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1. INTRODUCTION

A short season of fieldwork was conducted between 12 and 24 November 2006 in the Northern Sector of the Free Zone, SADR, by a team consisting of three specialists from the Universities of East Anglia, Edinburgh and Plymouth (UK), and four amateur volunteers from the UK and Canada. The season was funded principally by contributions from the volunteers, with additional costs met by the specialists through institutional funding. 

Building on the work of previous field seasons (Brooks et al., 2003, 2006; Brooks, 2005), the November 2006 season had two principal aims:

(i) to assess the potential for environmental dating in the Northern Sector, and to sample environmental indicators where feasible and appropriate, with a view to establishing the timings of past transitions between humid and arid conditions. 

(ii) to record and assess prehistoric fauna as depicted in rock paintings and engravings, in order to infer information about past environments.

(iii) to identify and record new archaeological sites, in order to extend the existing database of sites and assess the potential for future, detailed, archaeological studies.

2. SURVEY METHODOLOGY

2.1 Direct environmental dating

Survey activities were conducted in areas which satellite imagery, previous experience and local knowledge suggested might reveal indicators of past environmental change, principally ancient lake beds and alluvial fans (debris flows on hill slopes and escarpments associated with fluvial activity - e.g. rainfall runoff, springs and drainage networks). Satellite imagery revealed a number of likely lake beds in the north of the Northern Sector in the vicinity of Wadi Ternit, and a number of features resembling alluvial fans in the vicinities of Wadi Erni and Wadi Ternit (Figure 1). Some ancient lake beds were visited in 2002; this field season extended the reconnaissance of lake beds into previously unvisited areas. The potential for sampling of environmental indicators in order to identify past humid-arid transitions was assessed in the field by one of the team who is a specialist in geomorphology, sedimentology and long-term environmental dating in arid environments (Dr Anne Mather, University of Plymouth).

2.2 Environmental assessment from rock art

In addition to the above survey activities, a number of rock art sites were visited so that they could be assessed by a team member specialising in rock art and environmental reconstruction (Maria Guagnin, University of Edinburgh). The purpose of this aspect of the work was not simply to record decorated panels, but to identify the various animal species depicted in the rock art, and infer information about past environments based on the environmental requirements of the species present in the different rock art assemblages. Faunal assemblages as represented in paintings and engravings were recorded at the three main, well known, rock art sites in the Northern Sector (Rekeiz Lajaram, Sluguilla Lawash, and Bou Dheir). A new rock art site was also recorded in the vicinity of Wadi Erni (see below). The rock art site at Bou Dheir was of additional interest due to the existence of a collapsed rock shelter below the main concentration of paintings. One of the aims of the survey was to assess the possibility of establishing the date of collapse of the rock shelter in order to infer a minimum age for at least some of the rock art at this site.

2.3 Identification of new archaeological sites

Given the requirements of the environmental and rock art surveys, an opportunistic approach was taken towards the identification of new archaeological sites. Archaeological surveys were conducted en route to, and in parallel with, the other survey activities, and sufficient time was allowed to record new sites while in transit between locations previously identified for environmental and rock art survey. The majority of archaeological sites in the Free Zone consists of funerary and related stone monuments. Monuments separated by more than 10m were recorded as separate sites, denoted by a two letter code representing the location and a number unique to the monument or site. The type, context, dimensions, composition, and orientation of each monument was recorded for inclusion in the Project database, which is currently being updated. 

3. RESULTS

Figure 1 shows the areas visited and recorded during the November 2006 field season, including sites where environmental assessments were undertaken. Each area is denoted by code consisting of two letters derived from the area’s local name. Where multiple assemblages of archaeological sites are present in the same area these are assigned codes consisting of the two-letter area code and a number. Each area thus defined contains a number of individual archaeological sites, which are typically individual monuments, scatters of worked stone, or decorated rock shelters. These individual sites are signified by a number appended to the area code. A side code will therefore have the format AAX.YY where AA is the area description code, X is the area number code, and YY is the number of the individual site.
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Figure 1. Sites recorded in November 2006 (green circles) and in previous field seasons (red circles). Sites where environmental assessment was undertaken in November 2006 are shown as yellow circles. Two-letter area codes for the locations surveyed are given (see text for explanation). The course of the Moroccan wall or Berm, determined by visual analysis of satellite imagery (Google Earth) is denoted by red crosses. (BD: Bou Dheir; DR: Wadi Dirt; ER: Wadi Ernin; IR: Irghraywa; LM: Limsharha; LS: el-Lous Lajaram; MS: Galat el-Masiad; RK: Rekeiz Lemgassem; RL Rekeiz Lahmara; TF: Tifariti; TR: Wadi Ternit; WT: Wadi Weyn Tergit)

3.1 Direct environmental dating
Three potential lake beds were visited in the vicinity of Wadi Ternit (Area TR: see Figure 1), and all of these proved to be active playa surfaces, lacking any obvious stratification, deposits suitable for direct dating (for example organic sediments or carbonate crusts), or other organic materials such as mollusc shells. A test pit was dug at one of the lake sites, revealing uniform silty sediments to a depth of at least 0.5 m. While it is probably possible to date these sediments (depending on their silica content) using optically stimulate luminescence (OSL) dating methods, the fact that these surfaces are still active means that any such dating is likely to yield a very young age, and tell us nothing about past humid-arid transitions. It is possible that these surfaces do not represent ancient permanent lakes, but merely indicate the occasional pooling or runoff after rainfall events. More information might be generated by creating a trench through these deposits in order to establish whether any true lake deposits exist below the silt, which could be many metres thick. Such an exercise would require a large amount of human labour or the use of a mechanical digger, and might be conducted as part of a longer season of fieldwork in the future if other means of dating past environmental conditions in the region cannot be identified. 

Water related deposits were also identified by chance some 15 km west of the main rock art site at Sluguilla Lawash (area code SL: not shown in Figure 1). These are not visible on the satellite imagery, and appear to have been associated with the presence of groundwater at some time in the past. Unfortunately these deposits consist of gypsum, which is not suitable for radiometric dating. 

The areas visited did not reveal any alluvial fans. The features identified as possible alluvial fans on the satellite imagery in the vicinity of Wadi Erni (ER2) proved to be thin veneers of fluvial material (pediment). The few available Quaternary sections and their relationship with the surrounding bedrock suggests that the temporal record constrained within the deposits will not be extensive and could relate to only a few flood events, providing an insufficiently complete or long record to investigate climate change.  These features therefore cannot be used to date past fluvial activity associated with wet periods. 

The field areas visited were predominantly erosionally dominated stony desert. Depositional elements in the landscape suitable for climate reconstruction over the Holocene were not observed. A few sand dunes were in evidence usually as impeded dunes along escarpments or wadi vegetation. Although these deposits have the possibility of being dated using OSL they would yield little short-term beneficial data for the current archaeological project goals. Cosmogenic dating (which can date the age of exposure) of bedrock surfaces, however, may enable age constraints to be placed on some of the archaeology to indirectly constrain the palaeoenvironmental conditions. For example samples were taken  to date a rock shelter collapse that postdates the paintings of fauna relating to a wetter climate, depicted at Bou Dheir (BD; see below). Cosmogenic dating in conjunction with OSL dating of aeolian sediments associated with the graves-like structures at Wadi Ternit (TR; see below) may also similarly constrain the age of these features. Future work should explore these possibilities.
3.2 Environmental assessment from rock art

In addition to domestic cattle, fourteen different species of large mammal were identified in rock engravings and paintings at Sluguilla Lawash (SL), Requeiz Lajaram (RL) and Bou Dheir (BD) (Table 1). Identification was based on diagnostic anatomical characteristics. Most of the species listed in Table 1 were identified with a high degree of confidence, although some uncertainty remains with respect to certain species; one of the representations of a Tragelaphini (Figure 2) might be a female bushbuck, but only with considerable artistic distortion. 

Table 1 lists the environments in which these species are found today, or are known to have existed in historical times. Only the Dama Gazelle, and possibly what appear to be other gazelline species depicted at Rekeiz Lemgassem that cannot be precisely identified, exist in the Sahara today. Ostriches are known to have existed in Western Sahara and in other parts of the Sahara into the twentieth century. Oryx (Figure 2) can exist in environments where rainfall is only slightly more than the average rainfall in the wetter parts of Western Sahara; average rainfall in Western Sahara varies from about 20mm to just over 50mm per year according to climatological charts produced in the 1950s (Dubief, 1953). These charts indicate that average annual rainfall is between 30 mm and 40 mm in the northern sector, with the highest rainfall occurring in the Zemmour region. As in all semi-arid and arid regions, annual rainfall in Western Sahara in highly variable. 
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Figure 2. Examples of fauna identified in rock art. Upper left: Hartebeast from Rekeiz Lemgassem. Upper right: African Buffalo from Bou Dheir. Lower left: Orxy on a panel at Sluguilla, above giraffe, ostrich and anthropomorphic figure. Lower right: female Tragelaphini (or possibly Bushbuck) at Rekeiz Lemgassem.

Table 1. Animal species identified from rock engravings at Sluguilla and paintings at Rekeiz Lemgassem and Bou Dheir. Rainfall ranges and comments on habitat are given where these are available, based on data from Happold (1987) and Kingdon (1997).

	Common name
	Scientific name
	Rainfall range mm
	Comments
	Climatic Zone
	Sluguilla
	Rekeiz
	Bou Dheir

	Giant Eland
	Taurotragus derbianus
	1000+
	Confined to Isoberlinia doka woodlands; move long distances to drink but can do without water for some time 
	Soudanian/Guinean
	x
	
	

	Hartebeast
	Alcelaphus buselaphus
	600-1300
	Go to water regularly
	Sahelian-Soudanian/Guinean
	
	x
	

	African Buffalo
	Syncerus caffer
	500-1300
	Never moves more than 20 km from water
	
	
	
	x

	Black Rhino
	Diceros bicornis
	500-1300
	Moves up to 25 km from water
	
	x
	
	

	Bohor Reedbuck
	Redunca redunca
	500-1300
	Sump grasslands liable to flooding. Moves up to 25 km from water
	
	
	
	x

	Spiral horned bovid
	Tragelaphini (family including Bushbuck, Sitatunga, Kudu and Eland)
	1000+
	Generally live in moister habitats, Guinea Savanna and even rainforest
	Sahelian
	
	x
	x

	Roan Antelope
	Hippotragus equinus
	500-1300
	Range from Sahelian Steppe (but only within reach of water) and flat floodplains through various woodland and savanna types
	
	
	x
	x

	Korrigum
	Damaliscus lunatus korrigum
	250-600
	Live in seasonally flooded grassland, Sahel and Soudan savanna
	
	
	
	x

	Kob
	kobus kob
	250-500
	Live close to permanent water without seasonal extremes, depend on regular drinking, within a short walk of water
	
	
	x
	

	Giraffe
	Giraffa camelopardis
	250-500
	Formerly widespread throughout the drier savannas of Africa
	
	x
	
	x

	White Rhino
	Ceratotherium simum
	
	Abundant in the better-watered grasslands, but avoid areas with waterlogged long grass
	
	
	
	x

	Ostrich
	Struthio camelus
	
	Recently extinct in Sahara
	Sahelian-Saharan
	x
	X
	

	Orxy
	Oryx dammah
	Less than 75-100
	Live in semi-desert grasslands, have a lower rate of water turnover than a camel
	
	x
	
	x

	Dama Gazelle
	Gazella dama
	
	Currently survives in Sahara (e.g. Algeria)
	Saharan
	
	x
	


Most of the fauna depicted in the rock art recorded in November 2006 currently exists in Sahelian rainfall regimes, where average annual rainfall is between 100 and 700 mm. These species would have migrated northwards during the last Saharan humid phase, retreating south with the monsoon rains as the region became drier sometime after around 5000 years before present (BP). Some of these Sahelian species are also found in wetter Soudanian or Guinean environments, and it is notable that three species (African Buffalo, Black Rhino and Bohor Reedbuck, found at Bou Dheir and Sluguilla) never move more than 20-25 km from open water bodies. The Giant Eland currently exists only in areas experiencing rainfall of more than 1000 mm per year. 

All three locations at which prehistoric species were identified represent a range of climatic conditions. However, the distribution of species is different at the three sites. The different species distributions and variety of habitats represented suggests that these three sites might represent a considerable time depth, a conclusion supported by the difference in style. For example, the engravings at Sluguilla are predominantly of large wild fauna, while human figures are common at Rekeiz and Sluguilla. Domestic cattle are represented prominently at Rekeiz and Bou Dheir, and possibly also at Sluguilla.

Further analyses of the species represented in rock art will be carried out in future seasons with the aim of establishing whether any conclusions may be drawn regarding environmental variations from site to site, or over time. It is assumed that the animals depicted at these sites existed locally and were observed at close quarters by the groups that created the rock art, based on the number of representations and the highly accurate, naturalistic representations. The results from the November 2006 season demonstrate that rainfall in the areas examined is likely to have been at least 500 mm per year at some point over the past 10,000 years, during which the Sahara is known to have experienced humid conditions before current conditions of aridity were established, around of after about 5000 years BP in most Saharan regions for which data are available. 

A more detailed discussion of the identification of species from rock paintings and engravings, and of the environments in which these species are found, is provided in Annex II at the end of this report, which includes figures.

3.3 Identification of new archaeological sites
New archaeological sites were recorded at Wadi Ternit (TR), Limsharha (LM), Wadi Erni (ER), Galat el-Masiad (MS), Irghraywa (IR), Bou Dheir (BD), and Rekeiz Lemgassem (RK), bringing the total number of sites recorded in the Northern Sector of the Free Zone since 2002 to around 186. The vast majority of these sites are individual monuments, most of which are almost certainly burials dating from the pre-Islamic period. However, some of these sites represent groups of monuments, assemblages of rock paintings or engravings, and other archaeological features such as assemblages of worked stone. A few sites represent Islamic burials. (The reconnaissance survey in March 2005 resulted in the recording of 121 sites, bring the total number of sites recorded over the course of the Project to date to 307).

3.3.1 Wadi Ternit

An extensive funerary complex was noted along the Wadi Ternit, at a location visited briefly during the first field season in 2002 (area TR). An entire day was spent at this location during the November 2006 field season, where 29 monuments were recorded, situated on ridges on the south-west and north-east banks of the Wadi Ternit (areas TR1 and TR2 respectively), which at this location is well vegetated with shrubs and large acacia and tamarisk trees. Other monuments remained unrecorded due to the presence of a large amount of unexploded ordnance including shells, cluster bombs and anti-personnel devices, which made certain areas unsafe for surveying. The monuments recorded include bazina, platform and tumulus monuments (see Annex I), a number of monuments appear to have been reworked into defensive structures during the recent conflict with Morocco. At least one approximately circular “ziggurat-like” structure was recorded, similar in appearance, construction and dimensions to a monument recorded in 2002 in this general area of the Northern Sector. This monument was situated at the apex of a ridge on the southern side of the wadi; on the northern side a large platform monument was recorded in a similar type of location. 

Of particular note at this location were two structures which are most reasonably interpreted as graves, situated on top of, but away from the edge of, the ridge on the northern side of the wadi. These structures consist of elongated sandstone slabs placed horizontally, and embedded into the surface of the ridge (Figure 3). The dimensions of the structures suggest an adult and an adolescent/juvenile burial. These features superficially resemble Islamic graves. However, the desert pavement surface inside the structures is almost identical to that outside the structures suggesting either that (i) the desert pavement both inside and outside the structures has formed since the structures were constructed, or (ii) the existing desert pavement was disturbed during construction, but has since had sufficient time to recover to its previous state. While the rate of formation or recovery of desert pavement is not known in this area, these factors suggest that the structures may be of very great age, predating the Islamic period by millennia. Geomorphological studies of the desert pavement might help to provide an approximate, or at least a minimum, age for these monuments. Such studies might assess the time taken for the desert pavement to form, through an analysis of sediment accumulation rates, based on dating of the sediment situated beneath the structures and on top of the underlying bedrock. This could be achieved by a combinated of OSL dating of the accumulated aeolian material under the desert pavement and cosmogenic dating of material on the surface. Any assessment of accumulation rates would be conducted in the vicinity of, but not immediately adjacent to, the structures, in order to avoid damage to them pending the establishment of their approximate age, prior to any further archaeological investigation. 
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Figure 3. Left: Pair of grave-like structures at Wadi Ternit, with large platform monument in background. Right: Desert pavement inside and outside of one of the structures. 

3.3.2 Limsharha
North of area TR a further collection of monuments was recorded, immediately north of Wadi Ternit and east of the mountain of Limsharha (area LS). Only a sample of these monuments (12 in total) was recorded in any detail due to time constraints and adverse weather conditions (high winds which mobilized sand and dust which made recording and photography difficult). A series of monuments was recorded at the southern base of a small hill, a few 100 m north of the edge of the Wadi, including three “complex” monuments and a monument exhibiting bazina and corbeille features (Figure 4, Annex I). The complex monuments are characterised by a long row of vertical stones and slabs running at a tangent to, and extending either side of, a tumulus, behind which is situated an annex or “tail”. The upright slabs adjacent to the tumulus are large - up to 1 m in height and about 0.75 m in width (Figure 4). These monuments are of the same general type as a number of monuments recorded previously in the vicinity of Tifariti. Similar structures were recorded along ridges and hills to the northeast of this site (Figure 4), and a number of monuments were sighted from the vehicles in this general area. To the north-west of the main concentration of sites at location LS00, a single large bazina monument with dimensions ~ 4 x 1.3 m was recorded (site LS101). This monument had been damaged, and some of the material used in its construction appears to have be reused to construct a series of Islamic graves on its eastern side. Nonetheless, the structure of the bazina is very clear, with most of the perimeter well preserved. 
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Figure 4. Monuments at Limsharha. Left: The mountain of Limsharha is visible as the large mountain on the right (photo looking approximately west). Right: vertical slabs forming the “front” of one of the complex monuments. 

3.3.3 Wadi Erni
Two locations were assessed along Wadi Erni, bring the number of sites recorded in this area to seven. Location ER2, visited in order to assess potential alluvial fans visible on satellite imagery, was also notable for the presence of a number of monuments and numerous engravings (Figure 5). Some of these monuments superficially resemble the bazina style, but are more crudely constructed with loosely packed sandstone slabs (Figure 5). Some monuments are hollow in the centre and certain structures resemble the remains of shelters rather than burials. These structures are also associated with standing stones and crude stone piles, and are situated on an area elevated several metres above the surrounding landscape and the wadi. The engravings have been made on flat horizontal slabs situated on this raised area. The majority of engravings are abstract in nature (Figure 5), although anthropomorphs are also present, and an engraved slab some distance from the main site also includes a highly naturalistic rendering of a gazelle. The collection of engravings at this location represents a potentially important new rock art site, the second new rock art site to be identified and recorded during the course of the Project (the first being the series of painted rock shelters at Bou Dheir). 

The second location assessed in the vicinity of Wadi Erni was visited briefly en route from Wadi Ternit to Tifariti, and was notable for the presence of a large “ziggurat-like” monument situated in a prominent location on a ridge overlooking Wadi Erni. 
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Figure 5. Left: Raised area in vicinity of Wadi Erni containing a variety of structures, monuments and abstract engravings. Right: detail of one of the engraved slabs. 

3.3.4 Galat El-Masiad
Galat El-Masiad is a prominent flat-topped hill situated east of Rekeiz Lemgassem, which represents a topographic maximum in this area. The hill is known historically as a location where animals may be observed, and consequently as a location important for hunting: Galat El-Masiad translates as “Mountain of the Hunt”. This topographic feature is physically notable for the presence of a long dyke that extends from a point approximately half-way between the base and the summit, down the hill slope and onto the adjacent plain, on the northern side of the hill (Figure 6). This dyke consists of two parallel ridges between which is a low area; the result is a sheltered ramp extending up the side of the hill. It is speculated that this ramp may have been used to provide cover for hunting groups during the prehistoric (and perhaps historical) period, and that its structure may have been modified to enhance its utility for this purpose. However, this is pure conjecture at this stage.

Seven funerary monuments were recorded around the base of the hill, on the eastern, southern and western sides. These included four tumuli, one elongated or “axle-shaped” monument (see Annex I), a burial inside a large hollow boulder, the opening of which had been sealed by rocks and subsequently disturbed, and an Islamic burial. One of the tumuli was constructed against the dyke/ramp, while another was constructed on the edge of a small terrace extending down the bank of terrace on one side. The latter monument also incorporated quartz chippings (Figure 6), used extensively in association with funerary monuments in North African and elsewhere, which extended onto the terrace in the direction of a loose arrangement of stones at the further edge of the terrace some 5 m from the monument.

A number of three-sided (or in some cases four sided with entrance) shelters were recorded on the summit of Galat El-Masiad, concentrated on the eastern side of the plateau forming the top of the hill and situated near its edge. The walls of he shelters were typically about 1m in height. Some of these shelters had evidently been used in recent decades, as apparent from the presence of spent cartridges, plastic bottles and modern fabrics, and recent disturbance of the materials from which some of the shelters are constructed. Some scant metal remains of a modern structure were noted at the centre of the plateau, and local accounts indicate that MINURSO have been active on the plateau. It is plausible that some of the shelters may date from older historical or prehistoric periods, having been reused in recent times, although this is conjecture; the nature of the patina on the rocks from which the shelters are constructed indicates that they have not been varnished in situ, suggesting that they are unlikely to date from the prehistoric period.
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Figure 6. Left: Dyke forming the “ramp” feature at Galat El-Masiad. Right: Top of monument on edge of terrace on south-western side Galat El-Masiad, showing quartz scatters.

3.3.5 Rekeiz Lemgassem

The rock art of Rekeiz Lemgassem is widely known and has been studied extensively and published by researchers from the University of Girona. It is not the aim of this Project to reproduce the work of the Girona team. Nonetheless, fauna as depicted in the rock art were recorded for the purposes of assessing past environmental conditions (see above). Rekeiz Lemgassem contains a number of funerary monuments, and 15 monuments were recorded along the sections of the escarpment of Rekeiz Lemgassem visited during this field season (this number includes those noted during the first season of fieldwork in 2002). Large conical tumuli, bazina monuments, and axle-shaped monuments are all present at Rekeiz Lemgassem, and standing stones are associated with a number of these monuments. 

3.3.6 Bou Dheir
In addition to systematic recording of the rock art at Bou Dheir, assessment of the fauna depicted in the paintings, and the sampling of the collapsed rock shelter for potential cosmogenic dating (see above), some new sites were identified in the vicinity of Bou Dheir. These included a two additional decorated shelters, with poorly preserved paintings, at the northern end of the Bou Dheir formation. It was extremely difficult to identify any distinct features in the new rock art. Nonetheless, the existence of these newly identified shelters suggests that more rock art may be present in this area, which has not been surveyed comprehensively. More monuments were recorded, bringing the total recorded to five (more monuments were identified from vehicles and will be recorded in future seasons). 

3.3.7 Irghraywa
A previously unsurveyed concentration of monuments was recorded at Irghraywa, some 15 km north-east of Bou Dheir. These monuments are situated either side of the track, on a heavily varnished pavement surface located between a series of hills and ridges and a vegetated wadi. Eight prehistoric monuments were recorded, including tumuli and one complex monument of a type similar to those recorded at Limsharha and (in previous seasons) Tifariti. A collection of seven Islamic-style graves was also recorded; these were of varying sizes and pointed in various directions. In addition to the eight decorated rockshelters recorded in 2002 (also recorded in detail by the Spanish team from the University of Girona), this brings the total number of monuments recorded in the vicinity of Irghraywa to twelve. A number of monuments were sighted from the vehicles to the east of this location but were not recorded due to time constraints. These will be recorded in future seasons.

4. Discussion

The November 2006 season added considerably to our knowledge of the funerary sites of the Northern Sector of the Free Zone of the SADR, with a number of new and important sites being recorded. Extensive new funerary complexes were recorded at three locations: Wadi Erni, Limsharha, and Irghraywa (the eight monuments recorded at Irghraywa appear to part of a much larger complex extending over a large area, as do the monuments recorded at Limsharha). The data gathered during this season extend our knowledge of the distribution of certain types of monument, principally bazina and complex monuments, which appear to be highly characteristic of the Northern Sector and rare or absent in the Southern Sector. No additional crescent monuments were recorded, suggesting that these are characteristic of the south, with isolated examples occurring at Bou Dheir and El-Lous Lajaram, as recorded during previous field seasons. It appears that the different monument types are not evenly distributed throughout the Free Zone, suggesting that the archaeology of the Northern and Southern Sectors may represent different prehistoric cultural groups and/or phases of occupation.

The general archaeological record, the geomorphological features of the Free Zone, and studies of past climatic change in the wider Saharan region indicate that climatic conditions would have been significantly wetter in the past than they are today. Analysis of animal species represented in rock art provides a clearer picture of environmental conditions in the region during the Middle to Late Holocene (after about 7000 years before present), when the rock art is most likely to have been produced (e.g. Soler Subils, 2006). Assuming that the species depicted were present locally, which is the most likely explanation for their presence in the corpus of rock art, we can infer that rainfall in the region must have been much greater than at present. A number of these species are found only in regions where rainfall exceeds 250 mm per year (five times current amounts in the wettest parts of Western Sahara), while others require a mean annual rainfall of at least 500-600 mm or the existence of permanent bodies of open water. Accounting for uncertainty in species identification from rock art, we can conclude that during the Middle to Late Holocene must have been at least 250 mm, and possibly much greater, and that permanent open water bodies existed, for example in the wider regions around Bou Dheir and Sluguilla. 

5. Future work

Future work will continue to extend the inventory of archaeological sites via reconnaissance survey in both the Northern and Southern sectors. Environmental survey work will continue to assess the potential for environmental dating through sampling and analysis of paleo-environmental indicators throughout the Free Zone.

A season of detailed fieldwork in March and April 2007 will focus on the assessment of lithics and ceramics in the area immediately north of Tifariti, extending the contextual information in the area containing the monuments excavated in November 2005. This season will be followed by a similar season of work at the site of Lajuad in autumn 2007, subject to agreement from the SADR authorities. Assessments of lithics and ceramics at Tifariti and Lajuad will provide an opportunity to compare cultural records from key sites in the Northern and Southern Sectors. The existing analysis of funerary monuments in these areas will also be extended. The aim of this comparative study will be to infer information about cultural coherence in the prehistoric period over a relatively large geographical area, and to compare cultural records with those of the surrounding Saharan regions. 

Environmental work in 2007 will include the sampling of a speleothem (a geochemical deposit formed from the passage of water) in one of the caves at Lajuad. This feature was noted during the March 2005 reconnaissance mission and represents a potentially very important record of past changes in climate, not only in the Free Zone, but for the wider western Sahara region. In other areas (Europe, Western Asia, Oman) speleothem records have made possible detailed reconstructions of past changes in temperature and rainfall (Bar-Matthews et al. 1999; McDermott et al. 2001; Fleitmann et al. 2003; Wang et al. 2005). If the Lajuad record is suitable for dating studies it could make a major contribution to studies of past climate change. One of the long-term aims of the Western Sahara Project is to establish when past climatic transitions occurred, and to examine the links between such events and human social and cultural change. 

In the longer term, comparative studies of cultural materials, environmental and reconnaissance survey work will be extended to cover larger areas and complemented by excavation work aimed at developing our knowledge of past societies and populations, and their cultural (including burial) practices.
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Annex I: Monument Typology
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Types of monument recorded to date in the Northern Sector of the Free Zone, SADR. 
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