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Sterkfontein Cave cosmogenic burial dating

Lower Pliocene Hominid Remains from Sterkfontein
T. C. Partridge et al.

Science 300, 607 (2003);

DOI: 10.1126/science.1081651
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Journal of Human Evolution
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journal homepage: www.elsevier.com/locate/jhevol

T. C. Partridge,'* D. E. Granger,? M. W. Caffee? R. ]. Clarke*

Re-appraisal of the stratigraphy and determination of new U-Pb dates for the

Cosmogenic aluminum-26 and beryllium-10 burial dates of low-lying fossilif- Steikfoitain hptniiin site. Seith Afiés

erous breccia in the caves at Sterkfontein, South Africa, show that associated
hominid fossils accumulated in the Lower Pliocene. These dates indicate that
the skeleton StW 573 and newly discovered specimens from Jacovec Cavern
have much the same age: approximately 4 million years. These specimens are
thus of an age similar to Australopithecus anamensis from East Africa.

Robyn Pickering*"*, Jan D. Kramers ®<¢

U-Pb Isotopic Age of the StW 573 Hominid from Sterkfontein, South
Africa

Joanne Walker et al.

Science 314, 1592 (2006);

AVAAAS DOI: 10.1126/science.1132916

QUATERNARY'

GEOCHRONOLOGY

Contents lists available at ScienceDirect

Quaternary Geochronology Joanne Walker, Robert A. Cliff,** Alfred G. Latham?

journal homepage: www.elsevier.com/locate/quageo

Sterkfontein cave, South Africa, has yielded an australopith skeleton, StW 573, whose completeness
_ . . . S has excited great interest in palecanthropology. StW 573, or “Little Foot,” was found 25 meters below
ISJ_P&CE;'.ng gf c&gﬁ‘éﬁﬁgomte Layersiin spEleothians from DEMIMISIES i1 the surface in the Silberberg Grotto. 2*U->°Pb measurements on speleothems immediately above
ou " and below the fossil remains, corrected for initial 2**U disequilibrium, yield ages of 2.17 + 0.17 million
years ago (Ma) and 2.24*_8:8? Ma, respectively, indicating an age for StW 573 of close to 2.2 Ma.
This age is in contrast to an age of ~3.3 Ma suggested by magnetochronology and ages of ~4 Ma based

on '°Be and *Al, but it is compatible with a faunal age range of 4 to 2 Ma.
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Sterkfontein Cave cosmogenic burial dating
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New cosmogenic burial ages for Sterkfontein Member 2 An alternative interpretation of 25Al/"°Be burial data
Australopithecus and Member 5 Oldowan

Darryl E. Granger &, Ryan J. Gibbon, Kathleen Kuman, Ronald J. Clarke, Laurent Bruxelles & Marc W. Following the publication (Granger DE et al., Nature 2015;522:85-88) of an #Al/"°Be burial isochron age
Caffee of 3.67+0.16 Ma for the sediments encasing hominin fossil StWb573 (‘Little Foot’), we consider data
on chert samples presented in that publication to explore alternative age interpretations. "Be and %Al
Nature 522, 85-88 (2015) | Cite this article nature concentrations determined on individual chert fragments within the sediments were calculated back in
time, and data from one of these fragments point to a maximum age of 2.8 Ma for the sediment package
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Swartkrans Cave cosmogenic burial dating

Quaternary Geochronology 24 (2014) 10-15
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Cosmogenic nuclide burial dating of hominin-bearing Pleistocene cave (!)Cmsmrk
deposits at Swartkrans, South Africa

Ryan J. Gibbon **, Travis Rayne Pickering ™, Morris B. Sutton ¢, Jason L. Heaton “ "/,
Kathleen Kuman ¢, Ron J. Clarke ¢, C.K. Brain ¢, Darryl E. Granger ©
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A new absolute date from Swartkrans Cave for the oldest occurrences
of Paranthropus robustus and Oldowan stone tools in South Africa
Kathleen Kuman * *, Darryl E. Granger ™", Ryan J. Gibbon ¢, Travis Rayne Pickering ¢,

Matthew V. Caruana ', Laurent Bruxelles “ %" Ronald J. Clarke ¢, Jason L. Heaton ',
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What is causing the issues?



The basics of Produced in quartz at
26A|/IOBe burial datlng a “known” rate over time: ~ 5 (Be) and ~ 35 (Al) atoms g1 yr!

THE ATMOSPHERIC NUCLEAR CASCADE

« “known” relationships to (1) altitude, (2) latitude, and (3) sample depth
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What leads to complex
exposure histories in the

Soil thicknesses vary greatly (0O cm to

70 cm) in short distances. Average
soil thickness =30 cm.

Effective on trapping sediments and

prolonging their near-surface
residence times.

Bedrock exhumation

Complex exposure and near surface residence
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*Al/ °Be

Complex exposure histories above the Rising Star Cave
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EARTH SURFACE PROCESSES AND LANDFORMS

Earth Surf. Process. Landforms (2019)
2019 John Wiley & Sons, Ltd.
Published online in Wiley Online Library

(wileyonlinelibrary.com) DOI: 10.1002/esp.4723

Effects of long soil surface residence times on
apparent cosmogenic nuclide denudation rates
and burial ages in the Cradle of Humankind, South

Africa

T.V. Makhubela,"* () J.D. Kramers,' D. Scherler,”* H. Wittmann,” P.H.G.M. Dirks*® and S.R. Winkler®

Soil samples: average 2°Al/1®Be ratio (5.12 £ 0.27)
lower than the surface production ratio of 6.75,
suggesting complex exposure histories.

Apparent °Be 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 2°Al/1°Be ratio of 6.75 is
used.



*Al/ Be

Complex exposure histories above the Rising Star Cave
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Attempt to resolve complications with burial dating in Cradle caves

Bedrock exhumation Complex exposure and near surface residence Post-burial Quaternary Geochronology 51 (2019) 110-119
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The end.
Questions/comments?

Thank you for listening.
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