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Figure 2.3 Photograph of Meadow Lake rock glacier.  This view emphasizes the 
depth and prevalence of the troughs, which are outlined in yellow. 
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Figure 2.4 Push moraines along the toe of the Mill Lake rock glacier.  These may be 
signs of either movement or settling.   
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2.3.3 Signs of Ice 

 All five rock glaciers were also examined for evidence of an internal interstitial 

ice core.  In some areas simple excavations were undertaken in order to look for an ice 

core.  On most of the rock glaciers however, the size of the clasts was too big to make 

excavations reasonable.  Instead, I documented the presence or absence of running water 

within the rock glacier.  I infer that this water (from melting snowfields that surround the 

rock glaciers) is flowing on top of solid interstitial ice (personal communication, Clark, 

2005), since clast size in rock glaciers is too large to create impermeable layers that 

would otherwise perch the groundwater.  On all rock glaciers that were examined, 

depressions and sink holes were inspected for the sound for flowing water.  This part of 

the study was done earlier in the summer when snow fields were still actively melting.   

2.3.4 General Morphology 

 General flow features on the surface of a rock glacier can be examined for general 

activity levels.  Observations in the Lemhi Range imply that fossil rock glaciers tend to 

have higher relief between the troughs and ridges while more active rock glaciers may 

simply have small ripples along the surface.  Fossil rock glaciers may also show signs of 

internal melting such as sink holes and pits.  Qualitative assessment of these features 

provided evidence for the activity level of each rock glacier.   

2.3.5 Lichenometry 

 Evidence of rock glacier movement can also be obtained from interactions 

between the rock glacier and the surrounding ecosystem.  Lichen growth on the rock 

glacier itself was examined as evidence of rock glacier movement.  Clasts that make up 

the rock glacier roll as the rock glacier flows.  This ensures that lichen can not grow on 
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the surface of the rock glacier.  Stable rock glaciers tend to have older, larger lichen 

growing on them while advancing rock glaciers tend to feature more clean rock.  Patterns 

in the lichen may also be important in determining rock glacier activity, although one 

study (Benedict, 1993) shows that some of these patterns are likely the result of snow 

resting in the bottom of gullies that kills any lichen located there.  I documented overall 

lichen cover on rock glaciers in the Lemhi Range.   

2.3.6 Vegetation 

 Vegetation growing on the rock glacier also gives evidence of the activity level of 

the rock glacier.  Vegetation can be examined in two different ways to determine possible 

movement.  Amount of vegetation, as well as stability, can give us an idea as to how 

much movement is occurring.  Grasses need some soil development, which requires a 

stable platform on which to form.  For this reason small vegetation and developed soils 

along the front of the rock glacier are obvious evidence of long term stability.   

Trees may also take root on the toe of the rock glacier and can be used to 

determine the stability of the slope.  Tree stands or vertical trees imply that a rock glacier 

is relatively inactive.  Alternatively, if trees are slanted this is a sign that the slope is 

steeper than the angle of repose, implying that the rock glacier is advancing.  I used the 

stability of vegetation to assess the activity of rock glaciers in the Lemhi Range.   

2.3.7 Dendrochronology 

 In Devil’s Canyon (Figure 3.18), the toe of the largest rock glacier overruns an 

existing forest.  The trees at the edge of the edge of the rock glacier are tilted and the 

majority of them are dead (Figure 2.5).  This area is important because is one of the few 

places where accurate rates of movement may be determined despite slow movement rate 




