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Recent work in the Casablanca area considerably 
modified earlier interpretations ofits prolific Palaeolithic 
record. New results reported in ihis paper stress the 
absence of traces of a very early hitman occupation. The 
main part of the rich Acheulean sequence at Casablanca 
dates front the secondpart of the Middle Pleistocene, 
though palaeomagnetic data suggests that the earliest 
tracés of hitman activities date from before the Brunhes-
Matuyama boundary (Thomas-1 quarry, levelL). 
Throughout the Acheulean sequence the same lithic raw 
materials were used, which allows comparison of 
technological characteristics of the various assemblages. 

1. Introduction 
The Casablanca regiem, on the Atlantic coast of the 

Moroccan Meséta, is rich in Palaeolithic sites preserved in 
an exceptionally well developed series of littoral deposits 
(Fig. 1). This series formed the basis for the definition of 
the majority of the stratotypes of the classical stages of the 
Maghreb's marine Pleistocene (Neuville and Ruhlman 
1941; Biberson 1961; Texier et al. 1985). The deposits 
yielded various fossils of hominids (Biberson 1956; 
Ennouchi 1969, 1972). which are at the origin of the first 
anatomically modern humans (Hublin 1991). Recent work 
has established a new lithostratigraphical (Texier et al. 
1994; Lefèvre et al. 1994), biostratigraphical and 
archaeological framework (see Table 1), that will be used in 
this paper to discuss the age of the first occupation of the 
Casablanca region and to present some aspects of its 
Acheulean sequence. 

2. Krom the Pliocene to the Middle Pleistocene 
The base of the stratigraphic series of Casablanca is of 

Pliocene age (Raynal et al. 1990), dating from before the 
Quatemary volcanism of the Middle Atlas (El Graoui 
1994). 

The oldest fossiliferous site in the Casablanca sequence is 
the Lissasfa karst complex, developed in the top of littoral 
deposits that have their base at about 170 m above present 
sea leve!1. lts microfauna, which contains Paraethomys sp., 
Ruscinomys sp.. Mus sp. and Gerbillidae, suggests a Middle 
or Early Pliocene age. 

Ahl-Al-Oughlam is a younger site, systematically 
excavated from 1989 onwards, and located in a shoreline 
cut in beach deposits at 108 m above sea level (Raynal 
et al. 1990). lts vertebrate fauna, by far the richest one of 
the North African late Cenozoic and only comparable to the 
rich sites of eastern Africa, suggests an age of around 
2.5 Myr BP (Geraads 1993a; 1995). More than 70 species 
have been identified, belonging to all main groups: fishes, 
reptiles (giant tortoise, lizards, snakes, crocodiles and the 
rare Amphisbaenidae), various birds (with a remarkable 
coexistence of penguin and ostrich, and with pseudodontor-
nithes, giant sea birds with false teeth) and mammals, the 
most common group. Carnivores are represented by 23 taxa, 
13 of which are new (Geraads, in press), e.g. Hyaenidae 
(Crocuta, Pliocrocuta), a sabre-toothed felid, Mustelidac, 
Canidae (Vulpes, Nyctereutes), the oldest known bear from 
Africa and a morse. The herbivores comprise elephant, a 
mastodont, a fossil pig (Kolpochoerus phacochoeroides), a 
bovid-sized giraffe (Sivatherium maurusium), antelopes 
(Kobus and Damaliscus), a three-toed horse (Hipparion), a 
rhinoceros (Ceratotherium), a monkey (Theropithecus), as 
well as a large variety of rodents and insectivores. It is 
obvious that the large predators played a major role in the 
formation of this fossiliferous site, of which we have a 
representative sample now. Traces of hominids, be it as 
fossils or in the form of artefacts, are completely absent in 
this large assemblage, and the Ahl-Al-Oughlam site thus 
seems to date from before their arrival in the Maghreb. 

The Early Pleistocene of Casablanca, not well known in 
detail yet, is currently the object of systematical research, 
and various stratigraphical units have been identified 
between 45 and 100 m above sea level. No important 
fossiliferous site is known yet, and no stone artefacts have 
been recovered in situ. Finds recovered from deposits 
formerly attributed to the Maarifien, the Moulouyen or the 
Salétien are either geofacts collected from high-energy 
littoral facies (old collections of Biberson in the Déprez 
quarry and recent collections by J.P. Raynal and D. Lefèvre 
in the Bir As Smar pit), or are recent artefacts from 
superficial colluvial deposits, as in other sites in Morocco 
(Raynal and Texier 1989): at yet there is no 'Pebble 
Culture' in situ at Casablanca. 
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Table 1. Synthetical survey of the Casablanca Palaeolithic record and its geological context. 
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Fig. 1. Location of sites in the Casablanca area: 1. Sidi Abder-
rahmane; 2. Grotle des Ours; 3 Sidi Abderrah-mane Extension; 
4. Thomas 1; 5. Grotte des Rhinocéros Oulad-Hamida 1; 6. Ahl-AI-
Oughlam; 7. Bir As Smar; 8. Sidi Messaoud; 9. Lissasfa; 
10. Ghaudour Ben Habib; 11. Sidi Al Khadir East. 

3. The Middle Pleistocene 
The Middle Pleistocene is characterized by abundant 

human occupation. Deposits of this period are very well 
developed and display great lithostratigraphical detail: 
seven marine units are identified, stepped between 9 and 
35 m above present sea level and covered by continental 
fossiliferous deposits (Texier et al. 1994). The abundant 
finds discovered in the quarries of Sidi-Abderrahmane, 
Thomas-1 and Oulad Hamida-I allow us to characterize the 
contemporary 'animal' environment and to establish the 
niain lines of the local Acheulean sequence. 

Throughout the sequence arkoses and cambrian feldsparic 
quartzites - often referred to as El Hank quartzites - form the 
principal raw materials. They were abundantly present in 
various sizes on the former beaches and rocky outcrops, and 
give the assemblages a rather 'archaic' character. Experiments 
with these rocks have given us a good idea of their flaking 
characteristics. The raw materials are very though and 

massive, and very hard to flake, though knapping is facilitated 
by making use of plane surfaces, natural or arteficial ones. 
Fractures are very clear: hard percussion created decorticated 
surfaces with well marked negative scars and also entailed 
frequent knapping accidents such as breakage of flakes or 
pebbles along the axis of percussion (Siret breaks, 
accidentally broken pebbles, galets a un enlèvement fendus). 

Flint constitutes only about 5% of the raw materials, up 
untill the Upper Acheulean, when flint was sought for more 
systematically. Flint is locally available in the form of small 
pebbles (1 to 5 cm in diameter) in various coarse grained 
littoral deposits. 

The exploitation of the same raw materials throughout 
the Acheulean sequence at Casablanca allows a compaiïson 
of the technological characteristics of some representative 
series. They are presented here along the lines of the 
classification model developed on basis of a study of the 
assemblages from Unit L of the Thomas quarry, briefly 
explained below. This model is based on the character of 
the working surfaces, their disposition and exploitation; it 
integrates dynamic aspects (sequences of production of 
flakes and of shaping, reduction of objects, re-use etc.) and 
functional ones (specific morphology, transformation by 
usage...). Seven main groups are discerned: 

Group 1: flaking carried out by using cortical striking 
platforms 

Group 2: flaking from one non-cortical striking platform, 
possibly re-adjusted 

Group 3: flaking using two non-cortical striking platforms 
for one and the same working surface 

Group 4: flaking using three to five non-cortical striking 
platforms for one and the same working surface 

Group 5: flaking from non-cortical striking platforms 
belonging to various working surfaces 

Group 6: exploitation/shaping of flakes and fragments 
Group 7: objects transformed by usage 

The group-subdivisions thus repose upon technological 
and/or secondary morphological criteria (such as re-use of 
striking platforms, recurrence of flake removals, length of 
blanks (both arteficial and natural ones), surface size of 
flake removals and presence/absence of cortex). 

Group 4 contains most objects with multiple flake 
removals. Starting with flaking from cortical striking 
platforms (group 1) and foliowed by an increase of flaked 
surfaces this group contains the majority of complex and/or 
typical objects. The most complete bifaces as well as the 
best exploited cores are within this group. Group 6, with 
cores on flakes and fragments and tools on flakes testifies 
to the final stages of the knapping process. 

Items transformed by usage or re-utilization are at the 
origin of part of the observed assemblage variability. Table 2 
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surveys some characteristics of four representative series of 
the Acheulean sequence at Casablanca, as assembled from 
1978 onwards during excavations by the Mission préhisto-
rique et paléontologique frangaise au Maroc and the 
Institut National des Sciences de l'Archéologie et du 
Patrimoine at Rabat: member L of the Thomas-1 quarry 
(TH LI and TH L5). the Grotte des Rhinocéros of the 
Oulad Hamida-1 quarry (GDR) and Sidi-Abderrahmane 
Extension (SAE). Table 1 only considers the effective totals 
of the various groups with exclusion of (natural) blanks. 

Table 2 s e e text for ex planation 

Sites: TH LI THL5 GDR SAE 
Age: >0.78 Myr BP ? ±0.4 Myr BP <0.4 Myr BP 

Groups ii % n % n % n % 
1 18 6 18 4.8 77 15 31 5.4 
2 56 18.8 79 21.2 71 13.8 62 10.7 

3 38 12.8 11 2.9 23 4.5 96 16.6 

4 124 41.6 61 16.4 110 21.5 199 34.5 

5 18 6 66 17.7 35 6.8 5 0.9 
6 36 12.1 97 26 100 19.5 181 31.4 

7 8 2.7 41 II 97 18.9 3 0.5 

Total 2«)S 100 373 II Ml 513 100 577 UMI 

The earliest occupation known yet has been discovered in 
the Thomas-1 quarry, in level L of the Formation 1 of the 
Oulad-Hamida Group (Raynal and Texier 1989). The 
assemblage contains flakes struck from discoidal cores and 
from polyhedrons. Besides chopping-tools, polyhedrons and 
some cleavers, bifaces form the most characteristic element 
within the tools. They are often partial only and usually 
display lateral or lalcral-distal concavities, that make up the 
point of the bifaces. 

The fauna from this site is dominated by hippopotamus, 
like the probably somewhat younger site of Tighenif 
(Ternifine) in Algeria, and contains furthermore elephant, 
zebra and gazelles. Palaeomagnetic data suggests an age in 
excess of 0.78 Myr BP for the main part of this local early 
Acheulean sequence (Sen, in litteris). 

Various sites (Sidi Al Khadir, Gandhour Ben Habib, 
Oulad Hamida 1) have yielded small assemblages 
dominated by debitage. These assemblages are being 
studied now, and can be dated in the first part of the Middle 
Pleistocene (Group of Oulad Hamida). The main part of the 
Acheulean sites from the Casablanca sequence, including 
the hominid sites from the Thomas quarries (Geraads et al. 
1980), however date from the second half of the Middle 
Pleistocene (Anfa Group). The Grotte des Rhinocéros of the 
Oulad-Hamida-1 quarry (Raynal et al. 1993) yielded a rich 
lithic industry and an abundant fauna with about 50 

vertebrate species (Geraads 1993b, 1994) that indicate a 
rather open and dry environment. ESR-dating of tooth 
enamel of Ceratotherium simum (Rhodes et al. 1994) gives 
the assemblage an age of about 400 Kyr BP. The abundant 
remains of white rhinocéros suggest specialized hunting by 
hominids. Compared to the local early Acheulean one can 
observe an increase of discoidal cores and of flake 
production; cleavers are rare while bifacial pieces are 
larger, characterized by convex and/or concave edges that 
constitute a pointed extremity (cf. Fig. 2). 

In the Thomas-1 cave the level that yielded the human 
mandible in 1969 is now under excavation. The recovered 
assemblage is quite different from the series of the Grotte 
des Rhinocéros, as it is dominated by flaked pebbles, and 
comparable to the series collected at the time of the 
discovery of the jaw (Geraads et al. 1980). This variability 
can probably be explained by the small size of the sample 
recovered from the infill yet. 

A more recent stage is well illustrated at Sidi-Abder-
rahmane-Extension. Here we observe an important use of 
block-fragments and frequent recycling of rolled artefacts 
with multiple scars. Flakes are mainly produced from 
discoidal cores and polyhedric forms are quite rare. So are 
predetermined flakes, but these coexist with a diverse 
toolkit on flakes. Bifacial pieces are generally made on 
flakes and mostly display convex sides and tend towards 
ovate forms, even to discoidal ones. Cleavers are rare here. 

The upper part of the Acheulean sequence is represented 
at the Cap Chatelier site, with an age in excess of 200 Kyr 
(optically stimulated luminescence dates by Rhodes 1990): 
production of predetermined flakes and thin, small bifaces, 
a diverse set of tools on flakes and very few cleavers 
(Debenath et al. 1982). 

The Acheulean series of Casablanca are thus 
characterized by a large homogeneity, which is to a large 
extent the result of the use of the same mineral resources 
over various hundreds of thousands of years. The raw 
material, abundantly available in all sizes, allowed a 
production of large flakes or voluminous fragments of 
pebbles and blocks. The only constraint consisted in the 
transport of heavy objects, making voluminous flaked items 
rare in the excavated sites. The various types of blanks 
introduced to the sites are very well recognizable in the 
bifaces of the various series. 

The industries testify to a certain stability throughout the 
Middle Pleistocene (lateral dissymmetrie proper to a partial 
shaping, for example), but they also bear witness of an 
increasing complexity of elementary modes of reduction 
and of a continuous technological enrichment in which 
earlier acquirements resurge (the polyhedric proximal pari 
of some bifaces of the Grotte des Rhinocéros, for example). 
The observed changes in the morphology of the various 
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Fig. 2. Distribution (in %) of various biface edge-types of the assemblages 
Rhinocéros), TH1/L1 (Thomas 1 Quarry, Level L1). 

Point, cve edge, cvx edge 

SAE (Sidi Abderrahmane Extension), GDR (Grotte des 

objects can be quantitïed; tbr instance the remarkably 
regular change over time ot" the angle formed by the 
directions of the two flake removals that delimit a sequence 
ot flake removals on one (or two) working surfaces. The 
neat correlation between the number of flake removals and 
the number of striking platforms (cf. Fig. 3) is a 
technological constant (a succession of x flakes originating 
trom one platform), verificd in experiments and determined 
by the mechanica] characteristics of the raw material. 
Within this 'Acheulean' unity the changes within the 
bifaces reflect in our view a morpho-functional evolution, 
relayed in time by a more systematic production of flakes, 
including predetermined ones. 

A comparison of the probable use of the objects 
identified in our classification with experimental results 
(Toth 1985) leads to the following conclusions regarding 
the activities performed at the sites: Thomas-1 LI : some 
stone working. hide slitting, heavy duty butchery, bone 
breaking; Thomas-1 L5: stone working dominates. light 
duty butchery; Grotte des Rhinocéros: stone working 

important, hide slitting, light and heavy-duty butchery, 
bone breaking; Sidi-Abderrahmane Extension: stone 
working important, hide slitting, light duty butchery, bone 
breaking. 

The large scale excavations that are in progress now at 
Casablanca will allow us to develop these preliminary 
interpretations in more detail and to propose more 
specific functional hypotheses for the various sites 
discussed here. 

4. Conclusions 
As a result of the recent and ongoing work in the 

Casablanca region a few concluding points can be stressed 
here: 
- as yet the Casablanca region has not yielded any evidence 

of very early human occupation of the Moroccan Atlantic 
coastal area 

- palaeomagnetic data suggests that the earliest traces of 
human occupation date from (just?) before the Brunhes-
Matuyama boundary (0.78 Myr BP) 
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Mean number of flake removals compared to number of striking platforms 

5 6 7 8 9 

Number of striking platforms per object 

1 0 1 1 1 2 1 3 

Fig. 3. Mean number of flake removals compared to number of striking platforms, for three assemblages: SAE (Sidi Abderrahmane Extension), 
GDR (Grotte des Rhinocéros), TH1/L1 (Thomas 1 Quarry, Level L1). 

- throughout the variability demonstrated by our recent 
excavations various morpho-technological stages are 
discernable. These do not allow a formal subdivision of 
the Acheulean sequence but the appearance of 
predetermined flaking techniques, applied to the principal 
raw material (quartzite), nevertheless characterizes a 
rather recent phase of this sequence. 
Finally, our current state of knowledge is presented here 

in the form of the synthetical table l; while significantly 

modifying earlier data, the current framework reflects only 
a provisional stage of our ongoing research. 

Autorisation de publier no. 462 du 14 juin 1995 

note 

1 The site was discovered May 17th 1995, by D. Lefèvre and 
J.P. Raynal. 
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