


Date Time Crystal Size/Type Description Temp. Gradient SW Input 
     
14-02-2008 1400 0.5-1mm, needle shapes & mixed facets 400°C/m 575ܹ/݉ଶ 
06-03-2008  1330  0.5-1mm, striated flute shaped cup facets  400°C/m 700ܹ/݉ଶ 
22-03-2008 1345 0.3-0.5mm, striated cups & sheath shaped facets 487°C/m 814ܹ/݉ଶ 
03-04-2008 1130-1430 0.5-1mm, striated flute shaped cup facets 238°C/m 840ܹ/݉ଶ 
06-04-2008 1430 0.5-1.5mm, striated flute shaped cup facets 338°C/m 837ܹ/݉ଶ 
08-04-2008 -- 1mm, needle & sheath shaped facets -- 800ܹ/݉ଶ 
     
 
Table 1:  Outline of radiation recrystallization events from the South study plot on Pioneer Mountain at the 
Yellowstone Club in southwest Montana. 
 
 

 
Figure 8: Facets at 1430, 0.5-1.5mm, 06-04-08.  
 
3.6 Event 6: 8-9 April 2008 
 
 At 1000 on 8 April, observers noted 1mm 
rimed new snow at the south plot with no faceting 
reported, under partly cloudy skies. Later that day 
skies cleared and shortwave gains reached nearly 
800W/m2 by 1200. No return visit was made to the 
study plot that afternoon, but the next morning at  
0930 facets were found in a 3mm layer on top of a 
5cm melt freeze crust. The snow surface 
temperature data coupled with the relative 
humidity of the air indicates that moisture was 
being deposited on the snow surface during the 
early morning hours of 9 April. Although the 
amount of deposition was very small, it would 
appear that some surface hoar was present in 
addition to the near-surface facets. At the time of 
the last observation at 1430 on 9 April, little 
additional faceting could be documented and 5cm 
of new snow quickly buried these facets. Again, 
high pressure followed this event destroying the 
near-surface facets within a day. It would appear 
that the 5cm of new snow was not thick enough to 

preserve the facets from daytime temperature 
spikes due to the associated high ambient air 
temperature and intense shortwave gains. 
 

 
Figure 9: Facets at 1430, 1mm grid, 06-04-08. 
 
4. CONCLUSIONS 
 
 Although the winter season of 2007/2008 
in southwest Montana was characterized by few 
periods of high pressure, several radiation 
recrystallization events were observed on south 
facing slopes. Previously thought to occur only on 
occasion in this region (Birkeland, 1998), radiation 
recrystallization appears to form quite readily 
under desirable conditions. In particular, the 
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frequency of events in April 2008 suggests that 
preferential growth of these facets occurs toward 
the spring when the incident angle of the sun 
allows for near slope perpendicular solar gain.  
 Perhaps the largest hurdle with this weak 
layer is our own ability to detect its formation. As 
we have seen, radiation recrystallization forms in 
only a matter of hours, usually between midday to 
early afternoon. While most of the forms were no 
larger than 1mm in size, our detailed photographic 
documentation reveals advanced facets in the 
near-surface that would be challenging, if not 
impossible, to identify with the naked eye. 
Furthermore the same conditions that produce 
these facets will just as readily destroy them if high 
pressure persists. However, if they are formed and 
buried, they can become a very dangerous 
persistent weak layer.  
 New insights into the formation of near-
surface faceted crystals presented in this paper 
hints that radiation recrystallization might well be 
more common of a weak layer in southwest 
Montana and other mid-latitude regions than 
previously thought. From a practical perspective, 
careful attention will need to be paid to the snow 
surface on south facing aspects in order to detect 
radiation recrystallization. 
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