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S1 File 

MSA/MP nomenclature in the Maghreb.

The Maghreb (comprising Morocco, Algeria, Tunisia and western Libya) is geographically located in the 
transition zone between the Middle/Upper Paleolithic (MP/UP) industries of western Eurasia and the 
African MSA/LSA [1]. The geographical position and characteristics of stone tool morphologies of the 
Maghreb inevitably raise the question regarding nomenclature for the Palaeolithic technocomplexes 
in the region. Although recent papers invest much effort into resolving the ongoing scientific debate 
by providing critical reviews on the characteristics of these stone tool assemblages [2, 3], an overall 
accepted terminology for the Palaeolithic industries from the Maghreb has yet to be agreed upon. 
Dibble et al. [2] pointed out that the attribution of many assemblages from Morocco to the MP seem to 
have happened largely due to historical reasons, and that they moreover share closer affinity to other 
MSA industries from the African continent. For our paper, we decided to use the African terminology 
and consequently use the terms MSA and LSA for the respective Palaeolithic industries from the 
Maghreb.

References

1. Garcea EAA. The Spread of Aterian Peoples in North Africa. In: Garcea EAA, editor. South-Eastern 
Mediterranean Peoples Between 130,000 and 10,000 Years Ago. Oxford: Oxbow Books; 2010. p. 37-53.

2.  Dibble HL, Aldeias V, Jacobs Z, Olszewski DI, Rezek Z, Lin SC, et al. On the industrial attributions of the 
Aterian and Mousterian of the Maghreb. Journal of Human Evolution. 2013;64(3):194-210. doi: http://dx.doi.
org/10.1016/j.jhevol.2012.10.010.

3. Linstädter J, Eiwanger J, Mikdad A, Weniger G-C. Human occupation of Northwest Africa: A review of Middle 
Palaeolithic to Epipalaeolithic sites in Morocco. Quaternary International. 2012;274:158-74.
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S2 File: Sediment and bedrock analyses

Grain size

Subsamples of 10 g (<2 mm diameter) were treated with hydrogen peroxide (50 ml, 35%) overnight and 
heated during the next day to remove any organic matter. Afterwards, the samples were dispersed using 
sodium pyrophosphate solution (10 ml, 0.4 N) and ultrasonic treatment for 45 minutes. Carbonates 
were not dissolved, in order to retain the original grain sizes of each sample. Particle-size analysis of the 
sand fraction was carried out by dry-sieving with screens of 63, 125, 200 and 630 μm. The subfractions 
of silt and clay were determined by X-ray granulometry using a SediGraph IIITM with MasterTech 052 
AutosamplerTM (Micrometrics) [1].

XRF analysis

XRF analyses were applied to sediment samples and bedrock materials to obtain their elemental 
compositions. Concentrations of specific elements and their ratios can serve as indicators for sediment 
provenience and weathering processes.

Bedrock materials were put in a steel cylinder, closed with a steel pin and crushed manually by 
hammering on the steel pin. The crushed bedrock samples and subsamples of the air-dried sediments 
(8 g, <2 mm diameter) were homogenised and milled to fine powder (<30 µm) using a vibration mill 
MM 200 (Retsch) for 10 min at 30 Hz). 4 g of the milled powder was mixed and homogenised with a 
binder (1 g Cereox Licowax). Subsequently, the mixture was filled into a die and pressed to pellets by 
a Vaneox press (20 t for 2 min). Analyses were carried out with a Spectro Xepos X-ray fluorescence 
analyser under a He gas atmosphere. Contents of the elements from sodium (11) to uranium (92) were 
simultaneously determined.

Thin sections

For the preparation of thin sections, samples were first impregnated with araldite glue and then placed 
in a vacuum (-20 in Hg) overnight. After being oven dried, both the samples and the glass slides were 
ground down to create flat surfaces using a Metaserv 2000 grinder. The samples were mounted onto 
the slides before being cut and then ground down using the diamond wheel on a PetroThin machine 
until a uniform thickness of 30 µm was achieved. Visual examinations were performed under a Nikon 
polarizing microscope using both plane-polarized and cross-polarized light (see the sections on 
micromorphological characteristics in Nash and McLaren [2] and the references therein).

Stable isotopes

For stable isotope analysis hand specimens were ground in a mortar using a pestle and then powdered 
in a ball mixer mill. About 1.5 mg per sample were flushed with He to remove air and then acidified 
with ~0.2 ml phosphoric acid (100%). CO2 gas from the acidified samples was obtained using a Gilson 
autosampler system. Measurements were conducted using a SERCON Hydra 20-20 continuous flow 
isotope ratio mass spectrometer, calibrated via IAEA calcite standard CO8. The precision of carbonate 
analysis based on replicate investigation of the laboratory standard is better than 0.2‰ for both δ18O 
and δ13C. Isotope values are reported per mil (‰) vs V-PDB.
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Supplementary Tables

S1 Table
Measured moisture contents, beta dose rates and chosen preheat/cutheat temperatures.

Sample Unit Depth Moisture content (%) Attenuated beta dose rate 
(Gy/ka) Preheat/Cutheat

(cm) Full saturation Present day Beta counter HRGSb

Cave mouth section
L-EVA-1210 1 40 19.8 5.5a 0.90±0.02 0.70±0.02 260/220
L-EVA-1139 3a 55 22.9 0.9 0.73±0.01 0.74±0.01 260/220
L-EVA-1140 3b 70 22.4 1.1 0.69±0.03 0.40±0.02 260/220
L-EVA-1141 4c 110 19.2 2.2 0.68±0.01 0.56±0.01 240/200
Lower cave section
L-EVA-1142 6d 185 24.3 1.9 1.49±0.02 2.55±0.05 260/220
L-EVA-1143 16 210 24.3 5.5 1.74±0.05 1.71±0.03 260/220
L-EVA-1083 30 260 26.8 9.3 2.32±0.05 1.99±0.04 260/220
L-EVA-1084 39 300 25.2 9.5 1.87±0.03 1.71±0.04 260/220
L-EVA-1085 55 375 26.7 5.2 1.81±0.03 1.50±0.03 260/220
L-EVA-1144 55 375 26.7 5.5 1.72±0.04 1.58±0.03 260/220
Terrace section
L-EVA-1145 S2 45 25.0 12.1a 0.76±0.02 0.89±0.02 260/220
L-EVA-1146 S3 70 24.5 4.1a 0.79±0.01 0.73±0.02 260/220
L-EVA-1212 S5 100 19.4 4.1a 0.62±0.01 0.49±0.01 260/220
L-EVA-1213 S6 115 17.0 3.6a 0.93±0.02 0.51±0.02 260/220
L-EVA-1148 S7 150 23.8 8.1a 0.81±0.02 0.84±0.02 260/220

aSamples were collected after a rain event.
bHigh resolution gamma spectrometry.
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S4 Table
Single grain dose recovery properties.

Sample Unit accepted/measured given dose measured De
a Overdispersion recovery

grains (Gy) (Gy) (%) ratio
Cave mouth section
L-EVA-1210 1 51/1600 11.2 10.9 2±4 0.97±0.04
L-EVA-1139 3a 86/1000 78.5 72.2 7±1 0.92±0.05
L-EVA-1140 3b 58/900 98.5 90.6 14±2 0.92±0.06
L-EVA-1141 4c 97/800 105.0 100.8 5±1 0.96±0.05
Terrace section
L-EVA-1145 S2 88/1200 21.5 20.9 7±1 0.97±0.05
L-EVA-1146 S3 86/1400 23.9 22.9 7±1 0.96±0.05
L-EVA-1212 S5 61/900 67.2 63.8 6±1 0.95±0.05
L-EVA-1213 S6 63/900 118.3 111.2 14±2 0.94±0.07
L-EVA-1148 S7 89/800 135.2 124.4 9±1 0.92±0.05

aDetermined using the Central Age Model (Galbraith et al., 1999).
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        S7 Table
        Summary of istope data.

Sample δ13C (‰) δ18O (‰)

Calcrete
2iii -7.65 -5.03
3i -6.67 -6.61
3iii -6.79 -6.33
4ii -6.56 -6.23
5i -4.31 -6.84
5ii -4.87 -7.31
mean -6.14 -6.39
standard deviation 1.16 0.70

Organic layer
3iii -2.85 -8.16
4i -1.21 -9.48
mean -2.03 -8.82
standard deviation 1.64 0.66

Laminar crust
5iii -9.12 -5.33
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