability in Egypt, and particularly 

in this region, it became impossible to continue 

field work in Wadi Sura after 2011. It is uncertain 

whether investigations in this region may ever be 

resumed, while the present state of preservation of 

the ‘Cave of Beasts’, visited by many desert 

tourists over the years, is also unknown. The paper 

will focus on the digital output of the project, its 

further processing and its projected dissemination 

by open-source web applications. 

Reference: Kuper, R et al. 2013. ‘Wadi Sura –  

The Cave of Beasts. A rock art site in the Gilf Kebir 

(SW-Egypt)’, Africa Praehistorica 26. Köln: 

Heinrich-Barth-Institut. 

 

Contribution of digital tools to the study of rock 

images of the central Sahara: the rediscovery 

of the frescoes of Sefar (Tasīli-n-Ăjjer, Algeria) 

Frederique Duquesnoy, Université de Provence 

As so aptly said by Brady and Gunn (2012), the 

digital technologies have made a true revolution in 

the study of rock images. The use of digital 

photography and image enhancement software is 

particularly effective in the central Sahara where 

they constitute a very suitable solution to the 

profusion and the poor state of preservation of rock 

paintings, as well as to the difficulties of the 

Saharan field. Applied to several adorned walls at 

the Sefar site, an emblematic area of the Tasīli-n-

Ăjjer, the digital ‘tool kit’ has enabled me to very 

significantly improve the known corpus, both 

quantitatively and qualitatively. Allowing to quickly 

identify and record hundreds of images, and to 

develop new process for reliable tracings as well 

as new type of statistical analysis, it provides a 

new understanding of these archaeological 

artefacts and their authors. Thus, beyond the 

enrichment of inventories, the use of the digital 

technologies, supported by rigorous theoretical 

and methodological basis, allows us to offer a new 

approach to these rock images, more appropriate 

to their characteristic of being scientific data. 

Brady, Liam M & Gunn, Robert G, 2012, ‘Digital 

Enhancement of Deteriorated and Superimposed 

Pigment Art: Methods and Case Studies’, in 

McDonald, J & Veth, P (eds.), A Companion to 

Rock Art, Oxford, Blackwell Publishing Ltd,  

pp. 625–643. 



 

Digital outputs from Harald Pager’s pencil 

tracings of Brandberg rock art 

Jon Hales, independent researcher 

Harald Pager is often cited as the greatest 

exponent of rock art documentation. For his book 

Ndedema (1971) he produced full-colour, 100% 

scale reproductions of extensive panels in one 

valley in the Drakensberg of South Africa, using oil 

paints over black and white photo prints. In 

Brandberg (Namibia), his achievements were 

equally impressive. He faced a different challenge, 

namely a huge quantity of material. He made 

pencil tracings on semi-transparent film. Working 

with rolls 120m wide, he used an estimated 6km of 

material during the years 1977 to 1985. 

Many at this conference may be familiar with the 

six beautiful volumes published between 1989 and 

2006 by a team at the University of Cologne. The 

rock art and site drawings were redrawn in ink at 

100% scale by a team of graphic artists and then 

reduced to 25% for printing. The planned next 

volume would have documented about 550 panels 

at 190 sites in Numas Valley. But by 2010, the 

Cologne project’s funding had ended. 

The presentation describes the digital approach I 

proposed for Numas and how I sought to reconcile 

the quantity of material with two points: I would be 

working alone, and I don’t claim to be an artist. The 

first step was to scan medium format negatives. 

The key stage of the digital process involved 

creating an 8-bit greyscale gradient from the 

original sharp transition of adjacent pixel values 

from 0 (black) to 255 (white). I chose the value 200 

for a vector line, as with a contour on a map. This 

provided a pair of lines, one ‘inside’ and one 

‘outside’. With an isolated figure, the outer line was 

an exact copy of Pager’s tracing, a fraction of a 

pixel larger. With groups of figures, or 

superimposed images, the software ‘snapped’ the 

vector to the contour on the base layer of the file. 

Each layer was coloured to match the tonal value 

of the pigment, as recorded in the field by Pager. 

The digital drawing for a panel contains as many 

layers as the number of pigments. 

A second aspect was visiting sites to photograph 

the panels. Stitching photographs into high-

resolution composites allows a detailed view of the 

images. Pager’s drawings provide an index of the 

figures, which may be difficult to identify, even at 

the sites. However, distortions in both formats 

mean that the two versions don’t work as layers. 
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Petroglyphs of Saffi Island (Region of  

the Fourth Cataract of the Nile, Sudan):  

cultural change reflected in stone 

Karol Piasecki, University of Szczecin, and 

Mateusz Wierciński, Jan Kochanowski  

University in Kielce 

Rock engravings on Saffi were documented by 

Polish team of archaeologists in seasons of 2004 

and 2005 (P and M Osypiński; K Piasecki). A short 

time later, the bigger part of the island was 

flooded, due to the Meroe Dam Project. A brief 

archaeological survey of Saffi carried out in 2004 

allowed various kinds of remains to be registered 

which belonged to different chronological periods. 

According to Żurawski's report (2005), they started 

from the Middle Paleolithic, through Neolithic, 

Kerma Horizon, Napatan phase and Post-Meroitic, 

to Dongola Period and finally – Funj/Modern. On 

the list are single graves (12), tumulus cemeteries 

(20), dome tombs (4), settlements (16), iron 

smelting sites and, what is of special interest here, 

five sites with petroglyphs and three rock gongs 

(litophones). The next six sites with rock art were 

revealed a season later by Piasecki (2005; 2015). 

Many petroglyphs of Saffi were done by the use of 

quartz beater, rarely filling in the contour. Pictures 

are usually simple in form and many of them are 

not easy legible. However, dozens of petroglyphs 

can be recognised and divided into, at least, three 

following groups: 

1. engravings depicting long-horned cattle – the 

oldest group and small in number 

2. engravings of horses, riders, human figures and 

the so called Coptic cross 

3. cows, horses and camels (some of them are an 

effect of re-picturing) – probably the latest cultural 

phase. 

Did they indicate continuity of use of the sites in 

different chronological and cultural phases? 

 

Working on rock art in the Dakhleh Oasis: 

reflections on threats to petroglyphs and 

research opportunities 

Paweł Polkowski, Poznań Archaeological Museum 

Despite the astonishing abundance of rock art in 

Egypt, only selected rock art sites and complexes 

are known to the wider public. However, between 

the well-known Gilf Kebir and Gebel Uweinat to the 

west, and the numerous sites in the Nile Valley, 

many new sites are still being discovered within 

the Western Desert. A large number of sites has 

been found close to or within the borders of the 

great Egyptian Oases, in particular – Kharga and 

Dakhleh. Although rock art in Dakhleh has been 

known for more than a century, it has been 

thoroughly researched only since the late 1980s, 

and is still relatively unknown, especially outside 

Egypt. At the same time, successive fieldwork 

seasons, conducted by the Petroglyph Unit (part of 

the international Dakhleh Oasis Project), have 

produced a large number of findings and 

substantially enhanced our knowledge of the 

petroglyphs in the area. In this paper I want to 

comment on the last few seasons, which were 

particularly productive both in terms of 

archaeological findings and the evaluation of rock 

art. However, instead of focusing on the 

interpretational aspects of the research I wish to 

touch mainly upon the matters of documenting 

research, as well as threats endangering the 

petroglyphs in the Dakhleh Oasis. 

Dakhleh has developed very intensively in the last 

100 years. It is, however, the 21st century, which 

seems to pose some very serious threats to the 

archaeological heritage. Hence, in this paper I wish 

to focus on the following issues: what has been 

done so far to document rock art in the Dakhleh 

Oasis and the priorities for future research and 

fieldwork. The agricultural and infrastructural 

development in the area, as well as the uncertain 

political climate in the country have influenced 

significantly both the state of preservation of rock 

art and research opportunities available at present. 

The need to document rock art is more pressing 

than ever before, as many changes in the local 

landscape seem unstoppable. Although foreign 

researchers are not really in a position to influence 

strategies underlying heritage management, they 

can try to be more effective with regard to the 

recording of rock art and promoting its knowledge 

among the general public. Currently, these 

objectives are becoming increasingly urgent, as 

more and more rock art is virtually disappearing for 

reasons which I intend to discuss in this paper. 

 

The Jebel Uweinat survey:  

15 years of documenting rock art  

in the central Libyan Desert 

András Zboray, Independent Researcher 

Jebel Uweinat and the Gilf Kebir plateau have 

been the target of several explorers in the 1930s, 

which led to the discovery of the famed ‘cave of 



 

swimmers’ and many other sites. The monographs 

of Winkler (1939) and Rhotert (1952) presented 

these early finds, but not exhaustively. Following 

the Second World War, aside from the 1968 

Belgian expedition, the rock art of the region 

received very little attention. 

The author launched the first expedition to Jebel 

Uweinat in 1998. During five subsequent journeys, 

most of the sites reported by the early explorers 

have been relocated, and a few new finds were 

made. Plotting the sites on satellite imagery 

yielded a rather startling result – most were 

concentrated in valleys accessible by car, with 

adjacent valleys void of any rock art. A systematic 

survey of the void areas in 2002 surpassed all 

expectations – 66 new sites were found in just  

five days. 

Since 2003 a further 20 survey expeditions digitally 

documented over 700 new sites. From the onset 

the target was to produce a complete illustrated 

catalogue of rock art sites in the Central Libyan 

Desert, incorporating all references in prior 

publications. Initially a printed version was 

planned, however the immense material precluded 

reproducing every site and scene. The logical 

conclusion was to publish in digital format, making 

extensive use of hypertext for cross-referencing 

and image access. The first edition (Rock Art of 

the Libyan Desert, 2005, DVD ROM) contained 

over 600 sites with approximately 10,000 

photographs. 

Subsequently an Italian team conducted several 

surveys in Western Uweinat, while Mark Borda 

surveyed the smaller outlying hills. Our combined 

coordinated efforts produced another 200 sites, 

incorporated into a Second Expanded Edition 

(2009). Currently the Third Edition is under 

preparation, with recorded sites approaching 

1,200. 

Documenting rock art in this remote and 

inhospitable environment presented a number of 

challenges. Most sites are accessible on foot – 

one’s range is limited to just two days by the 

weight of water one is able to carry. This implies 

minimal camera gear, and time at sites is severely 

restricted, with lighting conditions up to chance. 

In most shelters with paintings natural side lighting 

amplifies irregularities in the rock, impairing or 

obscuring the rendering of the rock art. Using 

strong artificial lighting perpendicular to the rock 

face effectively floods out such side lighting, 

producing images of paintings almost as if they 

were executed on a smooth surface. 

 

Unknown heritage of rock art in Central Africa: 

issues and challenges inventory, digitisation 

and recovery of data 

Narcisse Santores Tchandeu,  

The University of Yaoundé I 

In most discussions of African rock art, Central 

Africa usually appears as very marginal or even 

non-existent1. Influenced by evolutionists’ 

assumptions2, research in that area only started in 

the first quarter of the 20th century (around 1914 in 

the Central African Republic with Beaufaict 

studies), but it has grown in the recent years due 

to a renewed interest on the topic, and currently 

around 10,000 figures are known distributed in 

almost all countries of the sub-region3. The value 

of these depictions is enhanced by its links to 

traditions still alive, putting the images in the centre 

of agrarian rituals (Boali in Central African 

Republic), games (Ngaldi in Cameroon), initiation 

rituals (Lovo in the Democratic Republic of Congo) 

and marriage (sacred mountains of Marghi 

between Cameroon and Nigeria). The relationship 

between the rock art and the development of 

human groups is also shown in some of the Iron 

Age representations of projectile weapons, 

frequent in the sub-region, which has a current 

parallel in a manufacturing industry of metal 

objects. In other cases, rock art themes were 

transposed on wooden plates which are currently 

being studied through interactive online 

applications. Parallel to this growing research, 

recent decades have seen an increase in the 

threats towards this rock art, related to 

demographic and urbanisation pressure but also to 

the especially unstable climate variations in the 

region which affect the images. All these issues 

have raised a debate about the role of systematic 

inventories, data digitisation, site preservation, and 

the value of rock art as part of an integrated 

development – participatory, structured and 

sustainable. In this paper we will discuss the 

ethno-archaeological, comparative ethnographic, 

eco-environmental and cultural approaches on 

which our research is based. 

1. For example, see the Global Inventory Project launched by 

UNESCO in 1984 which led to the setting of the WARA (World 

Archive of Rock Art), where rock art in Central Africa appears 

non-existent not attaining the definition ‘concentration zone’ 

according to criteria defined by the research team (Anati, 2003: 

26–28). 



 

2. Rudner (1970, Map 2) established a correlation map between 

the infected areas of trypanosomiasis and lack of rock art in 

Central Africa. 

3. A L Galitzine (1992, 1998) estimated about 7,500 figures 

recorded in the sub-region, but more recent research in the 

Central African Republic (J Cao Van: 2008/2009; CURDHACA 

2009), in the Democratic Republic of Congo (G Heimlich: 2014) 

and in Cameroon (N S Tchandeu: 2007/2009, 2014) has 

increased this number to 10,000 figures. 

 

Rock art, landscape and heritage at the 

Oukaïmeden valley (High Atlas, Morocco) 

Jorge de Torres, British Museum 

Marisa Ruiz-Galvez, Complutense  

University of Madrid 

The Oukaïmeden valley in the High Atlas 

(Morocco) holds one of the most important 

samples of rock art in North Africa, located at an 

altitude of 2,600 metres and in an area 

increasingly affected by tourism and the extraction 

of stone for buildings. Records from the 16th 

century onwards refer to its seasonal use as 

summer pasturage by herders coming from 

villages settled at mid altitude both in the Rerhaya 

valley to the West and the Ourika valley to the 

east, an exploitation system that continues to the 

present day. For four years, a Spanish–Moroccan 

team has conducted a multidisciplinary approach 

to understand the archaeological, historical and 

environmental dynamics of Oukaïmeden that took 

place in the valley in the last five millennia. This 

multidisciplinary approach has been based in the 

combination of different technologies to study the 

landscape and the rock art styles and has led to a 

comprehensive interpretation of this archaeological 

expressions changed through time. The paper will 

focus on how Geographical Information Systems 

can be used not only for strict archaeological 

research but as an active tool to preserve and 

protect this fragile heritage, in a way that combines 

academic interest with local uses of the valley and 

the requirements of a sustainable development of 

the valley. 
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Trust for African Rock Art efforts to raise 

public awareness 

David Coulson, Trust for African Rock Art, Kenya 

This paper resumes some the ideas discussed at 

an African rock art conservation workshop 

organised by the Trust for African Rock Art (TARA) 

in Morocco in November 2015, where lack of 

public awareness was agreed to be the biggest 

threat to the rock art in the continent. This problem, 

in some cases, spans from the highest levels of 

decision-makers to the general public, and is 

related to the misconceptions about what rock art 

is and why it is or isn't important. Perceptions of 

rock art as ‘primitive’ or irrelevant in the 21st 

century digital era and lack of interest are 

common, affecting the consideration of rock art as 

a relevant heritage asset which needs to be 

preserved and protected. During the last 20 years, 

TARA has worked through exhibitions, 

conferences and publications to raise public 

awareness about the importance of rock art as part 

of Africa’s, and indeed all human, identity. 

Although much has been achieved, a sustained 

effort has yet to be made to face old 

misconceptions and new challenges as the 

increasing population growth, which adds pressure 

on sites. 

 

African rock art: a cultural treasure at risk 

Terry Little, ICCROM 

Rock art, the most important visual testament to 

thousands of years of human interactions with 

other peoples, other creatures and the 

environment is disappearing under the threat of 

population growth, infrastructure development and 

degradation of the environment in which it is found. 

The outstanding universal values of Africa’s rock 

art heritage has led to 13 sites being included on 

UNESCO’s prestigious World Heritage List. This 

has raised the profile of some of the sites but 

generally has done little to halt the destruction or 

disappearance of this heritage. Its survival requires 

the support and engagement of international 

institutions, national governments and trained 

professionals. Essentially, however, the ongoing 

care and concern of local communities is critical for 

ensuring proper respect for rock art and its long-

term conservation. It may be time to focus the lens 

on outstanding local values which should result in 

greater awareness, increased economic 

opportunities and better products for visitors (i.e. 

guided visits, display, publications, etc.). Between 

2012 and 2014 the Getty Conservation Institute 

organised a series of exchanges between rock art 

specialists, managers and custodian communities 

from southern Africa and Australia as part of the 

Southern African Rock Art Project (SARAP).  In 

2014 a forum was held as a culmination of the 

programme and its deliberations resulted in a 

document identifying four pillars of rock art 

conservation policy and practice. This paper 

examines Pillar IV, community involvement 

and benefits. 

 

Rock art between preservation, research and 

sustainable development: a new perspective 

from the Rift Valley area 

Marina Gallinaro, Università di Roma La Sapienza 

The paper will focus on the Rift Valley area, across 

the Ethiopian south-western border. The area, 

traditionally known as a cradle of humankind, hosts 

indeed also a rich and variegated later rock art 

heritage that is still underestimated. Paintings and 

engravings are widespread in the region, both in 

rock shelters and open-air sites, often located in 

remote areas, presently inhabited by communities 

of different ethnic groups. The outstanding cultural 

value of these contexts could open a new 

scenario, both in terms of scientific research and 

sustainable development. In fact, while from a 

scientific point of view the recording and studying 

of rock art can contribute to reconstruct the cultural 

dynamics that occurred in the area between final 

Pleistocene and Holocene (e.g. to help fill the gap 

in the reconstruction of the emergence and spread 

of herding in the area), on the other side the focus 

on rock art can enhance the local knowledge, 

increasing the awareness of local communities. 

This has a significant effect on the preservation of 

this fragile heritage, as well as on the development 

of local projects of sustainable tourism –  

as perfectly demonstrated in the neighbouring 

Kenyan area. 

We present here the outline and preliminary results 

of a new project that will be developed in the area 

between 2016 and 2018, with a particular focus in 

the area surrounding Yavello (south-western 

Ethiopia). The main aim of the project is the 

creation of a digital archive as a base for planning 

future actions of preservation, study and proper 

management of the rock art heritage in the area, 

setting a standard that could be easily exported to 



 

similar contexts. Rock art will be mapped and 

recorded through a rapid method and procedure of 

2D and 3D digital recording with a tested degree of 

accuracy, a reduced permanence on the field, and 

a sustainable cost. After a first phase of field 

survey and the definition of the procedures, a 

second phase will be dedicated to the theoretical 

and practical training of local personnel. 

Furthermore, following the best practices adopted 

in many other contexts, a specific task will be  

the engagement of local communities as active 

part of the recognition, preservation and 

management actions. 

 

Local training for rock art documentation in 

Western Sahara (DARSSO*) 

Elia Quesada, University of Córdoba) 

Hossein Mohamed Ali Hamadi, Sahrawi 

Archaeology Department 

Preserving rock art images in the Sahara desert is 

a very complex issue due not only to the extreme 

environmental conditions to which the images are 

exposed, but also to the current unstable political 

situation in the area that affects the normal 

development of archaeological research. This 

paper focuses on one of the most unknown 

archaeological areas of the Sahara desert – the 

Western Sahara, a region riddled with burial 

mounds, larges lithic scatterings and rock paintings 

from prehistoric times. The former Spanish Sahara 

is the last remaining colony in Africa, where most 

of the local people have been living in refugee 

camps in Algeria for the last 40 years. 

This situation has conditioned the archaeological 

research in the territory from colonial times to the 

present day, not to mention the fact that the rock 

art sites were the scene of the Saharawi-Moroccan 

war (1975–1991), the remains of which are still 

spread all over the archaeological context. Despite 

this, the Saharawi Ministry of Culture in exile has 

created a Department of Saharawi Archaeology 

which occasionally collaborates with European 

academic institutions for the study of its 

archaeological heritage. However, the initiatives 

aimed at the training of local technicians or 

targeting the self-management of the Sahrawi 

Department of Archaeology are rare, while getting 

funds for long-term projects in this area is 

extremely difficult. 

Nevertheless, this paper discloses a small initiative 

heading in that direction which aims to take a first 

step in the training of local technicians for 

documentation of the Saharawi rock art. 

Technological revolution has come to the desert, 

including telephones, televisions, computers and 

even an incipient internet connection. The current 

digital technology has encouraged the 

development of new ways of documenting cave 

pictographs that may be attractive to Saharawi 

technicians. So we have tried to involve them 

through methods of close-range photogrammetry 

with the aim that they are able to carry out a basic 

record of painted shelters during their 

archaeological surveys. The contents of the 

training course have focused on simplified 

procedures and also have been adapted to the 

limited computer knowledge of the local 

archaeologists. Successful and failed aspects of 

this experience are discussed here. 

(*Spanish acronym for the project:  

Documentación de Arte Rupestre y Sensibilización 

en el Sáhara Occidental) 

 

Rock art digital recording, local community 

engagement, and public outreach in the 

Cederberg, a Cape Floral Region World 

Heritage Site, South Africa 

Janette Deacon, Rock Art Research Institute,  

Rika du Plessis, Matjiesrivier Nature Reserve, and 

Nicholas Wiltshire, Cedar Tower Services 

The National Heritage Resources Act of 1999 

requires the South African Heritage Resources 

Agency (SAHRA) to compile and maintain an 

inventory of the national estate. One of us (NW) 

was contracted to design and establish this 

inventory as the South African Heritage Resources 

Information System (SAHRIS). In addition to many 

other heritage places, SAHRIS now includes about 

2,000 Later Stone Age rock painting sites in the 

mountainous terrain of the Cederberg, an area 

about 140 x 40km in the Western Cape Province. 

Almost half of these sites have been added in the 

last 9 years by a group of volunteers co-ordinated 

by JD. They use a cell phone app designed by NW 

to log basic information about the places they 

locate and forward the records directly to SAHRIS.  

The main purpose has been to map the distribution 

of rock paintings, summarise basic details about 

the images, store digital photographs that can be 

used for research in the future, and produce 

cultural heritage management plans for the 

property owners. An area known as Truitjieskraal 

in the Matjiesrivier Nature Reserve, which forms 

part of the Cape Floral Region World Heritage Site, 



 

is visited mainly by sport rock climbers, and the 

reserve manager (RduP) saw an opportunity to 

interest them and their families in the rock 

paintings and the history of the people who made 

them. A trail has now been developed by 

CapeNature with information boards that describe 

the interaction of pre- and post-colonial people with 

the geology, vegetation, mammals, insects, birds, 

and the effect of fire on the landscape. Members of 

the local community have been trained as rock art 

tourist guides in a Getty Conservation Institute rock 

art conservation and site management 

programme. The results from questionnaires 

returned by visitors to the trail have been 

enthusiastic. 

 

Rock art heritage management in Africa:  

the Makgabeng rock art community heritage 

project, South Africa 

Catherine Namono, Rock Art Research Institute 

Rock art sites around the world attract people to 

them because of their aesthetic appeal as well as 

the recognition of things depicted. Almost all rock 

art sites are located in rural areas, sometimes 

remote areas and very often heritage managers 

believe that these in remote areas are ‘safe’ from 

vandalism or destruction. Research has shown 

that no site is ‘safe’. Graffiti, the number one threat 

to rock art sites, occurs at both an individual and 

group level, sometimes malicious and sometimes 

out of ignorance. Heritage practitioners sought to 

‘sensitise’ local communities about the need to 

conserve rock art sites through the production of 

literature and pamphlets about the importance of 

rock art. Drawing on the experiences from the 

Makgabeng rock art community heritage project, 

this paper proposes an alternative traditional 

African approach to community sensitisation and 

rock art heritage management. 

 

Collections, collecting and collectives: 

gathering heritage data with communities in 

the mountains of Matatiele and Lesotho, 

southern Africa 

Sam Challis, Rock Art Research Institute 

Gathering digital data is a 21st-century research 

concern. Working in the previously undocumented 

region of the Eastern Cape's former 'Transkei' 

homeland presents several data collection 

opportunities and obstacles. Local community 

collectives can vastly enhance the data collection 

process, aiding in administration, field walking, 

translation and – as trained archaeologists – 

excavation and rock art documentation. In the last 

six years the Matatiele Archaeology Rock Art 

(MARA) team has discovered over 240 

archaeological sites, the vast majority of which 

contain rock art. Working with local communities 

we have undertaken excavations and taken 

thousands of documentary photographs. We have 

documented oral traditions and the indigenous 

knowledge of local healers, all of which is made 

and stored digitally and requires preservation in 

perpetuity. 
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Managing digital rock art:  

the African Archaeology Archive Cologne 

Eymard Fäder and Joana Wilmeroth,  

University of Cologne 

For more than 50 years the African Archaeology at 

the University of Cologne has conducted field 

research in various parts of Africa, particularly in 

the Eastern Sahara and in Namibia. The focus was 

on environmental history and on rock art, with 

internationally renowned projects like BOS 

(Settlement History of the Eastern Sahara), 

ACACIA (Arid Climate Adaptation and Cultural 

Innovation in Africa) and ‘Rock Paintings of the 

Upper Brandberg’. In close co-operation with the 

Heinrich-Barth-Institut, six voluminous catalogues 

of rock art and 26 monographs on African 

archaeology have been published so far. 

Most of the materials accumulated in the research 

projects are not digital in origin and are now 

digitised and made accessible in the digital online 

archive AAArC (African Archaeology Archive 

Cologne). Besides being a repository for tens of 

thousands of pictures, also whole documentations 

of excavation are made accessible here and the 

entire catalogue of sites documented in the 

Eastern Sahara by the BOS project in the 1980s. 

Among 38 digitising projects granted by the 

German Research Foundation (DFG) since 2011, 

AAArC is one of the few dealing with the research 

on antiquities. Since September 2012 we have 

been digitising the repositories of Cologne’s 

African Archaeology in collaboration with the 

CoDArchLab at the Archaeological Institute in 

Cologne. Using the DAI (German Archaeological 

Institute) data-interfaces ARACHNE, DAI-

Gazetteer and DAI-ZENON it opens web access to 

thousands of fieldwork documentations, pictures 

and tracings of rock art. Open access 

interoperability of metadata integrated to picture 

formats is achieved. The challenge of exploiting 

database management systems of highly varied 

structure in a digital repository on a non-proprietary 

based digital infrastructure is currently dealt with 

through collaboration with IANUS (Research Data 

Centre Archaeology & Ancient Studies), a national, 

long-term preservation, digital archive for 

archaeological and related data funded by DFG 

and coordinated by DAI. 

AAArC offers participation in digital heritage 

content management, thus perpetuating the long 

lasting cooperation of Cologne's African 

Archaeology with a variety of African countries. 

The AAArC online archive aspires to make the full 

range of archaeological documentations 

accessible online and not just pictures. Ultimately 

the AAArC enables a digital homecoming of 

complex research data to their countries of origin. 

 

Cataloguing the earliest Saharan paintings 

Jitka Soukopova, University of Bristol 

The Sahara desert is a huge ‘gallery’ of rock art – 

however, after several decades of research, we 

still have no exhaustive database. Due to the 

enormous amount of images in this vast region, 

the system of their cataloguing has still to be 

determined. One of the possible solutions is the 

division according to the styles. This pioneering 

work has recently been undertaken for the  

Round Heads, the earliest rock paintings of the 

Central Sahara. 

Thanks to the PI’s and the collaborating Saharan 

rock art specialists’ personal collections, this 

project is the first one to make known and 

publically available all the Round Head sites 

discovered so far in the mountains of the Algerian 

Tassili and Tadrart, Libyan Tadrart Acacus and in 

the Djado mountains in Niger. The catalogue will 

represent an exhaustive open-access online 

database of all Round Head paintings, divided in 

more than 70 sites and containing thousands of 

painted figures. 

Directed by a Round Head art specialist, Dr Jitka 

Soukopova, the catalogue is being realised as a 

collaboration on a new project ‘Peopling the Green 

Sahara? A multi-proxy approach to reconstructing 

the ecological and demographic history of the 

Saharan Holocene’ at King´s College, the ULC and 

the University of Bristol. 

 

The research on the prehistoric graffiti of 

Bergiug and the documentation techniques in 

the eighties 

Alfredo Castiglioni†, Angelo Castiglioni, Research 

Centre on Eastern Desert and Serena Massa, 

Università Cattolica del Sacro Cuore di Milano 

In 1982 Angelo and Alfredo Castiglioni, together 

with Giancarlo Negro and Luigi Balbo, undertook 

an expedition in order to continue the exploration 

of the basin of the Saharan Bergiug started in 

1850 by the German explorer Heinrich Barth 

(1821–1865), continued by the German ethnologist 

Leo Frobenius (1873–1938) and, more recently, by 



 

the Italian archaeologist and anthropologist Paolo 

Graziosi (1906–1988). During this expedition they 

located, thanks to the use of the first terrestrial 

satellite navigation systems, the exact geographic 

position of the prehistoric graffiti already known 

and made numerous, new finds. 

The geographical area covered by the study 

includes the basin of Uadi Bergiug and its 

tributaries. The place is located south-west of 

Libya, near the border with Algeria, south of the 

region of Fezzan. The explored area is bounded 

by the Hamada – stony plateau – of Murzuch and 

its continuation called Messak Settafet. The graffiti, 

located along the rocky walls and preserved over 

thousands of years thanks to the dry climate, 

retain the memory of animals and a human activity 

since long disappeared. 

During the research the team of Alfredo and 

Angelo Castiglioni noticed the deterioration of 

some graffiti dating from the Upper Palaeolithic 

and the Neolithic, caused by the excursion and 

thermal degradation due to the atmospheric 

agents which, fracturing the rock, destroyed them 

or, at least, were damaging them. They thought 

then that it would be important to try to maintain 

over time these distant messages, not only 

through the photographs, but also realising casts. 

A special bicomponent epoxy resin was used, 

developed by Ciba Geigy to reproduce in every 

detail the graffiti, which later were carefully studied 

under favourable environmental conditions. 

Ethnological research which, for over 30 years, 

Alfredo and Angelo Castiglioni conducted in Africa 

by some populations improperly called ‘primitive’, 

allowed us to better understand some engravings, 

recognising in them representations of hunting 

scenes. Of outstanding artistic value is the graffito 

discovered in the wadi Mathendush (lat 25°46'00'' 

long 12°10'20''): on a sandstone wall a circle 

surrounds the ostrich moving in search of escape, 

engraved with the same technique that, more than 

10,000 years later, Giacomo Balla performed in his 

painting ‘Dynamism of a dog on a leash’. 

Today some tens of these casts are on display in 

the Castiglioni Museum in Varese, and their digital 

valorisation is being implemented. 

 

 

 

 

 

The Brandberg rock art collection goes online: 

development, processing and organisation of 

one of the largest open access rock art 

databases for the worldwide web 

Oliver Vogels and Tilman Lenssen-Erz,  

University of Cologne 

Since 1977 the Institute of Prehistoric Archaeology 

at the University of Cologne has one research 

focus on the rock art inside the high mountains of 

the Brandberg/Daureb. Crucial for the rock art 

collection to be presented here was the intensive 

work of Harald Pager. Within the Brandberg, he 

copied from 1977 to 1985 c. 43,000 single figures 

at 879 rock art sites on transparent sheets with 

colour information, and drew site plans and 

elevations at scale for each site. In a subsequent 

project, Tilman Lenssen-Erz revisited the sites and 

collected additional site data. Moreover, he 

established a language based textual approach 

which allows for transcription of rock art as 

standardised text. This concept was the framework 

to transcribe Pager’s rock art recordings into a text 

based database. 

Today, 652 sites with 38,500+ single figures of 

Pager’s rock art documentation are published in 

six volumes, together with Pagers site drawings, a 

site description and data tables of the complete 

sites, single figures and scenes, hereby creating 

one of the most integrated and comprehensive 

rock art collections published. 

A first important step towards a digital utilisation  

of the Brandberg data was to obtain exact  

co-ordinates for the sites. Pager had marked the 

sites on aerial photographs. In combination with 

Pager’s exact site plans it was possible to pin 

every site down in Google Earth with an accuracy 

of up to 1m. Further data enrichment and 

correction was gained with GIS Software, allowing 

the very mountainous region of the Brandberg to 

be taken into account (e.g. site elevation from 

digital elevation model, distance to next site on 

least cost paths, site clustering with cost distance). 

Besides GIS Software, statistics software ‘R’ is 

used for complex duration and batch processing, 

as well as for creating indexes from the  

existing data. 

However, the most time consuming but inevitable 

part of database organisation was dedicated to 

pre-processing. Since space in publications is 

limited, most entries were abbreviated, making the 

database hardly readable. This achievement of 

making the database completely ‘human readable’ 



 

and merging all the existing data from 38 years of 

rock art research at the Brandberg mountain into 

one file, was the starting point to make the 

complete digital text database freely accessible 

online at ianus-fdz.de 

 

Digitally archiving rock art data in South Africa: 

opportunities and challenges 

David Pearce, Rock Art Research Institute 

15 years ago the Rock Art Research Institute, 

University of the Witwatersrand, South Africa, 

began developing an online digital database for its 

collection of photographic and other copies of rock 

art. Today it has expanded to include collections 

from most South African public institutions, a 

number of major private collections and, indeed, 

collections from a number of institutions across the 

continent. It currently houses in excess of 300,000 

digital records. This paper reflects on the need for 

such a database, the challenges of maintaining 

such a database in an African setting, and 

considers the changing requirements for digital 

repositories. As recording technologies advance, 

so archiving requirements also change. More 

difficult are the changing and differing 

requirements of various user constituencies: 

researchers, heritage managers and the  

general public. 

 

Unpacking Didima: digitisation and interrogation 

of a rock painting archive in the northern 

uKhahlamba-Drakensberg, South Africa 

Aron Mazel, Newcastle University 

Located in the northern uKhahlamba-Drakensberg, 

the Didima Gorge contains the densest 

concentration of rock paintings in this mountainous 

region of KwaZulu-Natal. The gorge formed the 

focus of a comprehensive rock art recording 

programme that Harald Pager (1971) undertook in 

the 1960s in the Cathedral Peak and Cathkin Park 

areas. The richness of this area’s rock art is 

reflected in the fact that Pager (1971) recorded 

3,909 paintings in 17 rock shelters in the 5.5km-

long gorge, which does not include the nearby 

Eland Cave where he recorded a further 1,639 

paintings. Each of the 3,909 paintings was 

individually categorised and also shown pictorially 

in the re-drawings that were reproduced in Pager 

(1971). Over 1,000 paintings were recorded in two 

of the Didima Gorge rock shelters – Sebaaieni 

Cave (1,146) and Junction Shelter (1,134) – and 

close on 900 paintings in Botha’s Shelter. It is not 

just these impressive statistics, however, which 

testify to this remarkable corpus of paintings in 

Didima George, but also the variety, and the 

abundance of shaded polychrome figures and 

trance figures. 

The Didima painted archive created by Pager 

(1971) provides a substantial and significant 

resource from which to do in-depth research into 

the spatial and temporal distribution of the gorge’s 

painted record. In order to investigate these issues 

the entire painted record of 3,909 paintings has 

been digitised in an interactive and searchable 

database, which has allowed the exploration of 

both inter and intra site patterning in the rock 

paintings. All of the data recorded about the 

individual paintings have been captured including, 

for example, the different colours of paint used in 

the shaded polychrome paintings and the type of 

equipment associated with human figures.  

This presentation will reflect on the creation of the 

digitised database and investigate its efficacy in 

allowing us to make connections between different 

types of paintings in the 17 rock shelters in the 

gorge. It will show how we are able to relate 

different rock shelters and paint features to each 

other in a way that would have been difficult to do 

previously. Furthermore, the database has 

underpinned the generation of new knowledge and 

insights about the painted record and enabled up 

to critique previous interpretations of the spatial 

distribution of the paintings in the gorge. 

 

A (digital) future for Saharan rock art? 

Savino di Lernia, Sapienza University of Rome 

First visited in the mid-19th century by westerners, 

the rock art of the Sahara desert has received 

since then a great deal of attention and research. 

The richness and diversity of this region is 

recognised by the inscription in the Unesco World 

Heritage list for two major centres: the Tassili-n-

Ajjer in Algeria and the Tadrart Acacus in Libya. 

Other extraordinary contexts did not receive the 

same status mainly for political weakness of the 

hosting countries. 

The present situation across many countries of 

North Africa – Libya, Egypt, Tunisia, Algeria – 

makes this vast region hardly accessible, but for a 

few cases. More in general, safety in the field is 

not guaranteed and research funds are barely 

available. As a matter of fact, a new generation of 

African and foreign scientists can’t have access to 

rock art sites in the north of the continent: no 



 

fieldwork, no research, no awareness. This is 

particularly tragic in those countries, such as Libya, 

where rock art was one of the main assets of 

cultural tourism. 

The increase of digital technologies over the last 

15 years has revolutionised our way to record rock 

art sites and, at least partly, has tried to fill the gap 

between rock art and its accessibility in those 

countries where turmoil and civil war do not allow 

any physical presence in the field. The increase of 

websites and web-atlas showing petroglyphs and 

pictograms also responds to the need to let people 

‘visit’ these sites. 

However, most of documentation and digital 

recording today visible on the internet is often 

deprived of its archaeological context. Surfing 

many of these websites, no methodological and 

theoretical perspectives are outlined, and the way 

we catalogue this impressive archive is often 

generic and superficial. It is finally hard to 

understand how much the local communities (with 

their digital divide) in remote areas of the hosting 

countries are sensitised and if (and how) they 

really exploit these digital resources. 

The risk we are hence running is to have tons of 

terabytes of beautiful rock art images in the cloud, 

but no context and historical background. Although 

this is not necessarily bad – given the way we 

wasted energies and money to quibble on 

academic controversies – yet I argue that we 

should share theories and methods within the 

digital scientific community, in order to adopt a 

common data-set, to create a public thesaurus, to 

make explicit criteria of cataloguing and, more 

importantly, to adopt an ethic standard. 

 

African rock art in the digital age:  

the past and the future 

Benjamin Smith, University of Western Australia 

Africa has a proud history of digital rock art 

imaging and archiving: it had one of the world’s 

first digital rock art sites and monuments registers 

(Zambia) and now has the world’s largest online 

digital rock art image archive (sarada.co.za). This 

paper will review the changing focus and agendas 

of African digital engagement with rock art in a 

global context. It will consider both the strengths 

and weaknesses of past digital projects and will 

use these as a way of considering digital directions 

for the future.  
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Rock art galleries in Bir Nurayet area  

(Red Sea Hills, Sudan) 

Przemysław Bobrowski, Institute of Archaeology 

and Ethnology Polish Academy of Sciences- 

Poznań Poland  

Today’s desert area of Red Sea Hills (Sudan) is 

now inhabited by a Beja-Bisharin tribe, camel 

breeders. In prehistoric times, this area was 

inhabited or penetrated by pastoral communities 

engaged in cattle breeding. Their occupation is 

primarily marked by thousands of engravings 

discovered in a rock art gallery in Bir Nurayet, one 

of the largest rock art galleries in Africa. The 

images present herds of cattle, shepherds, scenes 

of milking cows or bullfights. The carvings are 

produced with various techniques and also 

differences in style. Some of the rites of cattle 

illustrate the practice of intentional deformation of 

horns. Numerous representations of camels and 

single images of African wild fauna (elephant, 

antelopes, gazelles, giraffes, warthogs and 

ostriches) are also present. On some panels 

hunting scenes can also be found – archers with 

dogs, and collective battle scenes. We still do not 

know when the shepherds and their herds 

abandoned the area. This issue can be addressed 

by geoarchaeology and investigation of sediments 

discovered in Wadi Diib, i.e. silts. As we believe, 

they record climate and environmental changes 

taking place in recent millennia, which probably to 

a large extent determined the socio-cultural 

processes in the area. 

 

Rock art of Usandawe area: 

preservation and protection 

Maciej Grzelczyk, Institute for the Study of 

Religions in Kraków, Jagiellonian University,  

Adam Mickiewicz University in Poznań 

Rock paintings in Tanzania’s Usandawe region are 

endangered by both natural and human factors. 

The former category includes rain water and hyrax 

urine. The latter includes people digging in the 

ground near the rock shelters where the paintings 

are located. This is done by some members of the 

local population in search of a treasure, which, 

according to a legend, was left behind by German 

soldiers after the First World War. I will present 

ways in which these dangers can be averted, as 

well as methods of using new technology to see 

the paintings that are now invisible to the naked 

eye because of their age and degree of 

deterioration. 

 

Current fieldwork on newly discovered rock art 

sites in north-west Namibia 

Johannes Behringer, Institute of Archaeological 

Sciences, Goethe University Frankfurt/Main 

The northwest of Namibia is known for its unique 

rock art. Famous sites like Twyfelfontein or the 

‘White Lady’ within Brandberg Mountain are visited 

by tens of thousands of tourists every year 

(Kinahan & Kinahan 2006, 77). Twyfelfontein, with 

its more than 2,500 rock engravings and rock 

paintings (Scherz 1975, 171–209), has been 

declared a UNESCO World Heritage site. Due to 

the inhospitable and arid nature of the mountainous 

area around Twyfelfontein (Mik Mountains), no one 

expected to find traces of prehistoric human 

presence there. So, despite the touristic and 

scientific attention given to neighbouring 

Twyfelfontein, no systematic search for further 

sites took place and the concentration of 

engravings was seen as an isolated phenomenon. 

This view must be reconsidered. A few years ago 

new rock art sites in the Mik Mountains were 

discovered by German Namibian Joe Water and a 

team of archaeologists from Goethe University 

under the direction of Professor Peter Breunig. 

Their first results show that Twyfelfontein now 

should be considered as eastern offshoot of an 

archaeological landscape, spanning up to 50km in 

the western direction of the Namib Desert. This 

landscape contains rock art sites, stone artefacts, 

and prehistoric architectural features in the form of 

simple stone settings. Most importantly, the 

majority of the sites are undisturbed by modern 

influence. Until August 2016, 124 previously 

unknown rock art sites with over 600 paintings and 

more than 4,000 engravings were discovered and 

recorded. Documentation of the pictures and their 

spatial contexts comprises a large number of new 

digital and conventional methods. Our poster 

presents the results of the pilot study and gives an 

outlook on a planned research project, which will 

not only aim at documenting the abundance of 

archaeological remains, but also at putting them 

into a prehistoric settlement and landscape context. 

References: Kinahan, J & Kinahan, J H A, 2006. Twyfelfontein 

/Ui-//aes World Heritage Site Volume 1: Nomination dossier & 

Volume 2: Property management plan. National Committee for 

the Implementation of the World Heritage Convention in Namibia. 

Scherz, E R, 1975. Felsbilder in Südwest-Afrika. Teil II. Die 

Gravierungen im Nordwesten Süd-west-Afrikas. Böhlau Verlag, 

Köln, Wien. 


