
General comments: 

There is an intense debate in the avalanche community about shear vs. mixed-
mode collapse. This article is a nice contribution to this debate, but its 
conclusions oversimplify what is likely happening at the slope scale. In previous 
studies, there is a disconnect between observations of local failures (those 
directly under a load) and those which self-propagate (failures larger than the 
loaded area). For instance, Compression Test scores have negative correlation 
with slope angle (Jamieson, 1999) while Extended Column Tests that propagate 
have scores with little or positive correlation with slope angle (Heierli et al., 2011; 
Bair et al., 2012). This article supports Jamieson (1999) and finds that sample 
strength decreases with slope angle. This finding seems valid for local failure, but 
invalid for self-propagation.  

The authors may only be drawing conclusions about crack initiation, but they do 
so implicitly. Statements in the conclusion (p. 1914, 4-9) make unsupported leaps 
that weak layers generally fail in shear. If collapse comes after shear, then how 
do the authors explain remote triggering from flat ground? The authors should 
explicitly state the limitations of their sample sizes, which have a maximum 
length of 20 cm. Propagation Saw Tests, shear models (McClung, 2011), and 
mixed-mode collapse models (Heierli et al., 2008) indicate that critical lengths are 
often greater than 20 cm. The authors should state that they were unable to 
observe critical (i.e. self-propagating) cracks, or provide evidence to the contrary.  

The energy of an anticrack nucleus Vm is assumed to be insensitive to slope 
angle (Heierli et al., 2008, Eq. 1): 

 Vm (r)∝−r2 (τ 2 +σ 2 )   
 
where r is crack length, τ is shear stress and σ is compressive stress. I suggest 
that the results in this article directly refute this assumption. 

The particle tracking methodology needs further explanation. It is not clear what 
particles are being tracked. Are they individual grains or clusters of grains? How 
does the fragmentation of these particles during failure affect the particle 
tracking? What is the uncertainty in displacement? 

I’d like the second author to specifically cite and explain how this work does not 
contradict his previous studies (e.g. Sigrist and Schweizer, 2007; van Herwijnen 
et al., 2010; Schweizer et al., 2011) that assume avalanches fail in a mixed-mode 
collapse wave. 

Specifics: 

Fig. 2 – How did you measure strength for a sample that did not fracture? I do 
not see how the colors show order of magnitude. I suggest you drop the colors, 
they only clutter the figure. 
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