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Site 1: 
Sterkfontein Cave



Sterkfontein Cave cosmogenic burial dating



Sterkfontein Cave cosmogenic burial dating



Sterkfontein Cave 
cosmogenic burial dating



Site 2: 
Swartkrans Cave



Swartkrans Cave cosmogenic burial dating

Pickering et al. (2011), EPSL



What is causing the issues?



Produced in quartz at 

• a “known” rate over time: ~ 5 (Be) and ~ 35 (Al) atoms g-1 yr-1 

• “known” relationships to (1) altitude, (2) latitude, and (3) sample depth

• have long half-lives: 1.387 ± 0.012 Ma for 10Be and 708 ± 17 ka for 

26Al

The basics of 
26Al/10Be burial dating

Dunai and Lifton, 2014, Elements.

Bierman & Nichols, 2004, Annu. Rev. Earth 
Planet. Sci. Dunai, 2010, Cosmogenic Nuclides.

26Al/10Be surface production 
ratio always assumed to be 
6.75



What leads to complex 
exposure histories in the 

Cradle? 

• Soil thicknesses vary greatly (0 cm to 
70 cm) in short distances. Average 
soil thickness = 30 cm. 

• Effective on trapping sediments and 
prolonging their near-surface 
residence times. 



Complex exposure histories above the Rising Star Cave

• Soil samples: average 26Al/10Be ratio (5.12 ± 0.27) 
lower than the surface production ratio of 6.75, 
suggesting complex exposure histories.

• Apparent 10Be denudation rates of soil: 2-3 times 
lower than bedrock denudation rates.

• Prolonged surface residence time up to 1.5 Ma in 
vertically mixed soils of thickness up to 3m thick 
due to irregular karst surface and features.

• Burial ages of cave sediment samples might be 
overestimated if pre-burial 26Al/10Be ratio of 6.75 is 
used.



Complex exposure histories above the Rising Star Cave

Only hsoil (soil thickness) has up to 30% higher 
values for very low bedrock denudation rates (Drock) 
and for soil formation at very shallow levels (Zrock).



Attempt to resolve complications with burial dating in Cradle caves



The end. 
Questions/comments?

Thank you for listening.


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

