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Snow-avalanche impact craters in southern Norway: their morphology and 

dynamics compared with small terrestrial meteorite craters. 
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ABSTRACT 

 

This regional inventory and study of a globally uncommon landform type reveals 

similarities in form and process between craters produced by snow-avalanche and 

meteorite impacts. Fifty-two snow-avalanche impact craters (mean diameter 85 m, 

range 10–185 m) were investigated through field research, aerial photographic 

interpretation and analysis of topographic maps. The craters are sited on valley 

bottoms or lake margins at the foot of steep avalanche paths (α = 28–59°), generally 

with an easterly aspect, where the slope of the final 200 m of the avalanche path (β) 

typically exceeds ~15°. Crater diameter correlates with the area of the avalanche start 

zone, which points to snow-avalanche volume as the main control on crater size. 

Proximal erosional scars (‘blast zones’) up to 40 m high indicate up-range ejection of 

material from the crater, assisted by air-launch of the avalanches and impulse waves 

generated by their impact into water-filled craters. Formation of distal mounds up to 

12 m high of variable shape is favoured by more dispersed down-range deposition of 

ejecta. Key to the development of snow-avalanche impact craters is the repeated 

occurrence of topographically-focused snow avalanches that impact with a steep angle 

on unconsolidated sediment. Secondary craters or pits, a few metres in diameter, are 

attributed to the impact of individual boulders or smaller bodies of snow ejected from 

the main avalanche. The process of crater formation by low-density, low-velocity, 

large-volume snow flows occurring as multiple events is broadly comparable with 

cratering by single-event, high-density, high-velocity, small-volume projectiles such 

as small meteorites. Simple comparative modelling of snow-avalanche events 

associated with a crater of average size (diameter 85 m) indicates that the kinetic 

energy of a single snow-avalanche impact event is two orders of magnitude less than 

that of a single meteorite-impact event capable of producing a crater of similar size, 

which is consistent with the incremental development of snow-avalanche impact 

craters through the Holocene. 
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