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Supraglacial clasts 10Be analyses

• 8 papers (2008-2022)

• 121 analyses : 

Heimsath and McGlynn, 2008       (14)

Seong et al., 2009                         (14)

Ward and Anderson, 2011             (13)

Orr et al., 2019 (6)

Sarr et al., 2019 (14)

Scherler and Egholm, 2020             (5)

Orr et al., 2021 (26)

Wetterauer et al., 2022 (29)

• Studied regions : Himalaya-Karakoram, 
Alaska, European Alps

Our work: 23 new 10Be analyses

Focuses: sample robustness + geomorphic

parameters
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Growing number of analyses on supraglacial clasts



A succession of processes: conceptual framework

1) Source zones 
defined by shielding, median altitude,   
median slope, aspect, mean production rate

2) Rockfall accumulation area
morphological mapping from a rockfall
catalogue updated since 2003

3) Glacial transport
transport path and velocity from satellite 
images correlation

4) Sampling zone 
extent of the zone
granulometry of the supraglacial clasts
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Results robustness

• Rockfall: stochastic events with a power law
distribution 𝐹 𝑉 = 𝑎𝑉−𝑏

• Sampling : robust if it amalgamates at least        
30 rockfalls (Ward & Anderson, 2011)

• Number of rockfalls (N) probably amalgamated
(Sarr et al., 2019)  

Ravanel et al., 2010, 2011

Deline et al., 2015

Akçar et al., 2012
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Study sites and database
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• 10Be measured concentration (x104 at.g-1)

Min: 0,53 ± 0,13 (Arolla)    Max: 95,02 ± 3,16 (Frêney)

• Estimated erosion rate (mm/yr)

Min: 0,07 ± 0,0 (Frêney)    Max: 4,34 ± 1,2 (Arolla)
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Results and conclusions

Conclusions:

• Higher erosion rates for SSW/WSW-facing rockwalls

• Erosion rates increase with rockwall elevation +/- linearly

Outlooks: 

• 10Be concentration dispersion due to insufficient number of amalgamated rockfalls

• Database to be further analyzed
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Thank you for listening

Contact: lea.courtial-manent@univ-smb.fr


