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In the early morning hours of April 30, 2011, an 
avalanche of epic fury and dimensions natu-
rally ripped free outside Montezuma, Colo. 

Investigators with the Colorado Avalanche 
Information Center (CAIC) later measured the 
fracture at 800 feet wide and 10 feet deep, and 
the debris rumbled into the run-out zone with 
such force that it obliterated a high-voltage 
transmission tower that had been erected in the 
1970s, torquing it like a pipe cleaner.

T he slide’s ma g n itude put backcou nt r y 
travelers throughout the state on edge, but for 
snow scientists, it presented a unique opportu-
nity to study avalanche cycles through the flora 
it destroyed, a lost art of sorts in disaster miti-
gation called dendrochronology. The practice 
has been used in the avalanche world since at 
least the 1970s and is still practiced in the west-
ern U.S., Switzerland and Canada, among other 
locales. Because it requires a great deal of time 
and work to yield useful findings, it is not partic-
ularly common. But when applied correctly and 
paired with GPS data and aerial photographs 
from past decades, it can give forecasters and 
engineers information they can’t get anywhere 
else: namely, how often abnormally large slides 

hit the areas where they work—and, for back-
country skiers, where they play. 

Once the snow melted in 2011, Colorado 
State University researcher Sara Simonson and 
longtime CAIC forecaster Scott Toepfer hiked 
into the “High Voltage” slide’s run-out zone with 
a chainsaw. They cut three-inch-thick discs out 
of dozens of trees killed by the slide—“tree cook-
ies,” in the parlance—and later sanded them 
down to examine the individual rings.

They weren’t just interested in how old the 
trees were, although such data is revealing in 
its own right. (Toepfer found one snapped tree 
that had stood for more than 240 years, making 
it older than the Declaration of Independence.) 
Their primary focus was to identify tiny scars 
and reaction wood: signs of past trauma that 
could help them establish when the path had 
last seen an avalanche of similar magnitude—
and when they might see one again.

“If a large avalanche happens in this spot 
more than once every 100 years, you might 
not want to build your cabin and sleep there,” 
explains Simonson, an avid backcountry skier 
who has been practicing dendrochronology for 
10 years. 

For fore c a s te rs ,  e x t rap -
olat i n g h i s tor ic a l dat a t hat 
fa r e xce e d s t he i r ow n te n -
u re i n a g iven zone ca n b e 
crucial to understanding the 
bigger picture. Someone who 
has roamed the same range 
for 25 years, like Toepfer, may 
have only observed a quarter 
of the relevant events if he is 
conce r n e d a b out 10 0 -ye a r 
slides. 

“It ’s a lot of work for your 
return on information. But it 
is science, so there’s always a 
return,” Toepfer says. “ These 
are big avalanches; they killed 
p e ople i n s ome c a s e s .  You 
ca n st udy t he t ree t hat t he 
victim ended up against. It ’s 
very sobering. I can become 
complacent b ecau se t h i s i s 
what I do for a living, but this 
keeps me on my toes.”

Toepfer and Simonson fol-
lowed up their research in the 
High Voltage path by studying 
a handful of other big slides in 
2012 and 2013. This past sum-
mer, they began work in the 
Black Widow path on Highway 
6 in Summit County, which, 

last season, ran larger than it had in decades. 
T hei r f i nd i n gs revea l si m i la r secrets to 

studies conducted elsewhere. CAIC forecaster 
Blase Reardon, who used tree discs to study 
a 4,000-foot avalanche path along Montana’s 
Going-to-the-Sun Road in 2009, found that a 
Class 5 slide had taken out 150-year-old conifer 
stands and widened the path by 30 percent. 
Scars in the downed tree rings indicated there 
had been other large slides in the preceding cen-
tury, he says, but nothing quite so destructive.

“We had GPS locations of where the trees 
were snapped so we could draw maps and say, 
‘Well, in 1979 the slide went no farther than this, 
because only the trees above this location show 
damage,’” Reardon says. “But in 1956 there was 
a big event because all the trees down the path 
show damage.”

In addition to the engineering applications—
where to build roads and railways and erect 
transmission lines—and the visual reminder 
that comes from trudging through annihilated 
forests, Toepfer uses the discs to teach elemen-
tary students about an avalanche’s force and, 
just maybe, make them think twice about a 
future decision in consequential terrain.

“ W hen t hese k id s g row up a nd t hey ’re 
chasing their buddies or their mom or their 
dad into the backcountry, they have a greater 
appreciation for the fact that avalanches are 
destructive,” Toepfer says. “I truly believe that. 
When they put their hands on these tree cook-
ies, they understand.”
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