
The University of Manchester Research

Dating Hominin occupation of the north of the Namib Sand
Sea, Namibia.

Document Version
Accepted author manuscript

Link to publication record in Manchester Research Explorer

Citation for published version (APA):
Stone, A., Stratford, D., Marks, T., Bynoe, R., Efraim, K., Marais, E., Smedley, R., & Leader, G. (2023). Dating
Hominin occupation of the north of the Namib Sand Sea, Namibia..

Citing this paper
Please note that where the full-text provided on Manchester Research Explorer is the Author Accepted Manuscript
or Proof version this may differ from the final Published version. If citing, it is advised that you check and use the
publisher's definitive version.

General rights
Copyright and moral rights for the publications made accessible in the Research Explorer are retained by the
authors and/or other copyright owners and it is a condition of accessing publications that users recognise and
abide by the legal requirements associated with these rights.

Takedown policy
If you believe that this document breaches copyright please refer to the University of Manchester’s Takedown
Procedures [http://man.ac.uk/04Y6Bo] or contact uml.scholarlycommunications@manchester.ac.uk providing
relevant details, so we can investigate your claim.

Download date:09. Jun. 2023

https://research.manchester.ac.uk/en/publications/1f78b4d1-6ebc-4004-aeb5-f80cc5e7b183


Affiliations: 1. Geography Department, University of Manchester, UK
*  abi.stone@manchester.ac.uk 

Full list of affiliations (2-9)  in the
conference abstract booklet 

Acknowledgments and references

We thank The Leakey Foundation and Manchester University for a SEED New Research Stimulation Fund for funding the fieldwork and forthcoming analysis, and 
Eugene Marais and Gillian-Maggs-Kölling at the Gobabeb Namib Research Institute for invaluable logistical support. Research was undertaken under National 
Commission on Research, Science and Technology Research Permit RPIV01042026.  

Dating Hominin occupation of the north 
of the Namib Sand Sea, Namibia
Abi Stone1*, Dominic Stratford2, Ted Marks3, Rachel Bynoe4, Kaarina 

Efraim5, Eugene Marais6, Rachel Smedley7, George Leader8,9,2

Map of Narabeb showing: (i) lithic surveys,  (ii) previous 

age control (2007), (iii) 2022 dating sampling sites. 
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Namib IV

Near-horizontal sands and banded calcretes at Fossil Bed 1 
record varying moisture availability through time. 

FB1

Subsequently 
excavated further

FB2
looking SSW

NN

Sampled (A) basal sands (massive, unconsolidated,  
with stained root casts), (B) upper sands (thin bedding, 
varied colour layers, overprinted root casts). 

Massive sands, thin-wavy bedded sands, capped 
with calcrete in GT 2, similar to Fossil Bed 1.
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Namib IV
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Narabeb West

Calcrete 
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• Early and Middle Stone Age (ESA & MSA) lithics    

attest  to repeated hominin occupation over          

~300 ka, and potentially 1 Ma, in the now            

hyper-arid Namib Sand Sea landscape.

• Did hominins adapt to marginal environments,            

or was the palaeoenvironment different? 

• Sampling undertaken for a luminescence chronology.  

@AbiStone

Mudstones, 
capped at GT1 
with sandstone 
(incl. calcretes) 
record standing 
water then drying. 

Cross-bedded sands above mudstone at 
GT4 record dune migration after drying. 

Sampled: (A) basal massive yellowish-red sand, (B) massive fine 
white sand & (C) white bedded sands with red-yellow laminations. 

Calcretes above basal 
sands contain 
structures and 
deformation. 

Luminescence sampling

• All very consolidated, 
and could be part of 
Palaeogene Tsondab 
Sandstone Formation[1] 

• Not targeted for dating. 

Calcrete 
units

• Multiple occupations (ESA & MSA) at pan 
during multiple wetter phases, from W-E river 
(Kuiseb interdune flooding less likely). 

• Complex pan topography associated with 
different lithic technology and sediments. 

• Ancient Tsondab Sandstone Formation at GT1 
& GT3, whilst unconsolidated sands (GT4, 
cross-bedded), alternating with calcretes (FB1, 
GT2), likely Quaternary-aged. 

• Lithic raw material source = Kuiseb River. 

GT2
Calcrete units
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(A) 

looking south east 

Two auger sites and two geotrenches targeted in 2022. 

Map of Namib IV showing: (i) distribution of lithics and fossil fauna in 2022 survey,  (ii) the spatial 

concentration of ESA lithics (yellow shading) observed in 2021, and (iii) location of 2022 geotrenches

to investigate palaeoenvironmental conditions (where solid circles indicate sampling for dating).

[data sources: ESRI, Google Earth, Copernicus Senitel data 2022, projection WGS 1984]  

Findings… …next steps
Namib IV

A digital 
elevation model 
to help here 

Further 
geotrenches

IRSL dating target 
samples 

Narabeb

• Vast interdune landscape with low-density MSA.  
Source = cobbles of ancient Tsondab River.  

• Quaternary ponding in topographic low-point, 
carved by former ancient course of the Tsondab 
River, with fluvial cobbles to N and S. 

Narabeb West

• MSA observed at this westerly site, also part of 
former Tsondab River course(s).  

• Numerous pans observed on route. 

Choose lithic 
survey sites and 
sampling

IRSL dating, and 
link to 2007 
chronology. 

The challenge of linking subsurface chronology and sedimentary 
palaeoenvironmental record with surface lithics finds…
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Luminescence sampling

(A) 

Existing quartz OSL chronology for interbedded 
aeolian and water-lain units: ponding ~110 ka[2]

but quartz is near saturation. 

Sampled in the middle of the cross-bedded sands. 
These dip  NNW, and angle varies from 16o to 20o. 

(B) 

(A) 

(B) 

GT4 cm

20

10

in FB2

in FB1

GT1

GT2

Fluvial cobbles to south and north of the Narabeb pan.

cobbles

cobbles

Sands with calcrete layers 
record varying moisture 
availability. 

(i) Sands with fine gravel, above a lens 
of pebbles, then (i) massive sands (in  
GT1 contain narrow calcrete layers), (iii) 
uppermost calcrete at GT2 (including 
calcrete-filled burrow), which is thick unit 
in GT1, containing extensive root casts, 
(iv) cemented massive sand with modern 
roots (only GT1), (v) nodular calcrete 
(only GT1), topped with (vi) laminated 
sands at surface. 

Sampled in unit ii away from calcrete 
layers. 
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