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Context  (2-3 lignes)  

In the proglacial margin of Arsine Glacier (Massif des Ecrins, France) a major rockfall deposit and a subconcentric 

lobe complex are located between the early Holocene moraines downstream and the Neoglacial and Little Ice 

Age moraines upstream. To explain this unique morphology, 15 new 10Be dates were acquired as part of this 

"Glady" project. 

 

Objectives / scientific questions (2-3 lignes)   

In modern science, moraines deposited by former glacier are often used for paleoclimatic reconstructions. 

However, not all moraines reflect climatically-driven glacier advances. To explore further this crucial field of 

research, we seek in this project to refine the interplay between rock avalanche and glacier activity in the past, to 

prevent spurious interpretation of the moraine record. 

 

Main results  

Our results show that a huge rock avalanche occurred at ~10.7 ka in a context of enhanced paraglacial activity 

due to the strong warming of the early Holocene. It was spread partly over the eastern tongue of Arsine glacier. 

The debris-covered eastern glacier tongue then fluctuated during one millenium (up to ~9.6 ka), while the debris-

free western tongue retreated steadily during the same period. 

 
 

 

Fig. 1. Geomorphic map of Arsine 

Glacier site with the 10Be ages of the 

rock avalanche and “pseudo-rock-

glacier” boulders acquired within this 

INSU LEFE Glady project (highlighted 

by brown boxes), which complement the 
10Be moraine chronology obtained 

earlier within the ANR WarHol project. 

Yellow boxes are mean ages for 

selected landforms (moraines, Rock 

avalanche (RA) deposit and pseudo-

rockglacier morphology) 
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Fig. 2. Relative probability of all 10Be dating 

constraining Holocene glacier variations in the 

Alps (upper panel, excluding Arsine Glacier) 

and results from our work at Arsine Glacier 

(lower panel).  

 

 

 

Following the ‘Glady’ project, Arsine Glacier is now the single glacier site where Holocene moraine succession is 

the best constrained in the Alps with c. sixty 10Be dates (Fig. 1). Importantly, major questions regarding RAs as 

possible triggers for some glacier advances have been answered here. Specifically, we show that moraine-lobes 

within a fossil debris deposit have formed due to paraglacial activity as a result of a warming climate. In addition to 

the huge early Holocene RA and glacier advance, another potential RA during the Roman Warm Period (around 

1.8 ka) has been identified in the moraine record (Fig. 1). As this advance does not correspond to a period of 

glacial advance elsewhere in the Alps (Fig. 2), we propose that it could have been caused by a RA on the western 

part of the glacier. 

Overall, our new Arsine chronology captures the main features of the existing alpine chronology (Fig. 2). After 

prominent early Holocene advances 11.6-10.8 ka, no moraines have been preserved until the Neoglacial onset c. 

4k. All main early Holocene and Neoglacial advance periods have been dated at Arsine Glacier. Few differences 

are visible with the alpine chronology and mainly concern the above-mentioned discrepancies at the end of the 

Roman Period, which we assign to a RA event. 

 

Future of the project :  

A publication of these results is currently in preparation.  
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