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2. SITE DESCRIPTION 
The site of Shishan Marsh 1 (SM-1) is located within the former spring-fed wetlands of the Azraq Basin 
(Fig. 2), a large (c.13,000 km2) endorheic basin in an environmentally fragile region (El-Naqqa 2010). 
The restored wetlands are located on the northwest edge of Qa’ Azraq, a 75km2 mudflat (Fig. 3). 
Excessive pumping of the wetlands has exposed several stratigraphic layers within a section of the 
Shishan Marsh. Excavations conducted from 2013-2015 by the Azraq Marshes Archaeological and 
Paleoecological Project (AMAPP) discovered hominin occupation within two artefact-bearing layers (7, 
8). The site has yielded a wide range of primarily chert artefacts (N=4000+), such as hand axes, cores, 
utilized flakes, and debitage. The two occupational layers date to 266+/-40 kya (Layer 8) and 125+/-12 
kya (Layers 7) (Nowell et al. 2016). Paleo-environmental data indicates that Layers 8 and 7 are comprised 
of a gentle alluvial sediment influx, suggesting a series of marshy ponds across the wetlands as the result 
of continued drying in the region (Nowell et al. 2016). As such, hominin occupation occurs during warm 
and arid conditions (reminiscent to those of today) and corresponds to a transitional environment: from a 
receding paleolake to intermittent marshy ponds located at the edge of a fan-delta.  

3. OBJECTIVES 
The Azraq Basin is mainly characterized by a sedimentary landscape, which retains a suite of exposed 
chert outcrops from several geological formations (e.g., Wadi Shallalah, Umm-Rijam, and Muwaqqar). 
The initial step in investigating the nature of lithic procurement is to identify which sources of chert were 
utilized for extraction. For chert, provenance has often been performed by macroscopic characteristics, 
which are becoming increasingly unreliable (Milne et al. 2009). Hence, a provenance study was 
conducted to test whether geochemistry could discriminate between sources of chert and demonstrate that 
a selected sample of hand axes were geochemically consistent with the sources. Although a larger 
investigation of lithic procurement strategies at SM-1 in being undertaken, this poster presents the results 
of a pilot study of the provenance component.  
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7. PRELIMINARY CONCLUSIONS 
•  Geochemistry, via LA-ICP-MS, is suitable to discriminate among chert sources and hand axes. 
•  Overall, there is a reliance on local (<10km) chert sources for hand axe manufacture. 
•  Hominins exploited several separate chert sources for the manufacture of hand axes, likely in an 

opportunistic or embedded strategy. 
•  Hominins ventured up to 20km from the secure water source of Azraq desert refugium. 
•  Hominins of Layer 7 exhibit a lower propensity for exploiting non-local sources than Layer 8, possibly 

due to the increased aridity and decreased water availability. 
•  Similar procurement strategies are observed at a series of Middle Paleolithic sites along the Arabian 

Peninsula corridor (Groucutt et al. 2017). 
•  Several hand axes could not be associated with a source, requiring further surveying and sampling. 
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4. MATERIALS & METHODS 
An initial survey of several outcrops representative of the three main chert formations within the Azraq 
Basin was conducted in 2015 (Fig. 4). Fist-sized nodules were extracted from seven in-situ chert strata of 
different elevations in the stratigraphic series to ensure that the same stratum of one formation was not 
sampled in different locations of the Azraq Basin. The geochemical profiles were generated by laser 
ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) at the Geochemistry Laboratory at 
the University of Victoria using a Thermo X-Series II (X7) quadrupole ICP-MS instrument with a 
UP-213 laser ablation system. 12 ablations were run per source sample with 5 samples per source in order 
to obtain a representative profile. A total of 35 hand axes (21 from Layer 8; 14 from Layer 7) were 
utilized in the analysis. 

1. INTRODUCTION 
Recent surveys and excavations within western Saudi Arabia have revealed a series of Paleolithic (250-50 
kya) sites that have given consideration to hominin dispersals through the Arabian Peninsula (Armitage et 
al. 2011; Dennel & Petraglia 2012; Petraglia et al. 2012). Fluctuating climatic conditions, from dry to 
wet, offer significant temporal windows for migrations along a series of paleolakes within a series of low-
lying basins (e.g., Wadi Sirhan) that stretch from southern Saudi Arabia into Jordan (Davies 2005; Drake 
et al., 2013; Frumkin et al. 2011). The Azraq Basin in eastern Jordan is situated at the end of the 
paleolakes sequence (Fig. 1), completing a paleohydrological corridor from Africa into the Levant 
(Bailey 2009). During dryer arid periods, characterized by low biodiversity and water scarcity, these 
paleolakes would contract into small desert refugia around which hominin populations aggregated for 
survival (Stewart & Stringer 2012; Cordova et al. 2013). Recent excavations at the Lower-Middle 
Paleolithic site of Shishan Marsh 1 (SM-1) in the Azraq Basin provide the opportunity to investigate 
issues of hominin survival during periods of extreme aridity within this corridor. More specifically, the 
artifact assemblages permit the exploration of lithic procurement strategies at a desert refugium.  

Fig. 2: Site of SM-1. 

 Fig. 3: Restored portion of wetlands.   Fig. 1: Map of Jordan and SM-1.   
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Fig. 4: Map of sampled sites of selected chert sources in Azraq Basin 
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