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Pristine modern dune 

 



 
 

• Degraded linear dunes are 
widespread in the Kalahari 



 
 

• 70-130mm 
Annual Rainfall 

 





Tsodilo linear dunes – NW 
Botswana 

 





Auob River – SE Namibia 



Auob River – SW Namibia 



• Upper Auob incised 45m 
 

• 5m terrace has water-worn Early Stone 
Age (ESA) lithic artefacts (>500 ka) 
 

• 2m terrace has Middle Stone Age (MSA) 
tools (> ~30 ka) 
 

• Implies Auob older than the dunes it 
cuts!  



Auob River - Calcretized cliffs of 
pebbly Kalahari sand 



Auob – Location of MSA artefacts 



10 - 150 Ka dunes – Victoria Falls  





 







FOSSIL LAKE SHORES 
                        ~995m above msl 

 
                      945m 

 
                       936m 

 
                       922m 
                        
                       912m 





 









945m Highs = elevated rainfall? 



Makgadikgadi 945m shorline 
Luminescence ages with error bars 









RELATIVE LANDFORM AGES 
• Linear Dunes > 995m shoreline 
• Linear Dunes > fossil Rivers 
• Linear Dunes >Transverse Dunes 
• Transverse Dunes = 945m lake 
• Rivers   =       995m lake 
• Rivers   =/<    945m lake 

 
• Thus Linear dunes not coeval with 

945m shoreline 
 



INITIATION OF RIVERS? 
• Rivers active at the time of 995m and 

945m shorelines 
 

• Reflects locally higher rainfall in vicinity of 
the Makgadikgadi palaeo-lake system - ie 
rivers initiated by the palaeo-lake 
system??? 
 

• If so, dune formation unlikely while the 
palaeo-lake was extant 



 
  WHAT CAUSES APPARENTLY 
 
 ABBERRENT QUARTZ LIMINESCENCE  
 
   AGES? 

 



LUMINESCENCE DATING 
ASSUMPTIONS 

1. QUARTZ GRAINS  
REMAIN IN-SITU  FOLLOWING BURIAL 
 
2 Thus, YOUNGER GRAINS SHOULD OVERLIE 

OLDER GRAINS 
 
3. APPARENTLY SUPPORTED BY OLDER 

LUMINESCENCE AGES WITH DEPTH.  BUT 
SOME INVERTED AGE SEQUENCES 











Ilmenite “fingerprints” in kimberlites 













CONCLUSIONS 
1. Bioturbation has resulted in continuous 

vertical (up and down) translocation of 
Kalahari sand grains 

 
2. Neogene (past 20Ma) expansion of C4 

grasslands and associated termite 
radiations increased bioturbation rates 

 
3   Luminescence ages of resultant mixed 

Kalahari samples do not reflect age of 
formation of landforms. 



WHAT COULD KALAHARI 
LUMINESCENCE AGES 

REFLECT 



POST LANDFORM REWORKING? 



Multiple reworking or simply 
bioturbation? 



Thank you 
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