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Geographic, climatic and environmental settings of the Tadrart Acacus

The Tadrart Acacus massif is located in the Fezzan region of southwest Libya, between 26°
and 24° latitude N. It covers an area of approximately 5000km? with a maximum elevation of
1410m asl in its western part (Perego et al. 2011; Zerboni et al. 2015). Geologically, this
region belongs to the western fringe of the Murzuq Basin (El-ghali 2005), and the Tadrart
Acacus consists of Lower Silurian to Lower Devonian shales and sandstones (Tanezzutft,
Acacus and Tadrart Formations) gently tilted in shape of an E-NE merging cuesta. A
tectonic-controlled drainage network dissects the cuesta; wadis are oversized in comparison
with the present-day water discharge, and their dendritic to meandering pattern represents a
Tertiary fossilised stream system (Zerboni ef al. 2015).

During the Middle and Late Pleistocene interglacials and the Holocene (Cremaschi &
Zerboni 2009; Zerboni et al. 2011; Gatto & Zerboni 2015; Cancellieri et al. 2016) the region
enjoyed a period of wetter environmental conditions that can be traced by reconstructing
palaeohydrological changes triggered by the expansion and withdrawal of the southwest
African Monsoon.

In the Early-Middle Holocene, the area benefited from a period of high rainfall (Cremaschi
1998; Cremaschi & Zerboni 2009, 2011; Zerboni & Cremaschi 2012), which was interrupted
by transitory dry spells (Cremaschi ef al. 2014). Wet environmental conditions ceased
because of the progressive reduction in the intensity of the African monsoon since c. 5500
cal. BP, while the onset of severe arid environmental conditions is dated to the second
millennium BP (Cremaschi & Zerboni 2011). The present climate of the region is hyperarid

caused by low altitude pressure and winds. Scarce meteorological data is recorded in the



region and the meteorological station closest to the Tadrart Acacus is in Ghat (24°59°N,
10°11°E, 561m asl): the mean annual temperature is approximately 25°C and the mean
annual rainfall generally does not exceed 10mm (Walther & Lieth 1960). Local environments
are hyperarid and shaped by the wind erosion and sedimentation; a poor plant cover dots the
bed of the wadis, mostly consisting of Acacia-Panicum desert savannah (White 1983;

Mercuri 2008).

Materials and methods

The geo-ethno-archaeological survey of the etaghas in the Tadrart Acacus was carried out
during the 2008-2010 field missions of the Italian-Libyan Mission in the Acacus and Messak
of Sapienza University of Rome and the Libyan Department of Archaeology. We undertook a
survey of the etaghas after being informed upon the existence of this traditional subsistence
technique integrating herding (di Lernia ef al. 2012; Zerboni et al. 2013).

Areas potentially suitable for recession cultivation have been identified on the basis of remote
sensing analyses of satellite imagery, surveyed in the field and cultivation and functional
areas (e.g. residential, seeds separation and processing, straw accumulation) GPS-mapped
with the help of local informants. During the fieldwork, we interviewed with the help of our
informants Mohammed “Skorta” Hammadani and Ali Khalfalla all kel Tadrart families,
trying to understand the techniques, the times and the social relevance of etaghas’
exploitation. Our informants introduced us to all the kel Tadrart families living in the area. A
total of nine families have been interviewed, using a standard questionnaire approved by the
Libyan Department of Antiquities: only adult males (age >18) have been interviewed, and all
gave their full consensus. Only occasionally, female members of the families have been
allowed to give some information (mostly about water resources): as a whole, 29 men all
belonging to the kel Tadrart supported this research (approximately 4 of the Tadrart Acacus
population).

The systematic survey of the archaeological evidence and rock art galleries in the vicinity of
the etaghas was accomplished mapping and describing the distribution of Late and Final
Pastoral to Garamantian archaeological findings and panels with rock art and Tifinagh
inscriptions. The dating of surface contexts followed the criteria indicated in Cremaschi & di
Lernia (1998). Ceramic decoration was attributed following Caneva (1987) and lithic tools
and other stone materials described following Tixier (1963); phases of local human
occupation during the Holocene are shown in Table S1 according to di Lernia (2017). The

description and stylistic attribution of rock art panels refer to di Lernia & Gallinaro (2011);



the most recent artworks and Tifinagh inscriptions recorded according to Biagetti et al.
(2012) and Gallinaro (2013).

Once identified, functional areas of selected etaghas have been sampled for laboratory
analyses and excavations were performed in correspondence of the areas used for separating
seeds and straw, and in the deposit found within a rockshelter used during the exploitation of
the etaghas. Test trenches have been also excavated in the central part of the etaghas, in
correspondence of areas used for cultivation. Plant macroremains have been observed under
the stereomicroscope (x25) to check the presence of cereal grains in the sediment of trenches.
Field description of deposits followed the internationally accepted guidelines proposed by
FAO (2006). Undisturbed blocks were collected from the main deposits and soils for
micromorphological analysis; thin sections were manufactured from oriented monoliths of
soil according to the methods described in Murphy (1986). Preliminary micromorphological
studies of sediment thin sections employed an optical petrographic microscope (Olympus
BX41, with a digital camera Olympus E420); thin sections were observed under plane-
polarized light (PPL), cross-polarized light (XPL) and incident oblique light. The
terminology and concepts of Stoops (2003) was used for the description of thin sections,
while interpretation was carried out mostly on the basis of the concepts of Stoops at al.
(2018) and Nicosia & Stoops (2017).

Organic matter and charcoal-rich sediment samples have been collected for accelerator mass
spectrometry (AMS) #C dating in order to obtain radiometric age determinations for the
phase of etaghas exploitation. AMS radiocarbon dating results were calibrated (2c
calibration) with the OxCal v4.3 software (Bronk Ramsey & Lee 2013) using to the IntCal13

curve of Reimer et al. (2013).



Table S1. Phases of human occupation in the Tadrart Acacus and surrounding regions (modified after di Lernia 2017).

Uncalibrated Calibrated Calibrated chronology before
Cultures chronology before present (BP) chronology present (cal BP)
Pre-Pastoral |Early Acacus 9800-8900 9300-7950 BC 11 200-9900
Late Acacus 1 8900-8500 8250-7500 BC 10 200-9400
Late Acacus 2 8500-7900 7600-6650 BC 9500-8600
Late Acacus 3 79007400 7050-6100 BC 9000-8000
Pastoral Early Pastoral 1 7400-6900 6400-5700 BC 83007600
Early Pastoral 2 6900-6400 5900-5300 BC 78007200
Prehistoric phases Middle Pastoral 1 6100-5500 52004250 BC 7100-6200
Middle Pastoral 2 5500-5000 4450-3700 BC 6400-5600
Late Pastoral 1 5000—4000 3950-2350 BC 59004300
Late Pastoral 2 4000-3300 2850-1500 BC 4800-3400
Final Pastoral 3300-2700 1700-800 BC 3700-2700
Late Pastoral 1 50004000 3950-2350 BC 59004300
Late Pastoral 2 4000-3300 2850-1500 BC 4800-3400
Protohistoric Final Pastoral 3300-2700 1700-800 BC 3700-2700
phases Garamantian | Formative Garamantian 1000/850—400 BC
Mature Garamantian 400-50 BC
Historical phases Classic Garamantian 50 BC-AD 200
Late Garamantian AD 200-600
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