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Fig 1 Reaionship of °Be concertration and *Al/“Be in quartz with eroson rates and buria times
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*Al/°Be Burial Dating and Its Potential in
Dating Early Hominid Stes in China

SHEN Guarrjun', SHAO Qingfeng', Darryl E. GRANGER’

(1. Colege d Geographic Sdencss, Nanjing Normal University , Nanjing 210046 ;
2. Department d Earth and Atmaspheric Sdences, Purdue University , West Lafayette, IN 47907-1397 , USA)

Abdract : This pagper introduces the principles of a recently egablished dating method based on the
radioactive decay of Al and Be. These two nuclides are produced in situ in quartz a a known
atomic ratio of about 6.8 1 by secondary cosmic ray particles that penetrate rocks near the ground
suface. Their concentrations depend on the minera’ s exposure time to coamic radiation , which in turn
depends on the erodon rate of the hog rock. If quartz grains, dter a long period of exposure near the
suface, are suddenly shielded from cosmic rays by being washed into a cave or buried beneath
sediment that is a leag 10 meters thick , then the production of cosmogenic nuclides dradicdly dows
and the inherited radionuclides decay exponentialy over time. Because “Al decays gpproxi mately twice
asfas as Be, the *Al/Be ratio d o decreases exponentialy over time with an efective half-life of
1. 52Ma. This technique dffers a means to date buria eventsin the range of 0. 3 —5Ma.

One o thefirg gpplicationsof the burial dating in Chinaisto Znhoukoudian Locality 1, chosen for
its great inportance in paeoanthropology. The timescade of this dte has long been sudied, but has
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remained debated due to the lack of suitable dating methods. Although a range of 230 —500 ka has
been commonly accepted , previous gudies based on mass ectrometric U-series dating of el eothem
cacite indicated much older dates of 400ka for the upper sediments and = 600ka for the middle and
lower partsof Layer 5, and suggesed that early members of the Peking Man family could range up to
800ka. The availahility of a new dating method offers an opportunity to reslve this controversy by
directly dating quartz grains and quartzite artefacts from the lower fosdliferous sediments. Sx
meaning ul results for sanplesfromLayers 7 —10 give aweighted mean of 770 = 80ka , redering srong
support to an earlier and longer human presence a the dte than once edimeated.

As for dl the dating methods based on the decay o radioactive istopes, ome inplicit
prerequigtes have to be introduced for the application of ®Al/°Be burid dating, the nog inportant
one being the” dnple deady-date eroson nodd” of quartz minerds. Beddes, we meet with
difficulties in finding coarse quartz grains at quite a number of cave dtesin outhern China and in low
initial costogenic nuclides due to high eroson rates. In ite of these, Al/°Be burid dating is a
radioi otopic method well-founded in physcs and chemigry. It isindependent of other dating methods
and its timesca e fills & blank period” in radiometric dating in China. Moreover , this method should
be widdly gpplicable because it requiresonly quartz , a minerd that isoften available a hominid Stes.
It is foreseeable that in the coming years this dating method will contribute subgantialy to the
edablishment of a reliable timescde for early hominid evolution in China.
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