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Absttuct 
It is suggested that features produced by the erosional impact of snow avalanches 
on water bodies be termed snow-avalanche impact landforms and deposits. The 

specific examples described by Matthews and McCarroll (1994) and Smith et al. 

(1994) are seen as distinctive end members of the range of depositional landforms 

produced by these processes. 

The papers by Matthews and McCarroll (1994, this issue) and 
Smith et al. (1994, this issue) both discuss landforms resulting 
from snow-avalanche impact on water bodies but utilize different 
terms for the resulting depositional landforms. The original dis- 
cussion of avalanche plunge pool effects (Liest0l, 1974) de- 
scribed features resulting from both the impact of snow ava- 
lanches on rivers (see his Figure 1) and lakes. Most of the 

subsequent literature has focused on the features associated with 
avalanche impact erosion (pools and pits): there has been little 
discussion of the associated depositional landforms and no con- 
sistent terminology developed for these features. The term ava- 
lanche boulder tongue (Rapp, 1959) is clearly inappropriate to 
describe any of the features discussed in Matthews and Mc- 
Carroll (1994) or Smith et al. (1994). 

Comer (1980) identified three types of avalanche-impact land- 
forms: pits, pools, and tongues. The depositional landforms he 
described have a "ridged-tongue' morphology and are associ- 
ated with both rivers and pools. Submerged arcuate ridges may 
be formed by impacts into large water bodies. Matthews and 
McCarroll (1994) propose the term "snow-avalanche boulder 

ramparts" for depositional landforms associated with avalanche 

impact in rivers. Smith et al. (1994) discuss both the water-filled 
erosional landform (pool) and the down-track deposit (which 
they call a mound) resulting from avalanche impact in lakes. 
There are clearly some similarities between all these depositional 
landforms. They are formed by snow-avalanche impact into wa- 
ter bodies and the subsequent entrainment, transport, and depo- 
sition of debris from these water bodies. They occur down-track 
of the impact point and are asymmetric in long profile with the 
shallower slope facing away from the avalanche source. How- 
ever, the landforms differ in gross morphology because of vari- 
ation in several controlling factors, namely, (1) differences in 
the erosional forces and processes generated by the confined im- 

pact of avalanches within pools of different depths and the lat- 

erally unconstrained impact on rivers; (2) differences between 
the effects of "plunging" airborne avalanches and possible 

"ground-based avalanches" running across rivers; (3) differ- 
ences in the amount and spatial distribution of debris within the 
avalanche impact area; and (4) differences in the topography of 
the runout zone. 

In the case of avalanche impact on riverbed material the avail- 
able debris occurs in a relatively narrow belt, transverse to the 
avalanche track, and is moved into a linear depositional feature 

(usually a ridge) paralleling the streamcourse. Maximum devel- 

opment occurs either opposite the center of the avalanche track 
or downtrack of the zone of greatest debris availability and the 
landform tapers in both width and height up and down-stream. 
Avalanche impact into a pool or lake creates a more focused 

depositional pattern around the impact point and the circular or 
oval pools (pits) are partially or completely enclosed by a ridge 
or mound with a pronounced arcuate form. Generally these 
mounds are elongated and taper in a downtrack direction. The 

figures in Smith et al. (1994) and Matthews and McCarroll 
(1994) clearly demonstrate the differences in these landforms. 

Obviously the use of the terms "tongue," "mound," or "ram- 

part" for all these features would be inappropriate and confus- 

ing. A more general term is needed. 
We propose the collective terms of snow-avalanche impact 

landforms (both erosional and depositional) and snow-avalanche 

impact deposits for these phenomena. Comer (1980) used the 
term "avalanche impact tongue" for the depositional landforms 
but this term does not cover the full range of variation of these 
forms. We suggest that within the class of snow-avalanche im- 

pact depositional landforms the terms of rampart and mound be 
retained and used when the morphology warrants it. These forms 
can be envisaged as end members of a range of landforms pro- 
duced by snow avalanche impact deposits in much the same way 
as "roadbank tongues" and "fan tongues" are used in describ- 

ing particular variants of avalanche boulder tongue morphology 
(see Rapp, 1959; Luckman, 1977). The term snow-avalanche 

impact deposit can be used for a wide range of features, some 
of which may not have the degree of morphological expression 
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to warrant specific landform terms. This term would be quite 
useful because of the probability of finding new, intermediate 
forms resulting from different combinations of the controlling 
factors discussed above. 
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