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abstract ) .

Consideration on the In Situ Produced Cosmogenic Nuclide Dating Technique(2) .
Direct Calculation of Surface Uplift Rates by A Single Sample

HUANG Feixin' ,LI Yan' LI Guangwei’ ,DONG Guocheng’** , CHENG Yang' ,ZHAO Liangliang’'
(1. Research Institute of Mineral Resources,China Metallurgical Geology Bureau,Beijing 101300;2. School of Geosci-
ences and Engineering , Nanjing University , Nanjing , Jiangsu 210023 ;3. Institute of Geoenvironments , Chinese Academy of
Sciences ,Xi’an ,Shaanxi 710061 ;4. Xi’an Accelerated Mass Spectrometry Center ,Xi’an ,Shaanxi 710061 )

Abstract : In situ cosmogenic isotopes( e. g. ,'Be,* Al, and * Cl,% Ne) have been widely applied to research of geomorphologic evolution to constrain
the exposure and erosion history of the earth surface. Generally,the elevation of samples is assumed invariable, thus the production rate of cosmogenic nu-
clides does not change with the elevation. This assumption is reasonable in tectonically stable areas. Whereas, production rates of cosmogenic nuclides can
vary with elevation in tectonically active regions. Besides,in areas with great ice sheet(e. g. , Antarctica) , balanced rebound in the earth’s crust caused by
melting or thickening glaciers can also make the elevation of samples change, leading to variation of the production rate of cosmogenic nuclides. To address
this issue ,we derive the relationship between nuclide concentration and the mean annual increment of radiogenic nuclide production rate by three mathe-
matical methods and explore how to calculate the uplift rate using a pair of radio — nuclides data(e. g. ,'°Be and * Al). Furthermore ,we point out the ex-
istence of an overestimate of the erosion rate calculated by cosmogenic isotopes in uplift areas. It is the first time to present a method using a pair of cos-
mogenic nuclides of a single rock sample to calculate the earth surface uplift rate under steady — state erosion directly, thus linking the cosmogenic nuclide
method with tectonic motion research.

Key words: uplift areas,in situ cosmogenic nuclide, erosion rate , uplift rate

825





