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A backcountry skier descends next
to a recent avalanche. West Bowl of
Silver Fork, Wasatch Range, Utah.
Photo by Bruce Tremper
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he Forest Service National Avalanche Center
(NAC) had another successful year. The NAC’s
two employees, Doug Abromeit and Karl Birkeland,
pursue a broad mission that includes coordinating the Forest
Service’s military artillery for avalanche-control programs,
coordinating the regional avalanche centers, transferring
new and emerging technologies and information to the
avalanche centers, providing education to Forest Service
employees and the public, and serving as a national point
of contact for the Forest Service for all things avalanche.
Doug continued his work with AAUNAC this season, a job
made more challenging by an unfortunate overshoot incident
in Utah. He also investigated and wrote reports for the Forest
Service on two in-bounds ski-area avalanche fatalities.
Like the regional centers, avalanche education is a big
part of the NAC mission. Doug worked with Craig Gordon
and the other folks from Utah on the highly successful Know
Before You Go DVD viewed by thousands of people this past
winter. The NAC also held a workshop for Forest Service
Snow Rangers who work with ski areas that deal with
avalanches. The workshop, held in Bozeman in conjunction
with the annual winter sports specialists meeting, attracted
about 25 participants from around the country.
We worked closely with several individuals on projects
aiming to benefit our avalanche community as a whole. First,
the NAC cooperated with Ethan Greene and A3 to draft and
produce Snow, Weather, and Avalanche: Observational Guidelines
for avalanche programs in the U.S. Second, we worked
with Doug Chabot as he continued to refine SnowPilot, a
Palm-based program for displaying and databasing snowpit
and avalanche observations (www.snowpilot.org). Finally,
we worked with Chris Lundy in the creation of a common
glossary for all the avalanche centers to link to that provides
definitions and some photographs for avalanche terms.
We continue to work toward international collaboration,
cooperation, and communication. Two years ago we helped

coordinate an avalanche-forecaster exchange between
the U.S. (Matt Hill, Mount Shasta Avalanche Center) and
Switzerland (Thomas Weissinger, avalanche warning group
of the Swiss Federal Institute for Snow and Avalanche
Research (SLF)). We continue this exchange program this
coming season, sending another U.S. forecaster to Davos
and an SLF forecaster will visit the U.S. We’ve also been in
touch with the Canadian Avalanche Centre as both groups
take a look at revising the avalanche-danger descriptors
during this upcoming summer and fall. The NAC will serve
to coordinate the U.S. effort and act as a liaison with the
Canadians while we move toward common avalanchedanger descriptors for North America.
When Karl isn’t dealing with other NAC projects, his work
focuses on transferring new and emerging technologies and
information to the avalanche centers. With collaborators
from Montana State University, he is wrapping up a twoyear study of spatial variability and is working on a number
of papers with several different investigators. As the data
are analyzed and processed, results will be passed on to the
avalanche centers and the broader avalanche community
through venues like The Avalanche Review and ISSW. The
cornerstone of the program is the Technical Papers section
of the NAC Web site (www.fsavalanche.org). Currently 33
articles and 14 dissertations and theses are posted, with more
on the way. In addition, the NAC runs an annual meeting
for avalanche center personnel. Besides addressing business
matters, those meetings include presentations that brief
forecasters on recent advances with practical applications
for their forecasting and education programs.
Though the NAC is proud of our many accomplishments,
we are most proud of the network of avalanche centers
we help support. They continue to provide an extremely
valuable public service to backcountry enthusiasts across
our country. Their individual season summaries begin
—Karl Birkeland R
on page 12.
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Speaking from personal experience,
The Avalanche Review requires
someone who is smart enough to
do the work, dumb enough to think
that they can find time to do the
work, the energy of Hercules and the
romantic gumption of a freshman
liberal arts major.
—Bruce Tremper
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to the 24th volume of The Avalanche
Review. In the last few years we have made a few changes,
hopefully for the better. The biggest change, TAR in color,
has been on its way here for a couple of years and is a
product of the vision of ex-editor and AAA publications
committee chair Blase Reardon. In the past we have received
stacks of gorgeous color photos and then had to change
them to grayscale; now you can appreciate the brilliance of
the originals. Thanks to the hard-working production team
of Karen Russell of Fall Line Design and Marcia LeMire,
advertising manager, for turning that vision into reality.
This issue is my first as editor of TAR. I am honored
and challenged by the task, which is an unending mix of
theory and practice, helping you who work on the front
lines in the avalanche wars clarify your message. I want
to give special thanks to those of you who are always
dependable with contributions, ideas, and input—from the
AAA board: Mark Mueller, Bill Glude, Hacksaw, Denny
Hogan, Jerry Roberts, and Janet Kellam are notable; from
the membership: David George of Grenoble, France; Dan
Moroz; Ian McCammon; Scott Toepfer; Jon Andrews; and
the ever-prolific Bruce Tremper, who is also an ex-officio
TAR editor—the list goes on. Special thanks go to Ed
LaChapelle, whose careful reading of TAR's DecisionMaking issue, 23/3, prompted his unsolicited contribution
of Ascending Spiral, on page 7 of this issue. We encourage
you to send us an idea, an inspiration, a series of tough
decisions—even scratched on a cocktail napkin. We can
help turn it into a story to share with your peers.

Toby Weed digs his new
job as assistant editor for
The Avalanche Review.

Issue 24/1 introduces
Toby Weed as assistant
editor. Toby Weed is the
sole forecaster for the Loganarea mountains. He grew
up skiing and ski racing in
New Hampshire, and he
ski patrolled at Park City
ski area for 15 years and
then was the Snow Safety
Director for four years. He
has spent many summers as
a climbing guide in the Sierra, including Mt. Shasta. He
earned a bachelor’s degree from Goddard College. He
completes his field work on both snowmobiles and skis.
Toby brings vision and energy to TAR, although with new
twins born in June, he might be doing his editing from 23am. For his initial issue, he tackled the Avalanche Center
summaries, beginning on page 12.
By the time you receive this issue of TAR in early October
2005, the snow community is gearing up for winter. The
AAA Continuing Education Seminar and Board Meeting
in Bozeman jump-started our thought processes as we
depleted Montana beer supplies. The Avalanche Jam did
the same as enthusiastic Coloradans supported CAIC.
How can you support your local Avalanche Center?

Think snow!

—Lynne Wolfe, editor, The Avalanche Review R
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Bob Kasun Retires After 20 Years
Kevin Davis Continues his Avalanche Advisory Work
on the Idaho Panhandle National Forest
Bob Kasun, who ran and coordinated the Idaho Panhandle
National Forest avalanche advisory program, retired on
August 1, 2005. Kevin Davis will fill in behind Bob. Kevin
sent us the following synopsis of Bob’s lengthy service to the
backcountry recreational community of northern Idaho.

Bob Kasun (right), along with Kevin Davis,
displays his enthusiasm at the West Fork
cabin in the Selkirks.

Bob started working for the Forest
Service in 1974 at Bonners Ferry,
giving up the party lifestyle of a Seattle
musician. A transfer to Coeur d’Alene
started a Hydrologic Tech career. In the
early ’80s, he and Al Isaacson issued
public advisories during severe winter
weather, warning of likely dangerous
snow instability for the area. These
advisories were intermittent depending
on bad weather. This was Bob’s
introduction to avalanche forecasting.
Bob attended the American Avalanche
Institute in Jackson Hole and trained
with the National Avalanche Center
at Bridger Bowl in order to educate
himself and become more proactive in
providing a useful public service.
By the late 1980s, Bob had established
an avalanche hotline in Coeur d’Alene
where the public could call in and get the
avalanche conditions for the weekend.
Bob would get the information from the
local area during the week and post it
on the hotline Friday morning.

Bob has been great to work with
over the years. He is an avid and
accomplished outdoorsman with great
ability in sports—from skiing to river
rafting. His casual yet matter-of-fact
demeanor is very effective in teaching
and his enthusiasm for learning and
fun is contagious.
Although the avalanche program has
not been Bob's primary job responsibility
over the years, it was his personal
passion. He felt it was his obligation
as an informed Forest Service employee
to provide accurate information to help
the public recreate in a safe manner in
the winter backcountry. His dedication,
expertise, and sly comments will be
missed but always remembered.
On his way out the door, Bob
passed me the torch with a slap on
the back and a pile of boxes. Though
officially retiring, Bob will continue to
be involved in our avalanche program
and plans to work on soliciting
partners for the program.
R

I first met Bob in 1996 while doing
hydrology work. I was familiar with the
avalanche hotline from calling it before
going out on my backcountry forays.
I noticed he did not have information
specifically for the area north of
Sandpoint and offered to provide him
with pit data when I went out. I was
interested not only from a personal
standpoint, but for career potential,
as I had attended several AAI courses
and had just finished a Canadian Level
1 course. The next year I volunteered
to help out for the whole season, and
in 1998 Bob was able to get me a paid
position as a Meteorologic Tech. This
was the first year the Internet was used
for posting the weekend advisories.
The program has now grown to
include forecasts for the St. Joe, Cabinet,
Selkirk, Coeur d’Alene, and occasionally
Purcell Mountains of North Idaho. We
provide education programs to public
groups from Spokane to Wallace, Idaho,
and from Avery to Sandpoint.

call for submissions
• Seen any good avalanches lately?
• Got some gossip for the other snow nerds?
• Developing new tools or ideas?
• Learn something from an accident investigation?
• Send photos of a crown, of avalanche workers plowing roads,
throwing bombs, teaching classes, or digging holes in the snow.
• Pass on some industry news.
• Tell us about a particularly tricky spot of terrain.
Write it up; send it to us. The Avalanche Review is accepting
articles, stories, queries, papers, photos.

SUBMISSION DEADLINES
Vol. 24, Issue 2 . 10/15/05
Vol. 24, Issue 3 . 12/15/05
Vol. 24, Issue 4 . 02/15/06

The Avalanche Review
Lynne Wolfe, editor
PO Box 1135
Driggs, ID 83422
lwolfe@tetontel.com
(208) 709-4073
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ishes for speedy recovery
to Jerry Roberts, whose
motorcycle accident in June
left him with a series of broken bones. He
sent us this photo (right) from the hospital
in Denver, where Andy Gleason and
Susan Hale commiserate with broken
wrists from mountain bike accidents
the same week (photo Lisa Issenberg).
Jerry plans to be back in Silverton for
the winter, forecasting for the CAIC/
CDOT and teaching Avalanche Forecasting for Prescott College. You can send him
bad jokes, funny photos, and get-well wishes at snowviewer@montrose.net.
Congratulations to Bruce Tremper, who celebrates his September 3 marriage
to long-time partner Susi Hauser as we go to press.
Congratulations to the newest Certified Instructor, Evan Salke.
Congratulations to Bill Williamson, long-time Resort Operations Director at
Sugar Bowl on Donner Pass, CA, who has just taken on the Operations Director
position at Schweitzer outside of Sandpoint, ID.

New Pro members (11):

New Member Affiliates (12):

Sarah Carpenter, Victor, ID
Eric Deering, Steamboat Springs, CO
Peter Gauer, Oslo, Norway
Spencer Logan, Boulder, CO
Bruce Morrow, Leadville, CO
Bob Rice, Mariposa, CA
Matt Schonwald, Seattle, WA
Steve Schumm, Bozeman, MT
Brandon Schwartz, Truckee, CA
Blaine Smith, Eagle River, AK
Brett Zaenglein, Sitka, AK

Chuck Boyd, Suffield, CT
Steve Eversmeyer, Gresham, OR
Kim Grant, Telluride, CO
Donald Langlois, Seattle, WA
Peter Maleski, Bozeman, MT
Mike McGoey, Lacy, WA
Rick McGuire, Gardnerville, NV
Matt Murphy, Girdwood, AK
Jacob Nacht, Ridgeway, CO
Ann Piersall, Kalispell, MT
Jay Stagnone, Washougal, WA
Steve Witsoe, Cordova, AK
R

Attention
Avalanche
Educators
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If you would like a stack of old issues
of The Avalanche Review to give to your
students in classes this winter, please
contact TAR editor or AAA ED.
R

��������������
��������������������������
���������������������������������
�����������������������
������������������������������������
��������������������������������

�����������������

Ethan Greene
New CAIC Director
The Colorado Geological Survey’s
Colorado Avalanche Information
Center (CAIC) provides highway and
backcountry avalanche forecasts in
Colorado, as well as avalanche-safety
classes to the public. For three decades
the avalanche center was led by Knox
Williams who retired in mid-September.
Ethan Greene was named his successor.
Greene has experience with avalanche
work in both Montana and Utah and is
completing a PhD degree at Colorado
State University. His research involves
studying how hard crusts on snow can
become weak layers when buried. Under
the auspices of the National Science
Foundation he was a visiting scientist at
the Swiss Federal Institute for Snow and
Avalanche Research. Greene received a
Special Service Award from the American
Avalanche Association for his work on
the 2004 publication, Snow, Weather, and
Avalanches: Observational Guidelines for
Avalanche Programs in the United States.
Vince Matthews, Division Director for
the Colorado Geological Survey said,
“We are delighted to have someone
with Ethan’s broad background which
includes academic as well as on-thesnow experience. His meteorological
background will also be a benefit for the
Center.” Russell George, Executive Director
of the Department of Natural Resources
commented, “We look forward to Ethan
leading CAIC into the future.”
R

**************

HEY!

Read this ad!
**************

CIL/Orion custom-designed avalanche-control explosives and a full line
of accessories are now available through-out North America at:
U S A L O C AT I O N S
Austin Powder Company
Onalaska, Washington
Roseberg, Oregon
Fairﬁeld, California
Ketchikan, Alaska
Anchorage, Alaska

• 30 snowpit study forms
• Avalanche search and rescue flow
chart, rescue log pages and accident site mapping page

Dyno Noble Inc
Salt Lake City, Utah
Moab, Utah
Rigby, Idaho

• No batteries or anti-virus required

Emrick and Hill Ltd

• Time-tested technology
• Lots of other handy features

Denver, Colorado

C A N A D I A N L O C AT I O N S
Austin Powder Ltd

BACKCOUNTRY SKIER’S
FIELD BOOK on the Web at:

Calgary, Alberta
Kamloops, BC
Courtenay, BC

http://members.aol.com/bsfbsnow

*******************
THE OFFICIAL FIELD BOOK
FOR SNOWPRO PLUS+

Reduced Price: $11.00 each
(S&H included) Order two field
books for $20.00 and receive a

FREE COPY OF

Willywaw’s
AVALANCHE BOOKLET No.3!
Colorado residents must add 3% sales tax

Call for bulk order prices.
MasterCard/Visa 720-746-1543
Check or money order (US$) payable to:

Hacksaw Publishing, Inc.
867 Unit-A, Hill and Dale Road
Golden, CO 80401 USA

F E AT U R I N G :
The Avalanche Guard System with all
the Explosives and Pyrotechnics
u Snowlaunchers
u Mildet factory-made Fuse Assemblies
u Emulsions, Dynamites & Cast Primers
u AN/FO
u European & American Pull-wire Lighters
u

When you request CIL/Orion products,
you are supporting your industry!

3% OF ALL PURCHASES go to the American
Avalanche Association for training purposes.
CONTACT OUR AGENT:

David Sly 250.744.8765
davidgsly@mapleleafpowder.com
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aaa news
American Avalanche Association Spring Board Meeting
Story by Bill Glude
April 16, 2005 • Our Lady of the Snows Community Center, Alta, Utah
Treasurer’s Report— Dave Ream
Our finances are in good shape, thanks largely to
better than expected sales of Snow, Weather, and Avalanche
Observations Guidelines (SWAG), with total expenses of a
little over $42,000 and a balance of a little under $25,000.
Executive Director Mark Mueller cautions that we have
several factors that make the balance look a little more
positive than it might otherwise, so we can feel good
about it but we still need to exercise fiscal caution.
Executive Director’s Report— Mark Mueller
We have arranged to have a good lawyer review the
details of the Friends program under which we assist
the nonprofits that support the avalanche centers so we
are sure all the incorporation, tax, agreement language,
and liability issues are being handled properly.
Our membership is holding steady at about 900
members and subscribers. In round figures, the
leading categories are 300 professional members, 200
subscribers, and 80 member affiliates.
We are concerned that about 80 professional
members have let their AAA membership expire. If
you have not renewed, be sure to send in your dues.
If you know people who have dropped out, please
help us get them involved again.
We have applied for a registered service mark for
the American Avalanche Association name. We are not
registering the logo at this time because we sometimes
need to make minor changes in the design, for example:
changing the background colors so they work for patches
or t-shirts. As part of the logo, the service-marked name
gives the logo some level of protection.
As of meeting time, we have about 1000 copies of
SWAG now in circulation, 170 in stock, and another
1000 will be printing. The popularity of the book
exceeded our expectations and has helped our funds
balance. We are covering costs at the price of $20 retail,
$15 member, and $12 in bulk—though we need to
charge more for shipping outside the U.S.
Contributors and agencies that should be adopting the
guidelines, such as the National Oceanic and Atmospheric
Administration, have been sent complimentary copies. If
you know of other organizations or agencies we should
send them to, drop our office a note.
The AAA office receives a fair number of media inquiries
every season, especially when avalanche accidents occur.
Most inquiries are referred to the people in the field with
the most direct knowledge of the topic of the inquiry.
Membership— Stuart Thompson
Eleven new professional members were approved:
see list in Metamorphosis on page 3.
There has been some concerns that applicants and
the Membership Committee may have different
interpretations of what constitutes qualifying experience,
particularly for mountain guides and avalanche
educators. All agree that we want to encourage potential
professional members and that turning down applicants
who believe they qualify is undesirable.
The Membership Committee will work to define
expectations for qualifying experience more precisely and
to incorporate those clarifications into new application
forms. Discussion centered around the number of field
days in a typical season, whether office days should
count, the nature of the applicant’s responsibilities when
working on a team, and the need for mentoring.
We plan to have new forms that more clearly define
expectations ready for the fall Board meeting.
Education— Michael Jackson
There is strong interest in snowmobile avalanche
education. Craig Gordon is collecting ideas and will
attend the International Snowmobile Congress in Salt
Lake City in June.
The snowmobile industry is starting to help. The
International Snowmobile Manufacturers’ Association
gave the Utah Avalanche Center $4,000 for the Know
Before You Go educational DVD project which has had
an enthusiastic reception from dealers and riders.

Local dealers have set up several centers with demo
sleds. When loaners are available, the centers report a costs
of about $2,000 per year for insurance and maintenance.
Suggestions and comments from the group were
solicited. We noted that working with local dealers and
clubs is important, being seen out riding is critical, and
funding to develop snowmachine-specific educational
materials is needed. Most riders are carrying rescue
gear now but many still don’t know how to use it. We
need big-name riders involved in avalanche awareness
programs and snowmobile club representatives on
Friends boards. Finally, we need to emphasize recruiting
and training hardcore riders as avalanche educators; this
may be a more effective approach than using avalanche
educators who are just learning to ride.
Tom Murphy of the American Institute For Avalanche
Research And Education (AIARE) gave a report on
their programs. They were happy with SWAG as a text
this season, noted an increase in demand for awareness
presentations, taught several snowmobile awareness
trainings this year, and worked with Michael Jackson’s
Alpine Skills Awareness Program (ASAP). The Aspen
course fatality this season has spurred intense review
of avalanche-course risk-management practices.
Review is ongoing but there is a strong consensus that
all avalanche educators need to study the incident to
learn all we can to improve our courses.
Work on the AAA professional operations course
is moving along. We voted $6,000 toward course development, supplementing a $2,000 donation from
ISSW 2004. The funding will pay a coordinator to
develop the nuts and bolts of the course.
We are planning the first professional course this
upcoming winter at Jackson Hole. We are working on
a plan for an eight-day certification course, taught by
a team of the most qualified AAA-certified instructors.
Fieldwork will be on skis, but aimed at the common
elements of all types of avalanche work. Prerequisites
may include a AAA Level II plus as yet undefined
experience. Tuition will be in the $1000 ballpark.
We discussed revision of the AAA Level I and II
course guidelines, and whether we should develop
guidelines for Level III courses. We decided the current
guidelines were working well enough to defer the issue
to discussion in a working group at the fall meeting.
We have had 22 applications for AAA instructor
certification. Of these, 19 have been certified, two
denied, and one is in process. Candidates denied
certification are given specific areas of weakness to
address and can reapply when those requirements
are met. Appeals go to the Executive Board.
Search and Rescue— Dale Atkins
The board approved two recommendations from the
International Commission for Alpine Rescue (IKAR).
The first adopts standard marking for avalanche
searches. The second is that 457 KHz avalanche
beacons should not be used on dogs.
IKAR is working on risk-management guidelines
for burying live humans for avalanche-rescue training
and for standardized collection of accident data.
Search and rescue in the U.S., including avalanche,
now comes under the bureaucracy of the Department of
Homeland Security. The Incident Command System (ICS),
which most of us are accustomed to, is now mandated.
There have been some changes in ICS structure and ICS
itself may be new to some groups we work with.
Homeland Security is now mandating resource
typing involving ratings, certifications, and cards for
all disaster and search-and-rescue response groups.
Publication— Lynne Wolfe and Blase Reardon
We are adding color to The Avalanche Review this
coming season. The additional cost will be offset by
additional advertising revenue.
Board members expressed appreciation for the
continuing improvements in content and layout, and
for the themed issues we tried this year.
We have shifted our people. Blase Reardon has

moved from editor to Publications Committee chair,
and Lynne Wolfe is now editor. Lynne is hiring a new
assistant editor, Toby Weed.
Our advertising manager, Marcia LeMire is now on
a commission basis, which is working out well. The
Avalanche Review is largely self-sustaining.
We still need articles and photos, especially for the
last issue each season: deadline February 15. Each
board member is required to write or get someone
to write at least one article a year.
The only pay for The Avalanche Review articles is
in karma, but who in this field can’t use a little more
in the positive side of that bank account? Help your
board member out; volunteer to write on any topic
you think would interest your colleagues.
Research— Ethan Greene
Ethan is in Europe for meetings on revising the
International Classification for Snow and Ice. No research
grants have been applied for.
Awards— Denny Hogan
No report; Denny was unable to attend.
Ski Areas— Bill Williamson
We have done some demographics on ski areas who
use explosives in the past. We feel it would be useful to
have updated information and to survey for interest in
the professional-operations course while we are at it.
Ethics— Janet Kellam
There were questions on appropriate use of the AAA
logo this season. We deferred policy to New Business.
NEW BUSINESS
Fall Professional Development Seminar—
Mark Mueller

The fall AAA board meeting will be Saturday,
September 17, at Bridger Bowl near Bozeman, Montana.
The annual membership meeting will be in Bridger Bowl's
Deer Park Chalet, Sunday, September 18, 6-8pm.
The professional development seminar will be in the
Deer Park Chalet: Sunday, September 18, starting at
9am; $30 for AAA members and $50 for non-members,
including lunch and beer. Topics include Ian McCammon
on Decision Support in Avalanche Terrain—Recent Research,
Laura Adams on Human Factors and Expert DecisionMaking, a panel discussion on snowmobile avalanche
education, and one yet-to-be-announced session.
Other topics considered include SWAG guidelines,
digital snow photography, spatial variability, and others.
We discussed including industry vendors as well.
Logo Use—
We decided that professional members can use
the AAA logo in a format of “member of [logo],”
“professional member of [logo],” or certified instructor
[logo],” so long as the context clarifies that the
membership or certification is for the individual
and not for any associated business.
Canadian Avalanche Association Reciprocity—
John Brennan
John was unable to attend, but the board discussed
the issue. The membership requirements are different
enough that we do not think membership reciprocity
is practical. We discussed subscription reciprocity,
but concluded that both organizations charge the
minimum for subscriptions already. It seems that
simply belonging to one and subscribing to the other
may be the best we can do. Discussion tabled.
Senator Stevens’ Avalanche Bill S.225ES—
This reintroduced bill would provide a funding vehicle
for a wide variety of avalanche programs nationwide. The
word is that it should pass the Senate fairly easily, but will
not go through the House without organized support and
a lot of work. (Press time update: the bill passed the Senate
on July 26 and has been referred to the House Committees on
Resources, Agriculture, and Government Reform.)
A coordinated effort is being organized by supporters
to get contact and issue information to people in key
states who are willing to help.
New money will be necessary to fund the bill; if
it takes from existing programs it will be doomed.
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The Bush administration has not been supportive of
providing new money to any programs, so firmness
will be required on this point.
AAA Logo Patches— Mark Mueller
We will do a small run of patches in response to
requests.
AAA Advisory Committee Development—
There was a suggestion that we have an advisory
committee to make decisions that need not involve the
entire board. The consensus is that we already use the
Executive Board and that the appropriate Committee
Chairs or Section Representatives to do that.
Accountant—
The AAA accounting job has gotten too big for
our Executive Director to do alone, so we are hiring
a bookkeeper to help. We will develop uniform
accounting guidelines for the Friends groups.
Board Travel Stipend—
We’d like help with the often-considerable travel cost
to board meetings, but agree that our spartan budget
dictates continued donation of time and expenses.
AAA - Canadian Avalanche Association (CAA)
Interaction
We will continue to follow our existing policies and
notify the CAA of the reciprocity discussion outcome.

American Avalanche Association Spring Board Meeting. Front row (l-r): Bill Glude, Stuart Thompson, Janet Kellam, Craig Sterbenz,
Rod Newcomb, Michael Jackson. Second row (l-r): Bill Williamson, Doug Richmond, Evan Woods, Blase Reardon, Dale Atkins, Tom
Murphy, Lynne Wolfe. Back row (l-r): Russ Johnson, Mark Mueller, Dave Ream. Photo by Onno Wierenga with Bill Glude’s camera.

AAA 20th Anniversary & ISSW 2006 in Telluride—
We decided to hold a celebration as part of the
meetings in conjunction with the International Snow
Science Workshop in Telluride on October 1-6, 2006.

Planning Task Force Report for review. The report
presents three still-relevant scenarios for the role of our
organization: 1) a “status quo” approach to the future, 2)
an effort to reorganize the american avalanche community,
3) an effort to refocus the AAA on a particular “mission
niche” within the existing avalanche community. Let us
know what you would like to see.

AAA Direction and Future Plans—
We will discuss long-term planning and the role of
AAA at our fall meeting. We distribute the 1998 Strategic

Bill Glude is Alaska section representative and forecaster at
the Southeast Alaska Avalanche Center in Juneau. He makes a
superhuman effort to attend every AAA board meeting. R

Colorado Avalanche Information Center
Education Programs Continue to Inform
Story by Halsted Morris
The CAIC has a total staff of 13 members: five forecasters
and one education outreach coordinator at the head office
in Boulder, two forecasters at Silverton, one at Pagosa
Springs, one at Marble, two at the Eisenhower Tunnel, and
one at the Summit County Avalanche Office (SCAO).
All are directly involved in the CAIC’s education
programs. The highway forecasters mainly conduct
training and transceiver clinics for the Colorado
Department of Transportation (CDOT) maintenance
personnel. The Boulder and SCAO forecasters do
mostly public courses.
I was hired by the CAIC as the education-outreach
coordinator in 1999. Demand for avalanche education
from the CAIC had reached the point that the
forecasters were being overwhelmed. Having someone
whose primary job is avalanche education would
reduce the pressure on the forecasters' time.
The first winter I instructed for the CAIC (19992000), we taught 79 classes to 3,267 people. Demand
for education has grown steadily over the years.
During the 2004/05 winter, CAIC staff presented 94
avalanche courses to 4,069 people.
The CAIC does a variety of seminars, courses, and
presentations. These range from one-hour avalanche
awareness talks for kids to multi-day professional-level
courses. Students include: recreational backcountry
skiers, snowshoers, snowmobilers, mountaineers,
professional and volunteer ski patrollers, search-andrescue team members, Boy Scout troops, journalists,
various public- and private-school classes, lawenforcement officers, snow-cat guides, air ambulance
crew members, mountain club trip leaders, Outward
Bound and NOLS staff, USFS and CDOT personnel.
Our typical recreational course is titled a Backcountry
Short Course: a three-hour evening classroom session
followed by a full field day. The classroom session
is moderately in-depth. The field day concentrates
on terrain recognition, route finding, smart travel
protocols, instability observations and tests, rescue
transceivers, and rescue procedures.
There has been far more demand for BC Short Courses

TIME TO RENEW?
Check the mailing label of this issue of TAR: it
has your membership category and expiration
date. Prompt renewal is appreciated. And if
you’re settling into your winter abode and your
address has changed, let us know. The U.S. Post
Office typically does not forward The Avalanche
Review. If you’ve missed an issue or two (it
happens), let us know, and we’ll help keep your
collection complete. Address changes, questions,
or requests: aaa@avalanche.org

The Colorado Avalanche Information Center (CAIC) promotes safety
by reducing the impact of avalanches on recreation, industry, and
transportation in the State through a program of forecasting and education.
—CAIC Mission Statement

than for Level 1 or 2 courses. The three-day length and
cost are the reasons so few sign up for Level 1 and 2
courses. This is not a bad thing, as we would rather see
lots of students attend BC Short Courses than not attend
any courses at all. This isn’t to say that CAIC doesn’t teach
Level 1 & 2 courses each season. We do teach a number
of these courses as primary instructors and also as guest
instructors for established avalanche schools, such as the
Silverton Avalanche School. Of course we follow the AAA
guidelines for our Level 1 and 2 courses.
The CAIC also runs specialized courses and
presentations: Mountain Weather seminars, National
Weather Service workshops, train-the-trainers workshops
at the Colorado Mountain Club, ski-guide snowpack and
weather observation courses, and CDOT schools.
Two CDOT schools are taught each winter: one at
the Eisenhower Tunnel on I-70 and one in Silverton.
These schools are especially geared towards the
needs of CDOT maintenance personnel. Focus is on
recognition of avalanche conditions that will affect
them on the job and on avalanche-rescue procedures.
These schools have helped develop better working
relationships between CDOT maintenance personnel
and CAIC highway forecasters. We have developed
our own transportation workers curriculum which are
conducted both in the classroom and in the field.
In 2002, the CAIC hosted the inaugural Colorado Snow
and Avalanche Workshop (CSAW). CSAW, the idea of
Knox Williams, is an inexpensive one-day workshop for
Colorado patrollers, avalanche workers, and rescuers.
Some great Taos guys also keep showing up.
CSAW has turned into a sort of mini-ISSW, combining
both a professional development seminar and a social
occasion. Just as at ISSW, presentations range from
highly technical matters to practical topics. CSAW
provides a forum for avalanche professionals to hear
the latest research, and it’s also a good opportunity to
network and socialize before the winter gets started.
The CAIC’s education programs start in late
September, continuing into mid-May for some
special presentations. January and February are the

Brad Sawtell, CAIC forecaster, demonstrates the tiltboard.

busiest; the Christmas holidays are the quietest.
Most students are adults, but I have done awareness
talks for kids as young as fourth grade. A few weeks
after a presentation for a Boy Scout troop, one scout
remembered instructions to create an air space
around his face in an avalanche. When a snowcave
he was digging collapsed, he survived a short burial,
thanks to his memory of this crucial information. It’s
rewarding when students remember the information,
especially kids.
The population of Colorado has increased by more
than a million in the last 10 years. During this time,
however, the average number of avalanche fatalities
per winter has remained a constant six. In the last 10
years, the CAIC has taught 854 courses that reached
34,880 people. There are a number of other avalancheeducation providers in Colorado other than the CAIC.
Clearly all of our combined avalanche education
efforts have helped keep the state's avalanche fatality
average from increasing. It’s a good feeling to know
that our job of forecasting and education has helped
increase avalanche safety in the mountains.
Halsted Morris is the member affiliate’s representative on
the AAA board. He is also the resident heliski junkie at the
CAIC, and runs Hacksaw Publishing, Inc. part-time R
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what’s new
AAA Professional Avalanche Worker Course

Ortovox Announces Beacon Recall

This comprehensive professional course is aimed at all levels of avalanche workers. It
introduces Snow, Weather, and Avalanche Guidelines of the American Avalanche Association
(2004) and sets a proficiency standard of education for the U.S. avalanche community.
60% of the course will be conducted in the field with the remaining 40% in the classroom.
The course is intensive; eight days with 9-11 hours of instruction daily.
This course will provide expert instruction designed to allow participants to become
accurate and efficient in snowpack observation. The course will solidify the participants’
understanding of snowpack physics and avalanche formation and give them tools to
apply that knowledge to the assessment of avalanches and avalanche potential. Terrain
assessment, route finding, group management, and decision-making will be examined
and practiced daily. Avalanche rescue and beacon use will be extensively practiced, and
participants will be brought to a higher level and expected to meet a standard.
Additionally, the course will provide an overview into highly organized avalanchecontrol programs (both at ski areas and highways) and provide industry-norm
instruction into avalanche-control practices. This course will benefit a large audience
including: forecast-center avalanche observers, ski patrollers, ski guides, search and
rescue coordinators/trainers, highway technicians, and experienced recreationists.
Instructors will be AAA-certified instructors including some of the best practitioners
and researchers in the avalanche industry. A pass/fail format will include final evaluations
given at the end of the course. There will be course pre-work and assignments.
Specifically, the course will address the following avalanche knowledge and skill
topic areas with lecture, demonstration, participation, and practice.
Fundamentals: Decision Support and Strategies, Weather Information Sourcing,
Avalanche Rescue, Snow Physics, Avalanche Formation. Observing and Recording
Standards: Avalanche Observations, Snowpack Observations, Weather Observations.
Applied Practice: Terrain-based Avalanche Control, Explosive-based Avalanche Control
– industry and transportation, In the Public Eye – communicating and the media.
Prerequisites: It is required that participants have taken a 3-day Level 2 avalanche
course or both phases of the National Avalanche School or the equivalent. Participants will
need to be proficient with beacon recovery and will be tested on single burial recovery
at course commencement. Participants will also need their own skis or splitboard, boots,
and skins and be proficient in their use. Skiing or riding skills need to be at least at the
intermediate level in most snow conditions. Participants should be in good enough
physical condition to comfortably climb 3000’ vertical over the course of a day.
Suggested reading: Staying Alive in Avalanche Terrain, Bruce Tremper; The Mountaineers,
2003; Snow, Weather, and Avalanche Guidelines, American Avalanche Association, 2004;
Avalanche Handbook, The Mountaineers, 1993, particularly chapters 3-6, 8-9
Location: Jackson, Wyoming or Salt Lake City. Dates to be determined: Most likely
January 7-14, 2006 or December 10-17, 2005. Course Cost: $975 ($875 for AAA Professional
and Affiliate Members): includes instruction, course handouts, and field notebooks.
For further info, contact Don Sharaf: PO Box 286, Victor, ID 83455, 208-709-5208,
don@tetonavalanche.us, or go to www.americanavalancheassociation.org
R

Late-breaking news: Due to battery-size variations affecting consistency of
power sources, Ortovox will replace M1 and M2 battery port doors. For more
information, visit www.ortovox.com
R

Handbook of Snow
Handbook of Snow: Principles, Processes, Management
and Use, now reprinted from its 1981 edition, describes
everything you always wanted to know about snow in four
parts: Part 1 explains snow’s relationship with humans,
plants, and animals. Part 2 describes snowfall and snow
cover in relation to formation, drifting, ablation, runoff, and
avalanches. Part 3 illustrates the engineering involved in
snow including travel, stress on buildings, and the use of
chemicals and abrasives for control. Part 4 describes snow
and recreation, skiing, and the mechanics of skiing.
“Handbook is written for the layman with a minimum of scientific jargon.
Although the articles are relatively general in nature, they review the literature in
their particular fields comprehensively,” N.A. Strickland, Trent University.
“This is one of those marvelous books with something for everyone,” Jack Major,
Arctic and Alpine Research, Vol. 15, No. 2, May, 1983.
Handbook of Snow is available at www.blackburnpress.com/egbook.html R

3rd International Avalanche Conference Set

The Third International Avalanche Conference will be held September 4-8, 2006, in
Kirovsk, Murmansk, Russia—just beyond the Polar Circle in the Khibini Mountains.
The conference will cover results of ongoing avalanche work and provide idea and
information exchange between members of the world avalanche community.
Topics for 2006 will include snow cover stability; avalanche dynamics; temporal
and spatial avalanche forecasting; avalanche control techniques; awareness,
education and public warning systems; avalanche search and rescue; slushflows;
properties of snow and snow-cover evolution; snow drift; instrumentation.
Registration and information is available at www.cas.kirovsk.ru
R

New Avalanche Center in Flagstaff, Arizona

A group of winter professionals from Flagstaff are creating a non-profit organization to
improve avalanche awareness and safety on the San Francisco Peaks. The newly formed
Kachina Peaks Avalanche Center (KPAC) will raise money to fund avalanche education
for local residents and launch a Web site for observations of snowpack stability. A record
breaking 2004/05 snow season resulted in a dramatic increase in winter backcountry
recreation, a number of significant avalanche cycles, a few near-misses, but fortunately
no fatalities. AAA members David Lovejoy, B.J. Boyle, Angelo Kokenakis, and Leland
Dexter have initiated this effort. Check out www.kachinapeaks.org later this winter.
Correspondence can be sent by email to dlovejoy@prescott.edu.
R

Avalanche Jam Rocked Golden, Colorado
The 4th Annual Avalanche Jam, a fundraiser for
the Colorado Avalanche Information Center (CAIC),
took place September 16 in Golden. The Avalanche
Jam has netted up to $10K for the CAIC per year.
In addition to live music, the event included dinner
by Trappeda’s Gourmet Café, beer from New Belgium
Brewery, an outdoor industry demo village, an auction
and door prizes. Donors included BCA, Arapahoe Basin,
Arc’teryx, Marmot, Patagonia, MSR, and Black Diamond.
Last year’s proceeds provided the CAIC with
much-needed funds to offer avalanche education
and forecasting for Colorado backcountry users.
Colorado is home to one of the largest backcountry
recreational markets in North America. Coupled with the most dangerous
snowpack in North America, the CAIC plays an integral role in daily trip
planning for backcountry users so they can recreate safely. The CAIC, part of
the Colorado Geologic Survey, is partially funded by the Colorado Department
of Transportation, State of Colorado, the Colorado ski industry, and a non-profit
called the Friends of the CAIC, comprised mainly of backcountry recreationists. R

Avalanche Hazard Reduction EIS Prepared
Glacier National Park and Flathead National Forest are preparing an Avalanche
Hazard Reduction EIS for the Burlington Northern Railroad section in John Stevens
Canyon. The draft document will be released to the public during the winter of
2005/06. Information can be found at http://parkplanning.nps.gov
R

Avalanche Danger Descriptors in Revision
The current five-level avalanche danger scale in use today was introduced in
1996. It has served us well, but there has been a growing feeling among many
of the public avalanche forecasters that a revision of the descriptors (but not the
scale itself) was necessary. As such, the Forest Service National Avalanche Center
(NAC) is coordinating a closer look at the avalanche-danger descriptors by the
Forest Service Avalanche Centers and the Colorado Information Center. The
NAC is working on this project in collaboration with the Canadian Avalanche
Centre (CAC) with the joint goal to establish a common set of avalanche danger
descriptors for North America.
This summer the NAC has been working with the CAC, and has been soliciting
comments on the avalanche-danger descriptors from the U.S. avalanche forecast
centers. Immediately following the A3 meetings in September in Bozeman, NAC
and CAC representatives will sit down and attempt to hammer out a series of
alternatives for the avalanche danger descriptors. These alternatives will be
available for comment with the hope we can work toward a U.S./Canadian
consensus by the time of the spring CAA meetings, where any remaining
differences can be worked out. If all goes according to plan, the revised danger
ratings will be announced to the avalanche community at the ISSW in Telluride
and will be used in North America during the 2006-07 season.
R

BCA Adds Transceiver Instructional Video
Equipment
manufacturer
Backcountry Access (BCA) teamed
up with filmmaker Teton Gravity
Research (TGR) to create a state-of-theart avalanche-beacon training video.
Tracker 101: Basic searching with
digital avalanche beacons, is available
directly from BCA. It is also included
on DVD copies of TGR’s new feature
film, Tangerine Dream. Hosted by TGR
lead guide, Jim Conway, the video was
filmed on location in Haines, Alaska.
The 20-minute video opens with
a compelling sequence of skiers,
snowboarders, and snowmobilers riding in
avalanche terrain. After a concise summary
of avalanche statistics, Conway introduces
safe backcountry travel techniques,
then explains primary, secondary, and
pinpoint phases of a transceiver search.
He concludes with efficient probing and
shoveling techniques. While the Tracker
DTS transceiver is used throughout the
video, the lessons provided are fully
applicable to all digital transceivers.
The viewer can choose from animated
tutorials on more advanced search

techniques, including lessons on
electromagnetic flux lines, multiple burial
searching using the “three-circle method”
and using the Tracker’s Special mode.
In 2004, BCA and TGR teamed up to
offer a lesson on snow stability analysis
on TGR’s High Life DVD. Next season,
they plan to produce a video segment
on advanced transceiver searching,
focusing on deep and multiple burials.
As part of this BCA's ongoing training
and education efforts, the company has
donated and installed 30 of its Beacon Basin
training systems across North America
and Europe, with 20 more planned for
2005/06. These feature 10 permanently
buried transmitters connected to a central
power source and control panel. The
objective is to provide a fun and efficient
way for beacon owners to practice. BCA
also offers a full lineup of materials and
Powerpoints for assisting public education.
For more information on BCA’s
education program, see www.bcaccess.
com/education. To order Tracker 101
($10 inc. postage), contact BCA at 800670-8735 or info@bcaccess.com. R
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snow science
The Ascending Spiral
Story by Ed LaChapelle

Decisions, decisions…the February issue of TAR spoke from several informative
points of view and the editor invited a dialog. Here is one contribution to the
perpetual questions of how to evaluate avalanche hazards, consider human
factors, and communicate (or execute) decisions.
Here is what I mean by the title. Rather than seeing our mastery of snow and
avalanche science and decision-making as linear progression, I see it as the
same issues and ideas coming around again and again, but each time at a more
sophisticated and technically advanced level—hence the ascending spiral.
I take as my theme the wisdom that Whymper (1871) handed to us many years
ago. He spoke of mountaineering in general, but his words are just as cogent
today in this decision context: “Climb if you will but remember that courage
and strength are naught without prudence, and that a momentary negligence
may destroy the happiness of a lifetime. Do nothing in haste, look well to each
step; and from the beginning think what might be the end.”
DO NOTHING IN HASTE. This speaks

LOOK WELL TO EACH STEP, covers many

loud and clear to the pressures of time,
planning, and economics, plus the
perpetual urge to action that drives so
much of our modern life. Here is where
the human factor in avalanche-related
decisions comes to the fore.
And this brings us to Elbert’s Rule.
When I first worked at Alta in the 1950s,
the daily mail was brought up the Little
Cottonwood Canyon road by Elbert
Despain, who had been doing this for
many years and was still carrying the
mail at age 90, when he achieved the
distinction of being the oldest mail
carrier in the United States.
As we all know, that canyon is beset
by a horrendous series of avalanches. I
once asked Elbert how he managed to
miss getting caught in an avalanche in
all that time. His answer was the epitome
of common sense, “After a heavy fall of
new snow, wait two days.” Note that
even the United States Mail, famed for
a high determination to deliver, could at
least in those times wait two days.
Elbert was mostly dealing with
natural releases where his rule is hard
to beat. Artificial releases, intended or
accidental, can stretch out the safety wait
depending on snow conditions, but the
concept of giving the landscape a chance
to stabilize and “do nothing in haste”
points to the fundamental problem of
including the human factor in decisions.
The idea of waiting two days, or almost
any kind of wait, just doesn’t fit today’s
activities in avalanche terrain. Is there
a heli-ski manager who can get away
with asking his guests to wait two days
before skiing 50 cm of new powder? No
way! A ski area operator who will close
half his runs in similar circumstances,
or a highway foreman who will garage
his plows until the snow sets up? Only
in dreamland!
The basic human problem with
decisions in avalanche terrain is not
so much personal attitudes, group
interactions or risk management. It is the
expectation that human activities can be
scheduled by artificial constructs like
calendar and clock in a natural world
that moves at its own independent pace.
A weekend ski tour is not going to be
put off until Monday because a snow
dump on Friday created avalanche
hazard, so we might as well adapt to
this behavior. But at least recognize
the root of the problem in training for
decision-making. That tour might still
take place on a hazardous weekend,
but with a revised destination.

individual actions or observations on
the way to acquiring bases for decisions.
Here I will look at a couple in detail.
First, there is the eternal business of
digging snow pits…how many, how
often, where, and in what detail (the
ascending spiral is spinning fast here).
McCammon and Sharaf (2005) cite Peter
Schaerer’s sensible admonition to be
quick—an approach to snow pits I can
readily endorse.
Let’s look closer at this whole pitdigging business, one that sometimes
can become the tail that wags the very
large dog of avalanche data collection.
Snow-pit digging is a necessary but far
from sufficient action to understand snow
stability. If it is only part of the picture, why
does it so often come so much to the fore?
I suggest this is because we can observe
and record a select body of detail—like
crystal type and size, hardness, density,
layer thickness, etc. And why do we
record these particular features? Because
they are readily rendered into numerical
values and logged in notebooks, an act
that may convey comfort in having
acquired “objective” data but not always
be what we need to know.
For example, rate of change of
viscosity in a snow layer might be more
informative, but this is a tough one in
a cold laboratory and impossible in the
field. So we are often led down the easy
primose path of the possible. Let me put
forth the heretical notion that we do not
need more data from a given snow pit,
but less. The act itself of digging with a
shovel is the culmination of the Schaerer
Quick Pit concept. By the time I have
finished digging a snow pit, I usually
know about 90% of what I am going to
find from it about snow stability. Logging
pit details is a good educational tool
and expands knowledge about a wide
range of snow properties, but should
not be confused with the backbone of
avalanche forecasting.
In the larger picture of snow stability,
snow pits provide a quick but static
snapshot of conditions at a given time and
place. From the external perspective of a
passing observer, snow on a mountainside
is just sitting there, apparently dormant.
The snow cover, however, is neither static
nor dormant, but a positively seething
mass of activity. Snow is constantly
gliding, creeping, and settling. Layer by
layer, the physical properties are constantly
changing as crystals metamorphose. Waves

Continued next page ➨

NEW!
from

Hacksaw Publishing, Inc.

Backcountry
FIELD CARD
• Inclinometer
• 2x2 mm Crystal Grids
• 6-inch & 10-centimeter Rulers
• Avalanche Rescue Flowchart

$5.50 each
(S&H included)

Call for bulk order prices.
MasterCard/Visa

720-746-1543
Colorado residents add 3% sales tax
Check or money order (US$) payable to:

Hacksaw Publishing, Inc.
867 Unit-A, Hill and Dale Road
Golden, CO 80401 USA

http://members.aol.com/BSFBSNOW

u PAGE 8

THE AVALANCHE REVIEW

ASCENDING SPIRAL
continued from previous page

of changing temperature sweep through
the snow cover while radiation works at
the surface. Snowfall and wind drifting
change the amount and distribution of
loading with each passing storm.
Understanding the complex behavior
of snow is a problem in rheology, the
science of deformation and flow of
matter. In this case, the problem is further
compounded by the matter in question
being a granular visco-elastic solid close
to its melting point. You can’t make it
much more complicated than that.
The observational role of the snow pit
in all this compared with a broader and
more lengthy data collection is clarified
by a concept in rheology put forth by
Meiner (1964): the Deborah Number.
Meiner pointed out the significance of
the Prophetess Deborah singing, “...the
mountains flowed before the Lord.” In the
limited time frame of human perception,
the mountains are static and eternal, but for
the Lord, whose time frame is infinite, they
flow. Meiner defined the non-dimensional
Deborah Number as follows:

D = time of relaxation/time of observation
A high Deborah Number means
the subject in question appears to an
observer to be a static and unchanging
solid. The brief observation from a snow
pit implies a high-D snow cover and
hence a static view of what actually is an
active (“flowing”) snow cover. To gain
insights into the dynamic character of the
latter, observations extended in time are
needed to lower the value of D. In other
words, stability evaluation has to be an
on-going process, the longer the better.
Ideally, the estimate of snow-stability
evaluation on a given avalanche path
begins with the first snowfall of winter.
More about this in a moment.
A second relevant action, consulting
some sort of checklist, appears when
George (2005) describes the NivoTest. This
is where the ascending spiral really starts
to spin. Checklists have been around for
a long time and in various formats; the
NivoTest stands out as possibly the most
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sophisticated one to date. Looking into
history, the earliest checklist I can find is
G. Bilgeri’s Six Points (three for terrain,
three for snow conditions) in use by the
1930s, described by Seligman (1936). Later,
as an example, we have Atwater’s Ten
Contributory Factors (1952), initially with
equal weight but later informally modified
by various weighting schemes.
I like the NivoTest because it nicely
condenses terrain, snow features, current
avalanche activity and human factors.
However, it is disquieting to see it
illustrated in TAR by a photo of a guide
consulting it in the field in the middle
of what appears to be avalanche terrain.
This brings the checklist concept into play
far, far, too late. If you wait until standing
on the edge of an avalanche path before
considering snow stability and risks, very
poor decisions can ensue. Again, evaluating
snow conditions is an ongoing process,
not a single event (reduce the Deborah
Number!). The NivoTest, or any similar
scheme, needs to be constantly in play days
prior to any avalanche exposure, when
evolving weather conditions contribute
to the checks. Early entries to the NivoTest
may be hazy as to detail, but even then
a picture will start to evolve than can be
constantly updated until the final moment
of decision in avalanche terrain.
Seligman (op. cit.) nearly seventy years
ago placed strong emphasis on anticipating
snow conditions from weather patterns
long before going into the field. More
recently I have made the same point
(LaChapelle, 1980). Of course, the weakness
of any checklist system is the risk of rigidity
and thus locking out unusual thinking
demanded by unusual conditions. Whether
a NivoTest or any other scheme, check lists
have to be reminders and not substitutes
for constantly paying attention to a wide
spectrum of clues about snow behavior. I
view George’s mention of mandate to use
checklists like the NivoTest with much
alarm. Plaintiff’s lawyers can have a field
day with mandates.
Among the various TAR articles
about decisions, only Stewart-Patterson
mentioned luck, where he named it one
of the three main factors in decisionmaking, though only in passing. This
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topic needs wider recognition. Let’s face
it, most of us in the avalanche game have
been saved many times over by luck.
George (op. cit.) mentions that even
experts say they are right only 50% of the
time. Now we know that experts don’t
get caught in avalanches 50% of the time,
so the obvious conclusion must be that
luck along with undocumented skills is
right in there as a major player.
This is not surprising when we consider
that most places and most times the
alpine snow cover is stable in the face
of normal triggering forces. The whole
business of evaluating snow stability and
making decisions hinges on recognizing
those fewer times when it is not. Thus
the odds more often favor a mistake on
the safe side than one that raises risk. Of
course, by random chance, bad luck as
well as good can follow even the most
skilled and careful decisions.

FROM THE BEGINNING, THINK WHAT MIGHT
BE THE END— This really gets to the heart
of the matter, emphasizing the idea of
stability evaluation as an ongoing and
continuous process. Whymper spoke
to anticipating risks in mountaineering;
his words speak with equal force to
anticipating risks in avalanche terrain.
Here is where the experts get sorted
out from the beginners. My idea of
an expert is a person who constantly
follows evolution of the snow cover and
repeatedly thinks ahead to “what might
be the end” for one risk situation after
another. The end might be an avalanche
fall and, even more important, might be
consequence of an avalanche fall.
I learned this many years ago from
Andre Roch (personal communication)
who pointed out that two questions are
involved. First: will an avalanche occur,
and second: if it does occur, what will
be the resulting risk?
For example, a small avalanche poses
less risk to a skier if it has a gentle outrun
onto safe ground than it does if it carries
a victim over a cliff or into a crevasse.
The whole business of expertise is
examined by Conger (2005), who allots
analytical skills in decision-making to
persons ranging from novice to proficient,
but reserves the role of intuition for
experts. He is onto something here,
raising the whole question of just what
constitutes intuition.
Perhaps this is a case of of not being
able to define intuition but being able to
recognize it when we see or exercise it.
Certainly we can all recognize the “seatof-the-pants” factor in evaluating snow
stability, but just what do we mean?
Here I will make a stab at answering
this question and defining intuition in
this context. To begin, consider what
intuition is not. It is not some magical
quality bestowed on mature people of
wide experience along with gray hair and
slowing reflexes. It is not some sort of extrasensory perception—quite the contrary.
Intuition is the lifetime accumulation of
precisely those sensory perceptions of
snow, weather, and avalanche behavior
that have accumulated, often in the subconscious, that cannot readily be quantified,
logged in a notebook, or clearly explained.
Such perceptions, nevertheless, are based
on the physical behavior of the real world,
not on vague mental constructs.
An example is the meteorological
perception of a mountain-snowstorm
evolution based on subtle changes in
the spectral distribution of light filtering
through clouds as the sun descends in
the sky and cloud layers come and go
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in shifting fashion. No doubt a widespectrum recording light sensor could
construct graphic records of these changes
and eventually build a quantitative
document. But the expert integrates all
this under the guise of intuition and
recognizes the likely next storm trend.
Here is another example from my own
experience. I once was involved in a fieldtraining program for heli-ski guides. The
exercise was preceded by a very light fall
of fluffy snow, followed by a substantial
fall of mixed-snow types and mid-range
densities. This combination produced
widespread instability with the fluff acting
as lubricating layer. Two days of field
training produced ski releases everywhere,
excellent for demonstrating how, and how
not, to test ski an avalanche path.
On the third day the first helicopter
flight took several of us to a ridge top. One
of the experienced guides skied 100 yards
down the ridge and stopped. I followed
close behind and joined him. He turned
and said, “There is no tension in the snow
today.” I replied, “I agree.” That day-long
exercise never started another ski release
no matter how hard we tried. So here were
a couple of presumed experts putting their
intuition accurately to work.
What did we actually sense about
the snow? We can throw around words
like kinesthetic perception and psychorheology, but what we actually had
was many years of experience with the
way our skis and legs reacted to snow
structure, accumulating this experience
somewhere in our heads. Did we actually
experience “tension” as physics would
define it? Probably not; this is another
convenient word to toss around, but we
both knew what we meant.
How many TAR readers know what
we meant? As the spiral ascends and
scientific and technical knowledge
about snow continues to grow, are we
coming closer to improved training
and safety practices for avalanche risk
management? Or are we locked into
Wilde’s (1994) risk homeostasis trap?
The dialog needs to continue.
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First and Ten Beacon Practice
Story and Photos by Halsted Morris
I’m never surprised at the unusual
situations that come up while teaching
avalanche-safety courses for the Colorado
Avalanche Information Center. One of
the many things I emphasize is that
folks need to practice a lot with their
avalanche-rescue transceivers, especially
since recent studies have shown that
folks don’t practice enough and thus
don’t know how to use their transceiver
well enough to do a timely rescue of
their buried companions. Checking on
the Internet, you’ll see on many forums
that the general public’s attitude is that
if they’re using a digital transceiver that
they don’t need to practice as much. This
is a trend that the professional avalanche
community needs to address. The truth
is practice builds skills, and no practice
means no skills in a clutch situation.
It’s happened to me many times during
presentations while telling folks how to do
their transceiver practice: someone raises
his/her hand from the back of the class
sitting alone, looking like a candidate for an
on-line dating site. The question is usually
phrased, “What do you do if you don’t
have someone to practice with?” Who
knows, maybe this is an obtuse sympathy
pick-up method. Maybe I’m just missing
something. But obviously, solo transceiver
practice isn’t very realistic if you’re the one
doing both the hiding and finding.
Backcountry Access (BCA) has set up 30
Beacon Basins around the country. These
Beacon Basins are great learning tools that
allow folks to run multiple transceiver
practice searches. But sometimes access
to a Beacon Basin might not be as easy

as a student might want. Also there
have been stories of long line ups to use
Beacon Basins during busy weekends.
So the problem of coming up with a
convenient transceiver practice solution
for my solo student has been kicking
around in the back of my brain.
In a solo scenario, it would be ideal to
simply throw a transmitting transceiver
over one’s shoulder in order to hide the
“victim.” But, as tough as most transceivers
are, it’s not recommended to throw them
around. A number of folks still have
their older dual-frequency transceivers
(Ortovox F2, Arva 4000, Ramer Avalert
Duel) or older 457hz analog transceiver
(Pieps 457, Ortovox F1) in the back of their
equipment closet. The CAIC does not
recommend using these older models in
the field, but they can still be put to good
use for transceiver practice. Also, there are
a number of used older transceivers for
sale out there at minimal cost.
Still, repeated hucking of these cheap
older models will eventually take a toll
on them. I got to thinking that there
must be a way to pad a transceiver, in
order to take the punishment.
The solution arrived to me one day
while shopping at Target, where they
stock a small 9" Nerf™ football for less
then $10 in the sporting-goods section.
A Nerf ball is made of soft foam, suitable
for indoor play. The 9" football is ideal for
padding an avalanche transceiver. Cut the
football in half lengthwise, rip out enough
of the interior foam to create a form-fitting
pocket to house a transceiver, place it
inside, and tape the two halves together

Open...
with cheap first-aid tape. Remember:
make sure the transceiver both works
and is on transmit before taping the ball
together. Otherwise you’re in for a long
protracted search for a non-transmitting
transceiver.
Lacking a John Elway-strength arm
for throwing vast distances, tossing the
ball over my shoulder down a steep hill
helps it carry further. Also, transceiver
practice on a forested slope with plenty
of undergrowth makes for better, more
complicated scenarios. Once you’ve
thrown the ball over your shoulder, allow
a minute for it to pinball down off trees,
roots, and rocks before coming to rest. So
far, my old Pieps 457 has survived 30+
“huckings” inside the Nerf ball.
With the Nerf ball transmitter, you're
essentially performing a search without
the victim’s last-seen point. This is usually
the most difficult for students, next to a
multiple-burial situation. Practicing the
most difficult searches improves one’s
transceiver skills the most.
Just like an on-snow search, first acquire
the victim’s transmitting transceiver's
signal. Since you the slide path boundaries
are unknown, figure it at 150' wide (75'
either side of the throwing point). Once

Shut!
the signal is picked up, start to use your
preferred search style: either the fluxline/
tangent method or the grid method.
Once you’re closing in on the victim,
you may get a visual on the ball. This
the only drawback—you don’t have an
actual burial to pinpoint on. But you can
still complete the secondary search and
practice pinpoint searching just above the
visible Nerf ball transmitter.
The Nerf ball method allows a lot of
transceiver searches. If students have
a long slope, they can get four or five
practice searches before hiking back
up to start over. There’s no reason to
forgo transceiver practice just because
students don’t have an available partner
or Beacon Basin. The Nerf ball method is
a easy, simple, cheap, and fun way to get
in some good transceiver practice. Two
Nerfball transmitters allow students
to quickly become adept at multipletransceiver searches. This method is just
another fun tool for avalanche-safety
instructors to give their students.
Halsted Morris is the member affiliate’s
representative on the AAA board. He is also
the resident heliski junkie at the CAIC and
runs Hacksaw Publishing, Inc.
R
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Warlords, Avalanches, and Schools
Story and Photo by Doug Chabot
On April 17, seven days after issuing
our last advisory of the winter, I was on
a plane bound for Kabul, Afghanistan.
Greg Mortenson, director of Central Asia
Institute, invited me and Mark Jenkins,
a writer for Outside magazine. My fiveweek stay became the adventure of a
lifetime. We met warlords, played in
abandoned Russian tanks, dodged land
mines, ate a goat’s head, summited an
unclimbed 6000m peak, and spent five
days under Tajikistan military arrest on
our exit. Mark is writing a feature article
on our exploits to be printed this fall.
Greg has built 48 schools in Afghanistan
and Pakistan and we went to look at his
projects. In a remote corner of northeast
Afghanistan lies a small finger of land
separating Pakistan from Tajikistan
(formerly Russia) where Greg has three
schools under construction. The locals
are hungry for education. After 25 years
of war, most of the adult population is
illiterate and begging for schools for their
children—parents the world over want a
better life for their children. Each school
serves up to five villages and will hold
close to 280 students. In one town, Sarhad,
the school is under construction, but the
day we arrived there were at least 80 kids
at the site playing in the dirt completely
amped to begin classes. This is definitely
not a common sight in the U.S.!
So what does this have to do with
avalanches?
Central Asia got hit with one of the
worst winters in 100 years. Snow fell

in record amounts and consequently
the avalanche activity was also record
setting. Throughout the mountains of
Afghanistan, Tajikistan, and Pakistan
the death toll rose into the thousands.
Entire villages were wiped out. There’s
no such thing as zoning, and people
have built their homes in runout zones.
At one village, Babu Tengi, an avalanche
hit in the middle of the night killing
18 people and destroying the school.
This was the second time it’s been hit—
they rebuilt the school in the footprint
of the first. Amazingly, they wanted to
construct it a third time in the same spot!
Although common sense would dictate
not doing this, Greg was having a hard
time convincing them otherwise until he
explained that I was an avalanche expert
and thought a better location could be
found. I became known as the “Avalanche
Doctor” and lent credibility to Greg’s plan
to build the school in a different place. A
new school costs $15-18,000 initially with
an ongoing cost of $10/student/year.
Avalanches strike the world over.
However, in remote mountainous
regions of the Himalayas, Hindu
Kush, and Karakorum, the people are
poor, uneducated, and barely able to
sustain themselves. There’s certainly
no avalanche warning system or local
expert; they are at the mercy of Mother
Nature. A small thing like relocating a
school out of an avalanche area has farreaching consequences. Kids can go to
schools safely and get an uninterrupted

We offer solutions for artiﬁcial
release of avalanches, either with
the stationary and remotely
controlled Avalanche Guard
and Avalanche Master, or with
the mobile Avalanche Pipe.

18 people were killed and the school (circled)
was destroyed in an avalanche that released
6,000' above.

education—a powerful tool in a country
with so little.
Central Asia Institute is a modest
organization I wholeheartedly endorse.
Funds get put on the ground instead
of chewed up in administrative costs.
If you’d like to make a tax-deductible
donation to support Greg’s work, you can
write a check to CAI and mail it to PO Box
7209, Bozeman, MT 59771. For more info:
406-585-7841 or www.ikat.org.
Doug Chabot is Director of the Gallatin
National Forest Avalanche Center in
Bozeman, MT. He has frequently been seen
on a snowmobile in recent years, although
rumor has it that he can still break trail on
skis. You can reach him at 406-587-6984 or
at dchabot@fs.fed.us if you have any questions
about the school building projects.
R

The Avalanche Guard delivers
a 4kg = 9lbs charge from a safe
location outside the avalanche
path into the target areas at the
starting zones.
NEWS:
We are proud to announce that
we strengthened our U.S. team
with support from Larry Heywood.
Larry adds many years of experience in Avalanche Control.
Larry Heywood
Snow and Ski Safety Consultant
Phone & Fax: (530) 525 1077
larryheywood@sbcglobal.net
info@outdoorengineers.com
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Avalanche Accidents • France 2004/05
Story & Photo by David George
I’m reminded of the old saw about “not taking more from the snow than it can safely
give.” In the case of avalanche statistics, Halsted Morris has cautioned not to read more
into the figures than is there. The statistics for this review are drawn from two sources:
The ANENA (www.anena.org), effectively the French equivalent of the American
Avalanche Association, and from my own site PisteHors.com. The ANENA gathers
information from rescue and piste services as well as some eyewitness accounts.
During a typical season they receive reports of around 50 avalanche accidents, some
20 of which will involve fatalities. With the exception of fatalities the picture is far
from complete. Many less serious incidents, for example where companions rescue
the victim, go unreported. However the difference between a minor scare and a drama
can often be a matter of luck and circumstance. Unreported incidents could have an
impact on the statistics in terms of types of activity, avalanches etc. Direct comparisons
between different figures should be treated with a degree of circumspection. The
ANENA uses the collected data as the basis for a review of avalanche incidents
published in the winter edition of their house journal: Neige et Avalanches. A simplified
version of this analysis is also distributed to the mainstream press.

T

here have been 25 avalanche deaths to date in
France during the nivological year starting on
October 1. These figures are provisional. On
average, 20% of avalanche deaths occur outside the
winter season (December 1 – April 30) so it is possible that
this figure could rise. Last year there were three deaths
over the summer on the Mont-Blanc. Last year’s total is
below the 14-year average calculated from 1989-2003 of
30.5 deaths and from 1999-2005 of 27 deaths. However, if
serious accidents—those with four deaths or more—are
excluded as unrepresentative, the average falls to 25.
There are some interesting details in what was, on the face
of it, a typical year for avalanche fatalities in France.
WEATHER— It is a truism that weather is the mother of
all avalanches. Apart from the Pyrenees on the southern
border with Spain, the season started late in the French
mountains, whereas in the southern Alps it barely
started at all. The first real snows came mid-December,
and ski touring in the northern Alps only got started
around Christmas. High pressure then brought springlike weather and stable ski conditions until mid-January.
At this point there had only been a single avalanche
fatality involving a ski tourer compared to eleven in
the same period the previous year. The slide, some 3
meters deep in places, occurred in one of the Aravis
bowls on December 18. The victim was not equipped
with an avalanche beacon and the delay in search and
recovery of 90 minutes probably proved fatal.
From mid-January to mid-March there was an
exceptional amount of snow in all areas of France coupled

An unidentified skier ducks the ropes at Les Sept Laux near Grenoble on January 26,
the day after a series of fatal avalanches in the northern Alps.

with extremely cold temperatures, at least in comparison
with the last 30 years. This snow was concentrated below
2000 meters in the northern Alps, Corsica, Massif Central,
and Pyrenees. Comparing weather station information
from 1600 meters on the Vercors plateau just south of
Grenoble with that of the Ecrins some 60 km to the west
but at almost twice the altitude, then after a late start, the
Vercors passed the Ecrins snow depth in mid-January, a
lead it kept right through to the end of the season.
Météo France stated that snow levels above 2000
meters were at a 30-year low for the Savoie. Crevasses
on glaciers were poorly bridged as some off-piste
skiers and boarders found to their cost.
It was not just lack of snow; strong northerly winds
accompanied each snow episode, stripping summits
and ridgelines bare but building some large cornices
and accumulations on lee slopes. At the Bellecôte glacier,
situated at 3000 meters in the Savoie near the ski resort of
la Plagne, the snow depths only briefly exceeded those
of the previous season in the latter part of April.
The weather was also very cold with continuous subzero temperatures during the winter. Without going
further it is already likely the reader can guess the
nature of the incidents: thin snow cover and freezing
temperatures led to a strong temperature gradient in
the snowpack, which created a layer of depth hoar. The
snows of January and February would overload this
weak layer. Given the quantity and accumulations in
certain areas, the sudden warming in mid-March was
expected to cause problems. The weak layer was also
be expected to persist into the spring at altitude.
TIMING— Around half of all fatal
avalanches are concentrated in January
and February. The average is 47.5% for
these two months alone. With 55% of
the fatal accidents, the winter of 2005
was above average, due in part to the
cold and snowy weather conditions
mixed with fine days and excellent skiing
weather. It is usually February, with 29%
of fatal accidents, rather than January
(35% in 2005) that is most deadly. The
remaining accidents were concentrated
into March and April, reinforcing the
impression amongst many backcountry
skiers of a short but intense season.

Avalanche deaths in France by month for 2004-05

Avalanche deaths in France by activity for 2004-05

ACTIVITY— The majority of accidents
involve skiers and snowboarders, either
touring or off marked runs within ski
domains. A difference is drawn between
these two activities. Off-piste skiers will
normally access routes from lifts
within a ski resort with little or no
climbing. With the aid of lifts they
often cover more vertical than ski
tourers but over terrain, at least
on popular routes, that has been
compacted by other skiers—
reducing the risk of avalanche
under certain conditions. Rescue services
based in or close to ski resorts can usually
reach off-piste accidents faster and deploy
more and better-equipped manpower

compared with ski touring accidents. Typically the first
rescuers for ski touring accidents are the victim’s buddies
or other nearby parties equipped with avalanche beacons
and, of course, shovels and probes.
This season saw an increase in fatalities involving
both off-piste and ski tourers compared to the previous
five years. The statistics are skewed by a large avalanche
that killed a group of six in Val d’Isère on the March 4,
2002. There were a total of six fatal accidents involving
ski tourers; this is less than the average of eight. There
were 12 fatal off-piste accidents, well above the average
of 8.5. These figures exclude the death of a member
of the piste patrol at Aussois who was engaged in
avalanche-control work on February 14.
Amongst the off-piste fatalities were seven
snowboarders—a sharp increase from previous years.
This reflects the ease with which boarders can go offpiste and possibly their age and experience. The situation
is different for snowboard touring, given the problems of
climbing, either on approach skis, snowshoes, or using
a splitboard with skins; this continues to be a relatively
minor activity and this is represented in the statistics.
One notable non-fatal accident on May 15 involved a
Grenoble-based boarder engaged on an extreme route
at 3000 meters on the Grande Ruine in the Ecrins range.
The avalanche was relatively minor but carried the man
over a short ice cliff causing severe injuries. A reminder
not to let one’s guard down at the end of the season and
that even small slides can have serious consequences
if the runout zone ends in a terrain trap.
There was one climbing/snowshoeing accident in midMay in the Ecrins, well below the average of 2.5, although
at the time of writing there are still over two months of
the summer climbing season left. The avalanche-control
incident already mentioned shows that this continues
to be a dangerous activity. Many resorts are beginning
to equip their piste workers with the ABS-Avalanche
Airbag, which has shown its worth in a number of
incidents. At around $600 for a basic system, it is not
cheap but makes sense for snow professionals.
AREA— The 20 fatal avalanches were spread over
seven French departments. The avalanche bulletin in
France is issued at a departmental level with separate
sections for each massif, if necessary. A department
such as the Savoie has a surface area of around 6,000km,
with any commune with over 80% of its territory over
600 meters being defined as a mountain area. For the
purposes of skiing and ski touring, we are principally
concerned with the area situated above 1000 meters.
The northern Alps as a whole (Savoie, Haute-Savoie,
Isère) saw 75% of the fatal avalanches—roughly the same
as the previous year and slightly above the average of
68%. However the vast majority of accidents (60% of
the total) were in the Savoie department alone; the two
fatalities recorded in the Hautes-Alpes were on Mont
Thabor, which is very close to the border with the Savoie.
Ten of the 12 accidents in the Savoie (83%) involved offpiste skiers and snowboarders. This department is home
to many of France’s largest and highest ski areas: Val
d’Isère, Tignes, les Arcs, la Plagne, Courchevel, Méribel,
and Val Thorens, but on average the area sees only 34%
of fatal avalanches. Both the Isère (2.5 fatalities) and
Haute-Savoie (4.5 fatalities) were below average.
The largest accident of the season occurred in the

VOL. 24, NO. 1, OCTOBER 2005

THE AVALANCHE REVIEW

Bauges (Savoie) on March 11. Three ski tourers, part of
a group of 10, all members of the French Alpine Club
(CAF) from outside of the area, had just completed
a tour of 2000 meter Mont d’Armène. Late afternoon
they were at 1300 meters and had removed their skis
to descend to the summer trailhead. The group was
unable to escape a slow-moving but large avalanche
on the narrow forest track. Two members were deeply
buried and a third suffered fatal injuries in collision
with a tree. According to one rescuer at the scene, the
rapidly warming conditions were a crucial factor in the
tragedy. A humid surface layer slid on a frozen base,
unusual conditions in the mid-mountain altitudes of
the area. The average number of fatalities per accident
was 1.25 last season compared to the average of 1.5.
This indicates that the accidents were less serious,
perhaps as a result of better group management.
The Pyrenees saw three fatal avalanches compared to
just one the previous season. At Barèges, a fatal avalanche
in which a man was deeply buried without an avalanche
transceiver was followed by another incident in the same
spot, the Couloir du Ganchoue, just three days later.
Thankfully this second slide, which caught a group of
four snowboarders, did not result in any deaths.
There was also a rare avalanche in the low-lying
Vosges range on the border with Germany. A few
accidents in the Massif Central and on the island of
Corsica were also lucky not to result in serious injury
or fatality. In the Massif-Central, a snowboarder was
carried over cliffs but the avalanche deposit cushioned
his fall. In Corsica, the victim was completely buried
and suffered from hypothermia and a fractured hip.
Most significant is the number of off-piste avalanche
accidents in the Savoie. Many of the victims either had
some experience—seasonal workers, club groups—or
were with guides or instructors. The most high-profile
incident was the death of a well-known Belgium
businessman, the head of Cisco Belux, and his wife—
orphaning their four young children. This occurred
February 6 in the Combe des Arriérés, one of la Plagne’s
back bowls. The couple was with a ski instructor at
the time and were both equipped with avalanche
transceivers. The size and depth of many of the fatal
avalanches is a reminder that, even when well equipped,
survival chances drop rapidly with time and depth of
burial. Good equipment and knowledge should not be
used to push the boundaries of risk too far.
Somewhat contrarily, some guides, instructors, and
piste patrols in the Savoie ski resorts felt that the forecast
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avalanche risk was too high for many off-piste routes.
Gilles Brunot, avalanche expert for Météo France in
Chamonix, has outlined a number of scenarios: for
example, compact snow deposited on a fragile surface
layer where the passage of many skiers before the second
deposit can destroy the fragile layer. This effect is more
marked for well-skied off-piste routes compared with
many ski tours and can help to reduce the avalanche risk
for those routes under certain conditions. In response to
one incident, the forecaster who prepares the avalanche
bulletin for the Savoie highlighted the dangers of basing
trip reports on the headline avalanche risk alone, noting
that the 1-5 figures gives the risk for typical slopes in the
sector. On a day where the overall risk is 2 (moderate) it
will still be 4 (high) in steep, north-facing couloirs. This
is a case where a wider appreciation of risk-reduction
methodologies can instill better terrain choices amongst
backcountry travelers.
Many resorts also practice preventative avalanche
clearance where off-piste routes constitute a danger
to the runs, ski lifts, and habitation. However in the
extensive French domains this is far from universal.
At the same time many of the least-hazardous slopes
in ski domains are pisted, forcing off-piste skiers into
more hazardous terrain choices, especially when the
increasing popularity of off-piste skiing means that
popular routes are skied out within half a day. On
high risk days, ski tourers can more easily fall back
on safer routes: low angled terrain, ridgelines, and
trees, as well as pay particular attention to group
management and planning to avoid terrain traps.
The increasing number of off-piste accidents has
not gone unnoticed. Amongst many varied activities,
the ANENA organized two avalanche days at the
start of the season. Based on a Canadian idea, these
sessions have brought together a number of experts
and 400 participants. A weekend training session
oriented towards freeriders was also organized at la
Grave. 7,500 information packs were distributed in
cooperation with the principal vendors of off-piste
safety equipment in France and an additional 15,000
copies of the booklet Avalanches, Attention Danger
aimed at off-piste users were produced.
Ski resorts have also been keen to play a role.
Avalanche and beacon training continued at la Plagne
and at the weekly Free Respect sessions at les Deux
Alpes. Avalanche basins (ARVA parcs in French),
self-service avalanche training areas, were also set-up
at Chamrousse, Tignes, and la Grave in conjunction

with Ortovox and Barryvox. Tignes has also opened
The SPOT (Skiing Powder of Tignes)—three unpisted
black runs and two unsecured freeride areas with
access controlled by chairlift closure. A survey during
February and March showed that only 25% of skiers and
12% of snowboarders off-piste in Tignes were carrying
avalanche beacons. The SPOT has been criticized by
some as risky on legal grounds, but the piste director
Jean-Louis Tuallon says the idea is “not to encourage
risk taking, but to make people aware of the dangers
in a sector that is already heavily used.” At a similar
initiative at Zinal in Switzerland, access is controlled
by gates opened by a working avalanche beacon.
Training oriented towards group leaders and
individuals is run by the Federation of French Alpine
Clubs (FCAF) and the French Mountaineering and
Climbing Federation (FFME). There are also some
individual initiatives such as weekend training courses
organized by the avalanche expert Alain Duclos at
Valfrejus and Henry’s Avalanche Talks run by Henry
Schniewind at Val d’Isère. The Web site PisteHors.com
also covers off-piste and backcountry incidents with the
objective of increasing awareness of the dangers posed
by the mountains. Last season, PisteHors worked with a
number of UK national newspapers and TV channels to
increase understanding of avalanches and accidents.
The last two are aimed principally at Anglophones, a
group less well catered for by official bodies in France.
For example, the avalanche bulletin is published solely in
French; only around 10 resorts make translations available
in other languages. The ANENA has calculated that 30%
of people involved in avalanche accidents are nonFrench. Last season the fatalities included a Scandinavian
as well as British and Belgium nationals.
The large amount of snowfall in the pre-Alps (Vercors,
Chartreuse, Belledonne, Bauges, Aravis) brought ski
tourers out in force. According to the SkiRando Web
site, the total number of ski tours in these areas increased
from 27% to 38.5% for the northern Alps (normalized
against the total for the year). That is about 450 extra ski
tours logged in those areas. It is surprising that all the
additional activity resulted in so few avalanche fatalities.
The pre-Alps retain a lot of tree cover, but as one incident
where a couple was hit by a slide just climbing out of the
woods in the Chartreuse shows, this offers only limited
security. In this incident, a young woman was completely
buried by what seems to have been a powder avalanche.
She was found after 10 minutes by her brother using a
probe; they only had one avalanche beacon between
them. She was well enough to enjoy a meal with her
family that evening. A bright note to end on.
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Comparison of outings in the northern Alps as percentage of total (7-day moving average).

David George runs the popular French-English Web site
www.pistehors.com, covering backcountry and off-piste
travel throughout France.
R

Snow and Avalanches in Austria • Winter 2004/05

A typical slab in Austria.

Story & Photo by Peter Höller
High pressure dominated the Austrian
weather conditions during the first two
weeks of December. The second half of the
month was characterized by alternating
low-pressure systems and precipitation
was below average in most parts of Austria.
The shallow snowpack together with two
weeks of clear sky led to faceted crystals
and depth-hoar layers, especially on northfacing slopes. The worst avalanche accident
(off-piste) was on the December 20 with
three fatalities.
Temperatures in January were average.
From January 19-22, a cold front from
the northwest brought strong winds
and intense snowfall. In the Tyrol, the
avalanche danger level increased to 4. On
the 22nd a terrible accident occurred close

to the Rendl ski area (St. Anton – Tyrol),
where four off-piste skiers died.
In the beginning of February, cold
moist air from the northwest brought a
high amount of new snow. The danger
level increased to 4 and even 5 in parts of
Salzburg, Upper Austria, and Styria. Despite
warnings to not leave the open pistes,
accidents became more frequent on the
first weekend of February. From February
4-7, 10 fatalities have to be recognized. Five
days later two backcountry skiers were
killed by an avalanche in the Wattener
Lizum (Tyrol). From the 15th to 17th and
21st to 24th, the northern Alps received
plenty of new snow. On the 22nd, three
backcountry skiers died in an avalanche
near the Sulzkogel (Kühtai - Tyrol).

March began very cold, but
temperatures increased gradually in
the following two weeks, particularly
in eastern Austria. More than a dozen
fatalities had to be recognized in March.
The worst accident was on the 5th near
Kaisers (Tyrol) where three backcountry
skiers were killed by an avalanche. On
the 7th, two ice climbers died in an
avalanche near Bad Goisern (Upper
Austria); fatalities were concentrated
between the 11th and 13th, with seven
persons killed.
The year's 48 fatalities were almost twice
the yearly average of 26. The main reason
for the large number of accidents may
have been due to the weak snowpack,
which dominated the whole season.

Peter Höller is a research scientist at the
Institute for Natural Hazards. He is a sworn
expert on avalanche accidents in addition to
being a lecturer on avalanche and torrent
control at the University of Innsbruck. Institute
for Natural Hazards, Federal Forest Research
Centre, Hofburg – Rennweg 1, 6020 Innsbruck,
AUSTRIA, peter.hoeller@uibk.ac.at
R
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season roundup
October went out like a lion, and November
came in like a lamb, leaving us feeling like
we’d started the season in a sports car, only
to run the second lap in a three-cylinder Yugo.
Bruce Temper, Utah Avalanche Center

WHY AVALANCHE EXPERTS GET GRAY HAIRS: tracks of riders pushing their luck on the same angle, aspect, elevation, and
loading as a freshly triggered slab. Just outside Eaglecrest ski area, Douglas Island, Juneau, Alaska. Photo by Bill Glude

Utah Avalanche Center
The winter of 2004/05 was an avalanche season of historic proportions. While
the rest of the West had mostly below-average snowfalls, the upper Cottonwoods
recorded over 700" of snow. A weak El Niño helped set up a pattern of storms coming
through southern California and kicking strong, wet, and windy storms into Utah.
This type of flow evenly blanketed the mountains of northern Utah as the Provo
and Ogden mountains kept pace with the usual breadwinners in the Cottonwoods.
21 storms of at least 12" were recorded over the season that effectively began on
October 17. By issuing our earliest-ever avalanche statement three days later, the
avalanche season was off and running. A Utah record of eight people were killed
in the backcountry this year, doubling our annual average of four and smashing
the old record of six, set in 1996/97 and 2000/01. We posted a record number of
unintentionally triggered avalanches in the backcountry: 162. Of these avalanches,
69 people were caught, 19 were fully or partially buried, and 13 sustained moderate
or severe injuries. We issued 13 avalanche warnings or special avalanche statements
over the course of a winter that left even the old-timers scratching their heads.
After a few early storms in September and October, winter kicked into high gear on
October 17 with measurable snow falling through Halloween on every day but one.
Alta ski area recorded a phenomenal 122" of snow over those two weeks with 14.85" of
water. Much of the deluge came in warm on a southwesterly flow and evenly blanketed
the northern mountains, but the snow levels were near 8000' and higher. We looked
back to the old Atwater/LaChappelle records dating back to 1945 and confirmed that
not only did we smash snow and water records for October, but in just two weeks! We
went through a couple small natural cycles, but for the most part, instabilities settled
out rather quickly. Also of note was a rime crust deposited on October 29, which
factored into a number of the slides around the turn of the month.
If October went out like a lion, November came in like a lamb. And it stayed that
way for most of the month. By comparison, snow and water totals at Alta were a
paltry 59.5"/4.51", leaving us feeling like we’d started the season in a sports car, only
to run the second lap in a three-cylinder Yugo. Clear skies and cooler temperatures
kicked in the faceting process on the surface and provided the northern mountains
with at least one and, in some areas, two layers of surface hoar. The faceting on
the surface allowed for good riding conditions during much of the month as we
thanked our lucky stars for the prodigious early and dense snowfall that prevented
depth hoar from forming at the base of the snowpack. Just after Thanksgiving, a
couple back-to-back storms added over 40" of snow on top of the weak surface
snow and the party started. The danger quickly jumped to high, with numerous
natural and human-triggered slides occurring in the backcountry during this cycle.
The instabilities remained persistent, as human-triggered slides occurred every
day into early December, ahead of the next blockbuster storm.
From December 7-9, an unusually warm, moist, and windy storm slammed the
mountains of northern Utah with over 40" of snow and nearly 7" of water weight.
Sustained winds at 25-45 mph out of the southwest and west prompted our office to
issue an avalanche warning on the 8th and kept the danger at high or considerable
for the next several days. Not surprisingly, the heavy snow and strong winds made
for perfect avalanche conditions, falling on the thinly buried November facets and
surface hoar. Our first major cycle of the year was under way. Between December
10-11, we recorded four fatalities in three separate incidents with two very near
misses. On December 10, a 24-year-old skier triggered and was killed by a 1-3' deep
avalanche while traversing back to Twin Lakes pass. The next day, two snowshoers
were killed in upper Mineral Fork of Big Cottonwood Canyon as a large avalanche
engulfed them in the valley bottom. It was not known whether it was a spontaneous
avalanche or whether they triggered the slide from below. Also on the same day,
40 miles to the east in the Uinta Mountains, a snowmobiler triggered and died in a
very large avalanche above Strawberry Reservoir, in a drainage called Trout Creek.
In the Bountiful Mountains, a snowmobiler filming his friend riding up a steep
slope was buried in a large slide triggered by the rider. After being buried for 20
minutes and losing consciousness, he was extricated, resuscitated, and survived
with minor injuries. Backcountry recreationists continued to trigger avalanches until
the thirteenth. Most of these were 1-4' deep and a couple-hundred-feet wide. Many

were remotely triggered, with some slides taking out the previous run’s tracks.
A day after Christmas, a strong southerly flow developed, literally shaking the Wasatch
with sustained 30-40 mph winds along the ridgelines, even damaging most slopes at
the mid-elevations. This made the snow-surface conditions complex, with crusts and
patches of weak faceted snow on the more protected shady slopes. Heavy snowfall
began on 29th and lasted through the 2nd, with snow and water totals of 68"/6.83".
Favored by this type of flow, the southern end of the Park City ridgeline took the brunt
of the storm, and by the 30th, we had issued a special avalanche advisory with a high
danger in the backcountry. A natural avalanche cycle was underway with the strong
southerly winds and a few notable very close calls followed into the New Year.
On January 1, in the Hell’s Canyon area—an out-of-bounds area adjacent to
Snowbasin ski area—a party of four entered the steep northerly facing slope and
triggered a 1' by 400' wide avalanche which carried three of them nearly 2,000'
down the path. They made a large withdrawal from the karmic bank, as none of
the individuals was wearing transceivers and miraculously ended up only partially
buried. One sustained a fractured femur and pelvis. Each extracted themselves from
the debris only to straggle out of the way as another ski party triggered an even
larger avalanche down upon them. In Park City, ski patrol teams were finally able
to get up into the higher terrain and reported slides up to 12' deep off the Jupiter
ridgeline which took out trees in the runout zones. And as icing on the cake, dormant
layers of faceted snow became reactive as three slides broke into old snow, with
one lucky snowboarder escaping with only a knee injury after washing over some
cliffs in the Brighton backcountry. Another monster, triggered remotely on the Park
City ridgeline was 2-4' deep and 300' wide, taking out the entire bowl.
After a few days to catch its breath, the next series of storms on a southwesterly flow
pushed into northern Utah with storm totals of 47"/1.97" from the evening of January
3 until the afternoon of the 6th. The snow fell right-side-up with storm densities an
amazing 4-5%. Those out playing in the mountains said it was the best snow of the
year…again. Halfway through the cycle, a skier triggered a deep slab in Main Days
and was carried nearly 1,000' down to the flats, apparently unscathed. This was only
a portent for things to come with the next series of storms through the 12th. Between
January 7 and the morning of the 12th, another wet heavy storm on a southerly track
slammed the Wasatch with 52"/7.78". Strong southerly and then westerly winds
accompanied the onslaught, and by the afternoon of the 7th, the danger jumped back
to high. Two days later, a snowmobiler and snowboarder died in separate incidents on
the Wasatch Plateau not 20 miles apart within an hour of each other. By the morning
of the 10th, the Provo mountains shed much of their winter coat during a widespread
natural avalanche cycle. With control work, Slide Canyon crossed the Provo Canyon
road three times, Bridal Veil ran naturally into and dammed the river, and three classfive avalanches ripped out off of Elk Point, running over 4000'. The Elk Point slides
took out mature timber and obscured the lower part of the alpine loop road.
Things were only beginning. From January 11-16, natural, human- and explosivetriggered avalanches pulled out avalanches up to 10' deep that broke down into the
faceted snow from November, with some running half a mile. Finally, with good
weather on the 13th, one could see the aftermath and carnage from Provo to Logan
of one of the most dramatic cycles in years. 100-year-old trees were taken out and
new avalanche paths were created. Control work pulled out 4-7' deep avalanches in
heavily compacted terrain, with one overnight natural slide at one of the ski areas
breaking down to the same faceted layer. On the bluebird afternoon of the 14th, a
tragedy occurred in a backcountry area adjacent to the Canyons resort that made
national news. In Dutch Draw, a skier triggered a 6-8' deep and 700' wide avalanche
that consumed him and an unknown number of others on the slope and in the runout.
Witness reports conflicted, but some insisted they saw several others on the slope.
Search and rescue efforts continued for a few more days until the sheriff’s department
determined that no other people had been buried in the slide. High pressure built for
the remainder of the month as the dreaded January inversion capped the valleys with
smog, and the bluebird sang the approach of our second corn cycle of the year.
While high pressure slowly closed the chapter on the last series of avalanches, it
also started the screenplay for the next. On February 5, surface hoar blanketed the
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already weak recrystallized snow from the late January snowfall. In many areas, these
few inches of snow sat on old slick bed surfaces from the January cycle, and now
we were just waiting for the next storm. Over the 6th and 7th, 24"/1.26" provided
the slab and we were back in the game. It snowed nearly every day between the
11th and the 20th, with the storms saving the best for last. There was enough to tip
the balance, and our next natural cycle was underway, with 2-4' crowns, some up
to 2,000' wide and littering primarily the north- and east-facing slopes. Remotely
triggered slides were de rigueur with the newly buried persistent weak layers,
and some notable close calls were reported. For the month, backcountry travelers
unintentionally triggered a total of 32 slides, two of which were captured on video
by upstart backcountry ski film production companies. The most noteworthy
footage showed a skier triggering a wind pocket in his first turn off the summit of
Mt. Superior in Little Cottonwood Canyon. He was caught and carried for over
2000', and remarkably survived with non-critical injuries. High pressure again set
in on the 21st, leaving us snow totals of 79"/6.88" for the month.
High pressure pushed on into the first two weeks of March, allowing folks to
knock out those long-desired super-tours and technical descents. Finally, after about
three weeks of good weather, a moist westerly flow replaced the ridge and kept
the faucet on through early April. The third week brought some teaser storms of
10" and 5", and then it started snowing in earnest, nearly every day until the turn
of the month. An early dry and soporific March ended with 180"/13.5". At least
10 people were caught in backcountry slides, with some very close calls. On the
31st, the first beautiful day after the onslaught, an avalanche killed a 27-year-old
snowmobiler in the Monte Cristo area in the Ogden Mountains. Our investigation
found that he had triggered a 4' deep by 550' wide avalanche on the faceted snow
from March. His death brought our total of fatalities for the year to eight.
Around month's end, an unsettled southwesterly flow set up that alternated periods
of wet and dry avalanches. The spring sun and warming temperatures provided
impetus for wet point releases and slabs on sunny aspects, as well as some northeast
and northwest aspects. By mid-April, backcountry skiers began triggering corn slab
avalanches. These slides consisted of a still-supportable frozen layer, 8-16" deep and up
to 150' wide breaking down onto unconsolidated wet grains. Most were on southeastfacing slopes between 9000-10,000'. April’s snow and water was 76.5"/6.68" and the
spring warm-up was pushed off into May. Although the avalanches had not yet ended,
we ran out of money and ended our regular avalanche advisories at the end of April,
which is as late as we have ever issued regular advisories.
True to form in May, the season refused to die. We had to go back to 1983 to find
records of a deeper snowpack so late in the season. At least five human-triggered
avalanches occurred in May with several close calls. A strong warm-up finally came
mid-month, and though we had finished our avalanche advisories, we issued a press
release for wet avalanches, which occurred in abundance over a busy weekend.
Luckily, we didn’t hear about any incidents. After more cooling and snow, another
strong warm up in the third week of May resulted in several reported large wet
slabs. The final news release of the season was issued May 24—by far, the latest
avalanche information ever reported.
—Bruce Tremper

Southeast Alaska Avalanche Center
Avalanche season came late to southeast Alaska this year. An unusually long,
early season, Pineapple Express flow pattern inundated our region with one warm,
wet tropical storm after another, keeping the snow level high and our ski area
closed. Around the winter solstice, the pattern shifted to cooler weather, plentiful
powder, and a series of moderate avalanche cycles. Cold storms alternated with
cold clear Arctic Front weather and NE-outflow winds. A second and unusually
strong Pineapple Express hit in late February, followed by a cold clear period that
froze the thawed layers into the hardest, thickest shovel-bending crust any of us can
remember. In March, about a meter of snow accumulated over the thaw crust and
produced several more avalanche cycles. Spring came early, with a warm and dry
mid-April. The mountain snowpack melted rapidly, producing its final avalanche
cycle in May as falling cornices released wet slabs on the March melt-freeze crust.
Many involvements and close calls occurred in Alaska this season, but only one fatality.
An apparently self-triggered dry slab on Mt. Huntington in the Alaska Range killed
Trapper Creek climber Johnny Soderstrom on February 15. A small avalanche across the
border on Mt. Logan on May 31 in the Yukon Territory killed another Alaskan climber,
Jessica Aulik, of Fairbanks. Quite a few human-triggered avalanches and several close
calls occurred, but there were no deaths in southeast Alaska this winter.
We taught 272 people in three Level I courses, one Level II course, eight Awareness
presentations, and two custom trainings—bringing our total since 1995 to 5,757
people: 17% in field courses and 83% in classroom-only sessions. In addition
to fielding the usual countless media contacts for quotes, short interviews, and
background information, we gave four interviews for feature shows and articles.
The biggest improvements this winter were an overhaul of our Web site on
avalanche.org and initiation of an on-line advisory for the Juneau area. Our
advisories include a short text summary, scanned fieldbook pages, and photos.
We use text and photos to give a general sense of snow conditions and try to make
each advisory an educational mini-tutorial. We include action photos— despite the
risk of people thinking we are tearing up powder all day instead of doing snow
studies—because we believe action photos lure users to the advisories.
Our advisories do not include an avalanche danger level because we do not have
enough field presence to do that as volunteers. We limit advisories to a description
of the conditions we find in the field and an indication of trends. We posted 64
advisories this winter between November 7-April 26, reaching our goal of posting
three days a week. Almost all were on-line the day the observations were made.
This was an all-volunteer program. Our lone staffer put in some 30 hours a
week and field volunteers added some 20 hours, totaling 1200 program hours of
donated labor. We received abundant, positive, and enthusiastic feedback, including
response from urban residents and workers as well as backcountry travelers.
We helped move the Fish Creek weather station from its original remote location
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Springtime block test site on Douglas Island, Juneau, Alaska. Rutschblock, cutback AK Block,
and AK Block. There's reggae, but no palm trees on these islands.
Photo by Bill Glude

to the West Bowl at Eaglecrest Ski Area where it can be easily maintained. Short on
funds and workers, we were happy to turn the responsibility over to the University
of Alaska Southeast Environmental Science Program and the Eaglecrest Ski Patrol.
Our main research project this year has been continuation of the AK Block studies.
We ran block test sets almost every field day this year. The block size/tester weight
relationship has proven out well, and we have begun comparing sized cutback and
non-cutback block pairs to see what difference the cut really makes. We continued
our field documentation of melt-layer recrystallization and faceted melt-freeze
grains—key processes that create particularly tricky instability here. These layers have
caused at least three deaths and several close calls in our area in recent years.
We continued to provide a limited avalanche-forecasting program for the Alaska
Department of Transportation and Public Facilities on Thane Road in Juneau.
Once again we had no real operating budget. We combined a little under $18,000
spent with over 2,000 hours (almost $50,000 worth) of donated volunteer time to
run a program with a sustainable value of almost $90,000. Funding came from the
DOT&PF forecasting, a few small private and non-profit grants, course fees, and
drawing down our balance from previous years. Obviously, we are among those
rooting for Senator Stevens’ federal S.225 bill to pass and provide nationwide
funding for avalanche programs like ours.
—Bill Glude

Sawtooth National Forest Avalanche Center
The winter of 2004/05 will be remembered at the Sawtooth NF Avalanche Center
as one of those strange snow years. It was feast or famine as far as snowstorms, and
we ended the forecast season in April with a January-like faceted snowpack.
August and September storms blanketed the mountains with over a foot of snow
at higher elevations and ended a very wet summer for central Idaho. Early winter
left us high and dry until the first part of December when a 3' storm walloped the
area and provided great skiing but sled-wrecking coverage. Then, a three-week dry
spell through the first part of Christmas week ended in late December with a series
of light and dry powder storms lasting into the first two weeks of January.
In January, we kept waiting for an avalanche cycle of newer snow to start breaking out
and sliding on a weak faceted snowpack. Finally, a week after the last storm, we began
to hear of skier-triggered slides happening and some close calls as the 3' of fist-density
snow consolidated into a slab and temperatures warmed. This avalanche cycle was
short lived and “the drought” began. Cold, clear weather turned the entire snowpack
into facets with surface crusts or near-surface crusts. It became possible to travel into
high, remote parts of the mountains due to an absence of avalanche danger.
It seemed to only snow on holidays. A Valentine’s Day storm brought just
enough snow to make the snowpack touchy, but only thin, small slides occurred
on steeper slopes. Saint Paddy’s Day finally brought more snow, and towards the
end of March skiers and snomobilers began to trigger increasingly larger slides.
A deceptive and dangerous deep-slab problem developed on cooler aspects and
new snowstorms continued to deepen the slab. On March 25, an avalanche caught a
backcountry skier on Titus Ridge. A difficult and questionably survivable evacuation
ensued with the skier suffering from two broken femurs, a shattered pelvis, a broken
wrist and a spiral lower-leg fracture. At sunset and in deteriorating weather, his two
partners and Sun Valley Heli Ski orchestrated a miraculous life-saving rescue.
Exactly one week later, a very large avalanche killed a snowmobiler in the Baker
Creek area. Forecaster Chris Lundy happened to come across the remote scene literally
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continued from previous page
15 minutes after the burial. He initiated the Search and Rescue process and worked
with the one survivor on site. Unfortunately, the sledder and his partner did not carry
beacons, shovels or probes and there was no last-seen point. The debris area was
enormous. The rescue attempt that ultimately became a recovery effort once again
drew together all the area agencies and resources. SNFAC forecaster Jeff Halligan
snowmobiled in and joined Chris on site, and Mark Baumgardner of SV Heli-Ski got
an airlift in from Life Flight with his avalanche dog. Mark barely had his skis on when
the dog alerted and found the victim in an area of debris that seemed an unlikely
location based upon the entry tracks. Apparently the victim had traveled far & fast
across the slope after the avalanche broke out, but was unable to escape the slide.
This fatality was only one drainage over from last year’s fatality, and it generated a
lot of attention and avalanche awareness in the local snowmobile community.
April and May brought more and more snow, although most folks had given up
on winter activities and the avalanche center had shut down. 5" of rain fell below
9,500' in May, but this produced more than 5" of snow at upper elevations. During
these months, precipitation totals jumped from a drought-scary 50% to more than
80% of average. Some very large slab avalanches continued to occur throughout
the spring, with upper-elevation releases going wall-to-wall in the latter half of
May when warm temperatures finally started to affect higher elevations.
Sadly, on July 2, our area experienced its second avalanche fatality of the season. A
backcountry snowboarder died of trauma and exposure while attempting a one-day
solo ascent and descent of Castle Peak, a prominent and remote peak in the White Cloud
Mountains north of Ketchum and west of Stanley. He summited the peak but triggered
a wet point-release avalanche on his third or fourth turn while descending.
In spite of such a weird snow year, it was a great winter for the SNFAC. Chris
Lundy moved down from Bozeman to join our staff, and Jake Amadon, Jeff
Halligan, and Janet Kellam all returned. Chris’s snow savvy and computer skills
upgraded our programs, enhanced our Web & photo pages, and gave us a Webbased user survey that generated a huge response. The National Weather Service
now produces an avalanche weather link for our region as part of their standard
sidebar. It provides specific Baldy, Titus, and Sun Valley backcountry weather
forecasts for the Sawtooth region; it is easily accessible for the public; and introduces
a broad spectrum of the public to the avalanche advisories.
Classes were well attended; our several snowmobiler field sessions were quite
popular, and we partnered with the city of Ketchum to develop a new bilingual
program for homeowners and service workers called Living and Working in Avalanche
Country. We really tapped into the snowmobile community with help from our local
dealer, Woodside Motorsports; Idaho Department of Parks and Rec; and Polaris.
Advisory use numbers increased in spite of one of the driest winters on record. The
Friends of the Sawtooth Avalanche Center partnered with Sun Valley Ski Patrol
to successfully host the Best of Banff Films as an annual fundraiser. —Janet Kellam

The U.S. Forest Service Mt. Shasta Avalanche Center
The 2004/05 season was long with unusual weather patterns. Snowfall began early
with 55" of snow in October. November was relatively light but very windy with
winter really kicking in with big storms during December. Ensuing storms were mostly
small by Sierra terms until mid-June brought a strong winter-like storm. We provided
avalanche information weekly from late October to early December, beginning our daily
avalanche advisories on December 7. These continued through April 15, after which we
provided avalanche information bi-weekly. May 19, we ended our avalanche-information
advisories and issued our general spring avalanche statement. On June 18, we issued an
avalanche warning through the Medford National Weather service, local radio stations,
and outdoor stores. We ended up with a total snowfall for the season of 510".
Following an unusually snowy October with 55", November was relatively dry
with only 16" of snowfall measured. We did observe several days of very strong
winds from the NW and N at our Grey Butte weather station at 8000' on the south
side of Mt. Shasta. At least six days reported winds over 50 mph with our strongest
wind of the season on November 21, recorded at 100 mph from the north.
Three large storms occurred in December, bringing 107" of snowfall and 8.84"
of water. The first storm brought 43" of snow and moderate to strong winds from
the S and SW. Widespread avalanche activity occurred over a several-day period
and included some slide paths which hadn’t run to this magnitude for several
years. Two large back-to-back storms began on December 26 and continued into
January 3, bringing 150" of snow. This was a different type of storm for us and
produced moderate to strong winds from the SE and E. Road access to backcountry
trailheads remained closed for an entire week due to heavy snowfall in town.
We measured 86" of snowfall and 5.74" of water during January. Winds were again
moderate, and as in December, our usual strong NW post-frontal winds did not occur.
Three main storms brought all of the month’s snowfall with the most significant
weather event being a week of very warm weather. During this week, low temperatures
stayed above 40F and high temperatures reached 57F. This created spring-like corn
snow. Avalanche activity was relatively quiet with only a few natural slides.
February was light with three storms bringing a total of 45" of snowfall and 4"
of water. Of note this month were warm temperatures during the first week and
a different wind pattern of moderate winds from the east. We often experience
our strongest winds behind a storm from the W and NW, reaching 70-100+ mph.
This winter brought fewer of these winds and more easterly winds. Much of this
may be due to the fact that the low-pressure centers were often south of our area,
moving across central and southern California.
Three storms brought 75" of snowfall and 8.67" of water during March. Unusually
warm temperatures, similar to early February, were observed during the second
week of the month. Winds began to return to W and NW directions with post
frontal 83 mph NW winds recorded near the end of the month. Several natural
avalanches occurred at the end of the month following a 2' snowstorm and strong
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winds (46-83 mph W/NW). A hard slab avalanche, the largest slide observed there
over the last 10+ years ran in Sun Bowl. The crown face was 8' deep and 1000' wide.
It traveled into the trees below, dropping 1000' vertically and 2500' horizontally.
We classified it as a Class 3 slide relative to the path size.
We received 34" of snow at the beginning of April and stopped daily advisories
April 15. We posted weekly avalanche statements until the end of the month.
Winds remained moderate and most storms were light, creating a relatively stable
snowpack. Surprisingly, we recorded some of our coldest temperatures of the
season with temperatures of only 10F at 7600'.
Small disturbances and short wave storms continued through May with only
a few inches at a time, bringing the snowfall total to 46" for the month. Shallow
sluffs occurred with direct sun after these storms. Temperatures remained relatively
cool for spring, maintaining a thick snowpack. We provided spot forecasts and
avalanche statements every few days into the third week of May, when we posted
our general Spring Avalanche Statement.
We continued into June with small disturbances, cool temperatures and a few
days of strong winds. A strong winter storm on June 16-20, brought 48" of snow
and cold temperatures. We posted an Avalanche warning through the National
Weather Service in Medford, Oregon, on the 18th to warn climbers of the avalanche
danger, especially along the popular Avalanche Gulch route.
We issued over 128 daily avalanche advisories this winter and 10 avalanche statements.
We saw over 96,440 hits to the Web page and we received 4,836 phone calls to the
hotline—approximately a 12% increase in use. The avalanche center was able to reach
540 people in 27 classes covering 182 hours of class time.
—Matt Hill & Eric White

Northwest Weather and Avalanche Center
Heavy rainfall over Thanksgiving weekend put a damper on any early start to
winter. We issued several special avalanche statements before the 2004 Thanksgiving
weekend. After some avalanche activity, mainly at higher elevations, the rainfall
helped to stabilize or melt much of the low-elevation snowpack. The NWAC began
normal daily forecasting on December 3, several weeks later than average due to
the autumn’s persistent dry and mild conditions. Many west-slope areas received
2-4' of snow from about December 4-9. However, this would prove to be only an
anomalous trend as warming with heavy rains returned later in December.
An informal discussion regarding the ominous Northwest weather pattern
was held in early December at the NWS. Science and Operations Officer Dr. Brad
Colman suggested the Pacific Northwest would be experiencing a weather pattern
shift within about two weeks. Brad spoke of the potential for a stable upper-level
ridge of high pressure to become established along the coast regions. His prediction
was true, as within two weeks we had significant rain followed by an extensive
warm and dry period that extended into late December. With the exception of a
two-week cold period, the Northwest indeed remained under the influence of the
dominant upper ridge for a majority of the winter.
Moderate storm cycles occurred in mid-January, the second week of February and
again in mid-March. However, the Pacific Northwest continued to be dominated
by the northern branch of a persistent split flow in the Pacific westerlies. This
resulted in a ridge of high pressure off the Pacific Northwest coast and a strong
southern branch flow that brought unusually heavy snowfall to the California
Sierras throughout the winter months. In the Northwest, this highly abnormal
winter weather pattern produced predominantly sunny and mild weather with
mountain vistas reminiscent of mid-summertime conditions and temperatures in
the lowlands frequently soaring into the upper 60s and 70s.
As quickly as the drought conditions developed early in the season, they took a
sudden shift in late March. A significant pattern change occurred finally bringing the
long awaited winter weather that many people had all but given up on. The ridge was
dramatically replaced by a series of upper-level low-pressure systems in the eastern north
Pacific, generating significant precipitation and low freezing levels. From mid-March
until mid-April, steady snowfall began to build on the nearly nonexistent snowpack.
Most stations doubled to nearly tripled their snow depths from mid-March through
mid-April. Paradise on Mt Rainier received over 125" of snowfall during that 30-day
period, contrasting with only 20" of snowfall the previous 40 days. NWAC forecasters
experienced mid-winter powder conditions in the Crystal Mountain backcountry as late
as April 14, after yet another very cold snowfall with temperatures in the low 20s.
The late spring weather pattern was influenced by continually reforming closed
upper-level low-pressure systems over the region. These produced mostly unsettled
showery weather with relatively low freezing levels. The lack of any period of
extended high-elevation freezing/melt levels late in the spring punctuated the
entirely unusual mountain weather season of 2004/05 in the Pacific Northwest.
Despite the overall snowpack being at or near record low depths for much of the
season, a period of very high avalanche danger that developed in mid-January resulted
in an avalanche fatality at the closed Alpental ski area off Snoqualmie Pass on January
12. Along with an early season climbing-related avalanche fatality on Mt Rainier in
October, this made a total of two avalanche fatalities. The cold temperatures in early
January and the shallow overall snow depths combined to create a very weak snow
structure. Strong winds, moderate to heavy snowfall, and warming late on January
11-12, led to unstable wind slabs deposited over a very weak snowpack. In addition
to the unfortunate fatality at Alpental, several close calls occurred in the Mt Baker
ski area and nearby backcountry at Stevens Pass and Crystal Mountain.
With summer-like weather returning for the bulk of the winter months from midJanuary through late March, we issued no additional avalanche warnings. We issued
only two late season special statements and these not until late May following a stormy
period. Water equivalents ranged from 6-8" during a two-week period from May 9-22.
We released these statements primarily to warn climbers and skiers traveling to higher
elevations on the volcanic peaks. Indeed, we received several reports following the
weekend of May 21-22 of skiing and climbing parties changing their goals due to the
avalanche conditions. On Sunday, May 23, several climbers venturing onto the shoulder
of the North Sister near Bend in the central Oregon Cascades triggered and were caught
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in a slide. This slide released within or just beneath the most recently deposited snow.
The avalanche caused severe injuries including a broken pelvis and ribs, but the victims
should recover completely. While this incident occurred beyond the normal geographic
range of NWAC forecast products, similar snowpack conditions most likely existed.
In any case, it is hoped that the statements helped prepare springtime backcountry
—Kenny Kramer
travelers and helped to avoid additional avalanche incidents.

West Central Montana Avalanche Center
Our 2004/05 winter weather was greatly affected by a weak El Niño and a split
jet stream. This pattern acted as a barrier to significant moisture entering the
mountains of west central Montana for much of the winter. At the end of March,
most Snotel sites reported less than 50% of the seasonal-average snowpack and
snow-water equivalent. The dry winter weather transitioned into a moist pattern
in the spring, easing the persistent drought situation, but came too late to satisfy
frustrated backcountry riders.
WCMAC provides a weekend advisory with special updates when weather
and snow conditions necessitate posting high avalanche danger warnings. Our
observer network strengthened significantly this season with a combination of
paid Forest Service employees who contributed time from their normal duties,
several volunteers, and a work-study student from the University of Montana.
In addition, we have a strong working relationship with the U of M Campus
Recreation Program, who contributed the time of one of their employees (Dudley
Improta) on Thursdays to collect snow-profile data and assisted with posting the
weekend advisory this year after Gene Thompson underwent knee surgery.
WCMAC issued 14 weekend advisories and two avalanche warnings this season.
Lack of snow and persistent warm weather kept the overall snowpack in a mostly
stable condition with the exception of two weather events in mid-January. We issued
our first avalanche warning on January 14, after heavy snowfall and high winds
blasted our area with the first major snowfall of the season. The storm dropped
more than 20" on a surface-hoar layer that had developed during the first week
of January. Widespread natural avalanche activity occurred during this cycle, and
there was a close call near Hoodoo Pass. As a snowmobiler highmarked a recently
loaded slope, it released and the subsequent avalanche strained him through trees,
ripped the helmet off his head, and partially buried him. The young snowmobiler
owned a transceiver, but was not wearing it since the other members of his party
had none. Even so, his partners witnessed the avalanche and found him quickly.
He sustained a severely broken arm and rib injuries.
We issued our second avalanche warning on January 19, after the advisory area
received over an inch of rain. The Snotel site at North Fork Jocko received nearly
3" of rain in less than 48 hours, which contributed to an inbounds avalanche at
Montana Snowbowl ski area. Conditions kept most everyone from venturing into
the backcountry for several days. The rainwater penetrated the snowpack to the
ground in most areas below 8000', so when cooler weather returned, what didn’t
slide during the cycle soon became bombproof.
Our avalanche-education programs generated the most excitement this year with
nearly 1,800 individuals attending our 2004/05 Avalanche Awareness classes. We
introduced just over 1,000 Middle School and High School students to basic avalanche
safety with the help of the Montana Natural History Center in Missoula. Over 800
backcountry users attended several avalanche-awareness sessions sponsored by the
WCMAC in partnership with the University of Montana, Montana Department of
Fish, Wildlife & Parks, Missoula Parks & Recreation Department, local snowmobile
clubs, snowmobile/ski/snowboard shops, and the West Central Montana Avalanche
Foundation. These partnerships helped increase interest in supporting our avalancheeducation efforts and maintaining the weekend advisory.
WCMAC sponsored several avalanche-transceiver clinics throughout western
Montana. These 3-4 hour clinics are popular due to the advance of transceiver
technology and desire for practical experience with all the different models.
At the beginning of the season, Steve Karkanen contacted several local newsmedia outlets and offered a short primer on avalanche safety to any interested
reporters or employees. This familiarized the local media with the activities of
the avalanche centers in Montana and north Idaho. All the major TV, radio, and
print-media outlets in the area invited us into their venues to meet their reporters
in an informal setting. This has proven successful in many ways.
The Missoula office of the National Weather Service (NOAA) has been issuing
daily backcountry weather forecasts during the avalanche season for the WCMAC
and Glacier Country Avalanche Center advisory areas for two seasons now. This
product has been very popular with all the backcountry users and is usually posted
by 6am each morning, from early December to early April. It can be found as a
link on the blue sidebar menu of all the Missoula NOAA pages.
Our Friends group, the West Central Montana Avalanche Foundation (WCMAF),
is now an established 501c3 non-profit, and is becoming more robust after a couple of
somewhat stagnant years. Several new board members represent a variety of interests.
The group is still seeking board members with strong ties to the snowmobile and
S&R community. The Friends have been very supportive of our education efforts and
help develop local training programs by digitizing photos and slides for PowerPoint
presentations and purchasing avalanche-safety videos and DVDs. A local outdoor
filmmaker sponsored an event which showcased several local amateur films. The
group donated all proceeds from this very popular event to the WCMAF.
The group recently registered a domain name (missoulaavalanche.org) and
will professionally rework the Avalanche Center’s Web site which is currently
housed on a Forest Service server. A more reliable server makes it easier to post
advisories and generate revenue for through advertising. The value of this shift
was reinforced when we issued an avalanche warning during the January 15-16
weekend. The Forest Service Internet servers were down for maintenance, making
the information largely unavailable on the Web during the most significant weather
and snow-safety event of the season. Moving the Web site off the FS system will
improve reliability and increase information access to our user groups.

Montana Snowbowl ski area's snow cover at 6000' on February 24. Photo by Steve Karkanen

Special thanks to Karl Birkeland and Doug Chabot in Bozeman for their continued
assistance and to Bruce Tremper and Craig Gordon at the Utah Avalanche Center
—Steve Karkanen
for their very well received Know Before You Go DVD.

Payette National Forest Avalanche Center
The Payette Avalanche Center posted its first advisory on December 10, its last
on April 1, and in all produced 45 advisories during the season. We distributed
these advisories via internet and multi-line phone recorder. The center used two
Forest Service forecasters, one contract forecaster, and the help of two long-term
volunteers. The center’s forecasters taught three basic avalanche-awareness classes
and one level 1 class during the season. Two of these classes, one in Boise and one
in Cascade, were geared towards snowmobilers, and thanks to the help of Idaho
Parks and Recreation we had the highest number of participants ever. Check out
our new Web site hosted by the Friends at www.payette-avalanche.org.
Overall, our reporting area experienced much lower than normal snowfall. A
persistent weak layer resulted in numerous human-triggered slides, and this kept
our phone lines busy through January. February and most of March were as tame
as a lamb. Even though our tests revealed poor bonding between layers in the
snowpack, stability remained quite good up until the very end of March when
over 2' of snow accumulated in a short time period. This brought people out of
hiding and resulted in two burials and live recoveries to end the season.
Both burials occurred in very remote snowmobile areas, but all parties had beacons,
probes, and shovels. In one case, avalanche deposition buried a snowmobiler under 10'
of snow. A smaller avalanche initially caught and buried the survivor with secondary
deposition occurring immediately after he was buried by the first slide. Luckily he was
not subjected to the trauma that a 10'-deep burial would generally produce, and the
rescuers had an initial visual on his burial location. The snowmobiler had a borrowed
avalanche beacon in his pocket and a team of trained and fit fireman riding with him
that day worked like crazy and used excellent teamwork to reach him in 15 minutes.
A summary of the March 30 rescue is posted on the avalanche.org accident page.
The second burial occurred only a day or two later in a different location when
two riders on a slope at the same time wrestled with a stuck sled. They triggered
a large slide that caught another rider waiting below and buried her. Fortunately,
she had a foot sticking out and wiggled it madly to get attention. —Jim Fitzgerald

Idaho Panhandle National Forest Avalanche Center
Weekly avalanche forecasting began on November 24 for the IPNFAC and ended
on March 30. We started the year with an early and shallow snowpack that produced
a variety of instabilities. Dramatic temperature gradients produced faceted layering
and set the stage for some hazardous situations throughout the Panhandle region.
Surface hoar was an additional concern, produced by strong high-pressure systems
dominating the region most of the winter. Intensive wind loading associated with
heavy snowfall created brief windows of unstable conditions.
Buried surface-hoar layers persisted beneath wind-deposited snow. These
unstable conditions were present from mid-December to mid-January. The instability
caused two fatalities in one incident that involved a skier and snowboarder within
the central zone of our forecast area near Wallace. Our advisory at the time of the
fatalities rated the avalanche danger as high and the information was dispatched to
all local media sources for public awareness. Very unstable conditions existed when
an organized search team arrived at the scene (approximately 12 hours after the
avalanche). It was an ill-advised decision on behalf of the local command center in
Wallace to conduct a search during a time of inclement weather and high avalanche
danger. The search team was extremely lucky to have avoided more avalanches,
when they could have become victims themselves. This spring a meeting was held
between National Forest safety officers and myself, and the logistics involving
this incident were examined. It was determined that the standard protocol of
contacting responsible Forest Service individuals was not followed and that the
logistics could have been carried out in a more efficient manner, especially when
it came to exposing more people to such high avalanche danger.
From mid-January to the end of the advisory period, the snowpack was well below
average and conditions improved to the degree that we issued advisories with only low
to moderate avalanche danger. We had a number of successful workshops with good
attendance ranging from 6-31 participants. It included a very successful January twoday avalanche awareness workshop for snowmobilers, which was held in partnership
with Idaho Department of Parks and Rec, and a Forest Service Law Enforcement
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Officers Mountain Operations Class in April. We continue to try to improve upon our
avalanche program by getting more staff proper certification and experience needed to
conduct snowpit investigation and analysis. John Olson was able to attend ISSW 2004.
We continue to pursue opportunities for additional funding sources and to promote
the avalanche awareness program on the Panhandle Forest. —Kevin Davis, Bob Kasun

Mount Washington Avalanche Center
Similar to most recent winters in our collective memory, this season was another
dominated by weather extremes. We’ve been patiently waiting for the winter of
copious snow to arrive but alas, this season provided the lion’s share of another
form of precipitation—rain. We began our forecasting season with a general
advisory posted on November 5, followed by four weeks of mostly dry conditions
punctuated with the occasional “wintry mix” New Englanders are so fond of.
Thanksgiving brought exceptionally interesting conditions when the freezing mix
coated all surfaces with verglas amidst a temperature drop from plus 6C to minus
20C. Things became interesting as we moved into December and we switched to
daily forecasts using the U.S. 5-scale system on December 2.
December’s weather once again provided a mixed bag of precipitation. Rain and
sleet formed substantial crusts that were overlaid by champagne powder only to
be followed by more rain. The cycle repeated itself several times and we had the
chance to see the mountain repeatedly hit the reset button. Our crusts developed
some interesting facets and this combination ushered in the New Year with any new
snow having a tough time trying to remain in place. Our typical hurricane-force
winds were about the only constant and many 5-10cm storms produced avalanche
activity, including one naturally triggered slide that completely buried one climber
and partially buried his partner. The two were lucky enough to be at the terminal
end of the runout when hit and both were able to dig themselves out. January’s
snowpack stability continued to be driven by beefy crusts and well-developed
facet layers. The snowfall accumulations remained well below average while
temperatures at the summit of Mt Washington varied from a low of minus 39C
(before wind chill) to a high of plus 6C in three days. The one benefit of the hearty
crust was that it kept what we did have on the ground from blowing away.
By mid-February, the Snow Rangers were about ready to throw in the proverbial
towel. It hadn’t snowed in weeks and we were coasting into spring-like conditions
with snowfall totals almost 1.5m below normal. Although it gave us time to work
on our GPS & GIS skills, it wasn’t quite what we were looking for. The elder
forecasters preached a doom-and-gloom philosophy while the young folk tried
to stay chipper and optimistic. Chris even got his fleet of motorcycles tuned up
and prepared to cruise some warm pavement. Just as he was wheeling one bike
out of the garage, winter arrived with a vengeance. The snow appeared to be

Get real-time data about your
meterological and snow conditions
with our rugged, reliable, multi-use
stations:
•mountain weather
•fire weather
•road weather
•much more
For more information and to learn about our
new CR1000 datalogger please visit:
www.campbellsci.com/av

®

�����������

���������������
����������

���������������������������������
����������������������������

��������������
�����������������������

��������������������������������
������������������
�����������������������������
���������������������������������
���������������������

������������������������������������
��������������������������������

�����������������

��������������������������������������������������������������������������������
������������������������������������������������������������������

VOL. 24, NO. 1, OCTOBER 2005

misplaced Western powder and New England’s best skiers seemed stymied by the
lack of body to it with only a 3-4% density snowfall. We tried to call our friends
in Montana to let them know we had received their snow but they couldn’t hear
us over their chattering edges! Snow fell almost daily for the next four weeks and
what had seemed like the end really turned into the beginning of the season. Our
snow stakes doubled with the additional 225cm, many of the gullies filled in better
than they had in recent seasons, and late March provided excellent conditions for
our spring skiing crowds.
We all wished for an above-average, if not entirely epic, April and let me tell
you—we got what we asked for. Unfortunately the above-average part brought our
least favorite form of precipitation, the pure liquid type. The spring monsoon season
moved in during the first weekend of April and never looked back. It started with one
deluge of 12cm in a 48-hour period and quickly progressed to a painfully repetitious
cycle of major soakers lined up nose to tail. The rainfall wiped out bridges and rain
gauges overflowed, but the crowds still arrived with skis on packs. Remarkably
enough, the snow stayed in place despite more than 30cm of water over the course
of the month. May never really dried up and every weekend seemed to soak our
faithful visitors. Nonetheless, we had multiple days with visitor numbers exceeding
1,500 people and the skiing continued into June. We issued our last advisory on May
30, 2005 for a total of 191 advisories in the seven-month season. During the course of
the season we recorded over a hundred avalanche events on the east side of Mount
Washington, and we took part in 17 search and rescue missions.
The number of avalanche courses offered locally continued to rise and the Snow
Rangers helped with more than two dozen classes. Cutler, our yellow lab, is the star
of the show, displaying excellent search skills while maintaining his incredibly good
looks. Other education efforts included multiple media appearances and programs at
visitor centers and area schools. Our friends, the Mount Washington Volunteer Ski Patrol,
loyally arrived every spring weekend and got soaked alongside us while providing
safety messages to our visitors on the mountain. At the end of the season celebration
they were awarded the National Ski Patrol’s “Small Patrol of the Year” Award. Patrol
Director John Kneriem also received the Distinguished Service Award. This prestigious
award is presented to a rare few patrollers who have performed extraordinary service
to NSP and the skiing public over a long period of time. John has been a tremendous
benefit to our incredibly successful volunteer patrol. Their dutiful assistance is helping
us ingrain avalanche awareness into the mentality of Eastern backcountry skiers.
With another season gone, we’re thankful to have time for our friends and families,
especially as two of the Snow Ranger families had new babies during the forecast
season. Welcome aboard Brad and Ruby—time to beacon up! —Justin Preisendorfe

Logan, Utah • Bear River Avalanche Information Center
2004/05 was a good snow year in the Logan-area mountains, and the season started
early. Snow began flying in mid-October, and we started issuing avalanche advisories a
week before Halloween. Thankfully, temperatures were fairly warm during this period
and the early snow was pretty dense. A supportable base allowed droves of grinning,
powder-struck winter sports enthusiasts to get an early start. By the first of November,
over 3' of snow blanketed the higher elevations of the Bear River Mountains.
The first week of November brought warmer temperatures and some rain to the
upper elevations. On the 8th, saturated soil conditions led to a large rockfall-triggered
wet avalanche on the west side of the popular Tony Grove Lake. Mid month, a
period of high pressure developed a weak layer of surface hoar and near-surface
facets. Once buried and preserved intact, these layers would become persistent weak
layers responsible for numerous avalanches in the region. On Thanksgiving, snow
began to fall again in earnest and strong westerly winds blew. The second storm of
the holiday weekend hit on November 27, and a backcountry skier triggered, but
was not caught in, a wind-slab avalanche above the town of Providence.
The Friends of the UAC-Logan hosted a fundraising dinner party on December
4. Over a hundred people attended the dinner and enjoyed fantastic Indian food,
live music, and raffle prizes. The event raised over $3000 for the UAC-Logan.
A mild and windy southwesterly weather flow fed by copious Southern Pacific
moisture, which would become a familiar pattern this season, developed during
early December. On December 8, the Utah Avalanche Center issued an avalanche
warning for the region and a high avalanche danger existed in the Logan-area
backcountry, with widespread natural avalanching overnight. The danger remained
high on the 9th and we continued the avalanche warning. In a lucky near-miss, a
snowmobiler triggered and was tumbled off his sled by a medium-sized avalanche
on the east face of Logan Peak. With fine weather in the forecast and a considerable
danger in the backcountry, the stage was set for what would prove to be a deadly
weekend in the Utah backcountry. (See the UAC report for details.)
In the Logan region on December 11, snowmobilers triggered and barely escaped
large hard-slab avalanches in the Logan Peak and Tony Grove areas. In a very
lucky case, two riders in a group of three triggered a large hard slab in the middle
of an already heavily tracked bowl called Cornice Ridge. They managed to escape
off the northern flank of the 500' wide and 6' deep avalanche into the middle of
the bowl. The third rider, watching from below, somehow fired up his sled and
rode to safety. The weather cleared in mid-December under an extended highpressure system, and crusts and weak layers once again formed near the snow
surface. The Christmas holiday heralded another moist Pacific weather pattern,
and an extended stormy period began in the region.
The mountains of northern Utah received significant snowfall on an almost nightly
basis, with classic Utah super-light deep powder snow conditions. Southwesterly
winds picked up for the weekend of January 8 and snowfall became intense. Two more
people triggered and died in avalanches in the central Utah backcountry. In the Logan
area, extremely fast-moving natural powder avalanches blasted out of the funneling
gullies below the eastern slopes of the Wellsville Mountains overnight, leveling many
acres of big-tooth maple, mountain ash and aspen forest. Very strong winds blasted the
high country and heavy snowfall continued through Monday the 10th. In 48 hours,
the Tony Grove Snotel site picked up 4.2" of water. Heavy snowfall and strong winds
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continued through the evening of the 11th, and Logan City was buried by inversionintensifying snow that would stay on the ground through most of March. Horrendous
weather and obvious avalanche danger kept most people away from avalanche
terrain—me included, and frustratingly, there was no way to verify my high-danger
forecast. At some point late on January 11, for only a short time period, the avalanche
danger in the region became extreme. A widespread and destructive natural hard-slab
avalanche cycle occurred throughout the region. The monstrous slabs were releasing
on the December and November weak layers and some stepped down to the faceted
snow near the ground. As the clouds cleared on the morning of the 12th, the extent of
the devastation became apparent. Even the oldest backcountry travelers in the region
were impressed while viewing mile-wide fracture lines towering over head height and
hundreds of full-grown trees turned to matchsticks in avalanche paths that had not
run for years. Interestingly, the same path responsible for the Logan area’s most recent
avalanche tragedy, in which three experienced local ski mountaineers were buried and
killed as they slept in their tent overnight on the January 11, 1997, avalanched within
hours of the exact eight-year anniversary.
Avalanche danger in the backcountry lingered at considerable for some time, and
Utah’s seventh avalanche death occurred near Park City on January 14. In the Logan
area, we spent much of the rest of January under a high-pressure system, cleaning out
our pants while examining and recording the widespread destruction in the region.
After a solid four weeks with little recorded avalanche activity, westerly winds picked
up in the mountains, and February turned out to be a month with numerous close
calls in the backcountry. On February 11, a backcountry skier intentionally triggered a
small hard-slab avalanche on Millville Peak, which ran farther than expected. During
the next couple days, another closed low formed off the coast of southern California.
The now familiar Pacific moisture tap opened up—this time favoring the mountains
around Logan. Strong westerly winds accompanied periods of heavy snowfall, and a
little over 4" of water fell at the Tony Grove site between February 12-15. On Valentine's
Day, in separate incidents, backcountry skiers intentionally triggered (ski-cut) scary
avalanches which developed much bigger than expected. The first, around 500' wide
and 4' deep at the crown, ran into a residential area overlooking Bear Lake, narrowly
missing a house and deeply burying a driveway. The second, 1-3' deep and 150' wide,
took a backcountry skier for a nasty ride and damaged some equipment. On February
16, in separate incidents, snowmobilers in the Franklin Basin area triggered two large
avalanches from below and were lucky to escape. Another moist and windy Pacific-fed
storm moved into the region on the 19th and a natural-slab avalanche cycle occurred
throughout the region at all elevations sometime on February 20. The most significant
of these were repeaters, running on the same paths as those during the big January
natural cycle. In another very lucky turn of events, on February 22, a snowmobiler
triggered a broad avalanche from below and escaped on his machine while the
avalanche funneled into a narrow neck and stopped within 100' of his companions.
The soft slab avalanche, about 2' deep and well over 1000' feet wide at the crown,
failed on a graupel/facet layer. Snowmobilers and snowboarders, who are pushing
the limits of their sports in the Tony Grove area, intentionally triggered several smaller
but significant slab avalanches during the last two weeks in February.
This year in northern Utah, March came in like a lamb and went out like a lion. The
first half of the month brought little in the way of precipitation. Stagnant air, trapped
by a dreaded and persistent temperature inversion afflicted Cache Valley. Fair weather
in the mountains once again caused the development of weak layers near the surface.
The weather changed March 13, as strong westerly winds built dirty wind crusts and
thin hard slabs, capping the weak surface snow on some slopes and finally blasting
the smoggy haze from the valley. An unsettled weather pattern took over with cooler
temperatures, clouds, and small shots of snow. A widespread natural avalanche cycle
occurred the evening of March 23 with most of the slides failing on weak layers within
the new snow; a few were stepping down into older faceted snow. Easter weekend had
a considerable avalanche danger in the backcountry, but it passed without incident.
Heavy snowfall with strong winds started up again the evening of March 28, and by
the 30th over two more inches of water fell on upper-elevation slopes throughout
the region. On the last day of March, the skies cleared and once again there was a
considerable avalanche danger. Our hope for an avalanche-death-free month in the state
ended tragically in the neighboring Monte Cristo Mountains between Huntsville and
Woodruff, when a snowmobiler triggered and was killed in a hard-slab avalanche.
On the first of April, the Logan area was assured an above-average snow year
and some relief from the recent drought. Solar warming and seasonal heating
caused several impressive natural wet-slab avalanches after poor overnight refreezes in both the first and second weeks of April. On the afternoon of April 14,
a snowmobiler triggered and rode out of a large wet-slab avalanche on the east
face of Magog. The slide was around 250' wide and 1-2' deep at the crown.
It seems strange to be writing the season-ending report with 7' of settled snow and
42.4" of water still at the Tony Grove Snotel site. It was a successful season for the
UAC-Logan, and we are grateful for increasing public support and recognition of our
efforts. More and more people—especially snowmobilers—are regularly checking
our avalanche advisory. Again with the low-paid help of Utah State University CNR
graduate student, Dave Kikkert, the UAC-Logan produced well over 100 advisories
this season. We gave seven free avalanche-awareness talks. Through the Friends of
UAC-Logan and the USU ORC, we offered three two-day Avalanche Basics classes,
reaching over 200 people. In a drawn-out self-taught learning process, I successfully
redesigned and renovated our Web site. Although our season is quickly coming to
a close, snow continues to fly in the region. Another moist and windy storm from
the southwest is in the forecast, and although few people are out there to see them,
avalanches continue to run in the Logan area mountains.
—Toby Weed
Editor's note: On top of a record avalanche season, Toby, his wife Paige, and son Liam welcomed
twin sisters Lyti Jane and Mary Belle to the family on June 9. How about that for a big year!

Glacier Country • Northwest Montana
Snowpack accumulation for northwestern Montana during the winter of 2004/05
was one of the lowest on record. Near-normal precipitation fell in October and
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November, but with warmer-than-normal temperatures, rain not snow fell at
many elevations. Snowfall lagged behind until mid-January, when it rained and
conditions went from bad to worse. For the next six weeks, little snow if any existed
from 5500' down to the valley floor. Little relief came in terms of snowfall until
March when snowfall totals increased rapidly. A cool wet spring continued with
the absence of the effects of El Niño. Even with the cooler wet spring, northwest
Montana joined the rest of the state with a below-normal snowpack.
We had a relatively quiet winter in terms of avalanche incidents and activity.
Backcountry parties reported some avalanche activity, but no incidents involving
people in our region occurred. A brief avalanche cycle in late January affected U.S.
Highway 2 and the railroad in John F. Stevens Canyon. The cycle delayed traffic
on the highway for a couple of days and suspended railway traffic for a time in
order to clear derailments and provide safe work areas. Fortunately none of the
season’s incidents involved fatalities or serious injury.
The avalanche center continued its program of education classes and twice-weekly
avalanche advisories. Courses and clinics were: USFS Public Avalanche Awareness
Course, Level I Avalanche/WFA, Level II Avalanche, six Avy Savvy Clinics, On-Snow
Transceiver Clinic, three Snowmobiler Trailhead programs, a Volunteer Observers
Course, and Avalanche Awareness Days. Approximately 500 students participated in
GCAC education events this season. The Web page continues to experience increased
use with approximately 24,893 total hits from November through April. The Web site
not only provides access to our advisories, but also offers a forum for backcountry
observation reports from our base of volunteer observers. The Forest Service received
another substantial Montana Department of Fish, Wildlife, & Parks trails grant for
avalanche education. Our plans for next season involve maintaining our programs
and serving our area users with dynamic, up-to-date information. —Tony Willits

Gallatin National Forest Avalanche Center
The southwest Montana winter started in mid-October, and by the end of month
2' of snow had accumulated in the mountains. This set the stage for the start of the
avalanche season, with the first human-triggered slide being reported on October 24 and
two fatalities occurring on the 30th. Warm temperatures in early November produced
a well-bonded layer at the ground on all but the most northerly facing slopes. A thin
layer of facets formed on this crust and was buried under a foot of snow by the end of
the month. This layer produced a significant avalanche cycle in November, starting
with four human-triggered slides between November 27-30. Several storms kept this
avalanche cycle going through the first week in December. Most significantly, three
people where caught and partially buried in two separate events near Cooke City.
Faceted snow developed on the surface of the snowpack during high pressure in
mid-December. A storm cycle on 12/30 – 01/01 buried this facet layer 1-1.5' deep,
producing two human-triggered avalanches that caught four people. The first occurred
in the mountains near Cooke City where a snowmobiler was completely buried but
recovered alive. The second avalanche happened in the Centennial Mountains near West
Yellowstone. The slide caught three skiers when it released above them. One skier was
killed and another suffered a severely fractured leg, which was later amputated.
January was the beginning of a two and a half month dry spell. Only one significant
precipitation event occurred near the middle of the month and this produced less
then a foot of snow. Accordingly, avalanche activity fell during this period with two
human-triggered avalanches reported, one of which resulted in a broken leg.
Clear weather caused surface hoar and near-surface facets to form from midJanuary to mid-February. A Valentine's Day storm buried these crystals under
6-10" of snow, and strong winds over the next several days produced a rash of
avalanche activity on wind-loaded slopes. Fourteen human-triggered avalanches
released on this layer, none of which resulted in burials.
Clear weather continued into March. Two weak layers formed at the surface
during this time. The first was surface hoar which was prevalent in much of the
southern mountains. The second was a layer of facets beneath a thin ice crust,
which developed on slopes in the northern section of our forecast area. Snow
began on the 12th and continued non-stop for the next 20 days. 2-3' accumulated
in all mountain ranges. Natural and human-triggered avalanches were reported
almost daily during this period, all releasing at the March 12 interface. One of these
incidents involved two skiers: one partially buried, one completely buried. The
partially buried person only had his head and one arm above the surface. Luckily
he was able to free himself in time to dig up his buried partner. The last burial
before the center closed occurred on April 5 when a party of four triggered a slide
while ascending a slope. One person was caught and buried. Members of the party
recovered him uninjured. In all, 38 human-triggered avalanches were reported in
our area, resulting in eight burials, three fatalities, and three serious injuries.
Regular advisories started December 1. 129 advisories, supported by 117 field
days, where issued by the close of business on April 10. The popularity of our
product continues to increase, with advisories being accessed 1,750 times daily
for a 10% increase in use compared to last season.
We provided avalanche education to 2,047 people through a combination of 43
talks, seminars, or field sessions. Most significantly, we offered multi-day snowmobile
courses this season. Overall attendance in these snowmobile courses was up for the
fourth straight year, increasing by 20% from last season. Once again, Polaris and
Team Bozeman, a local snowmobile shop, generously donated two sleds for our
use this winter, which made this educational outreach possible. —Scott Schmidt

Chugach National Forest Avalanche Information Center
Late October snows marked the start of the Chugach National Forest Avalanche
Information Center’s (CNFAIC) third year. With the staff tripling from one to three,
the season was one of the most productive ever. Matt Murphy and Dan Valentine
joined the District as term employees and lead the District cabins and trails crew
in the off-winter sunny months.
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With another good funding year, the crew hit the snow in mid-November. Snow
assessments and advisories are only part of our responsibilities on the Glacier Ranger
District. Maintenance and signing of ski and snowmachine trails, along with maintenance
of trailhead facilities and weather stations, filled the not-so-sunny winter.
Throughout December and January, Turnagain Pass saw less than normal snowfall
with more snow falling near Alyeska ski resort. Early February’s snowpack measured
60" at 1800' in Turnagain Pass, 105" at 1,700' near midway Alyeska, and 120" at
the 2,800' top station of Alyeska. Nearing winter’s end, the late April snowpack
measured 84" at 1,800' in Turnagain Pass after topping out at 106", 120" were at
1,700' near midway Alyeska, and 160" at Alyeska top station after topping out near
190". The total snowfall for the season at the top of Alyeska measured 657".
Overall, instability for the winter was consistent with a coastal snowpack trend.
The stability generally decreased after large wind or snow events, then conditions
rapidly improved. No fatalities were reported in south central AK this season.
Four partial burials were reported. One with injuries was reported on January 11
from Alyeska Pro Patrol. This avalanche failed on the most significant instability
of the season. A buried layer of near- surface facets and surface hoar that formed
in the area in January created lingering widespread instability in the region.
Education continues to be one of CNFAIC’s primary focuses. We had our
highest attendance this year with 97 students attending five evening classes.
Guest speaking appearances and advisories also served as good teaching tools.
We released 110 avalanche advisories and had a record number of Internet
hits—3,699 for the month of December.
We continue to enjoy community support and the opportunity to increase the
level of avalanche awareness in south central Alaska.
—Carl Skustad

Colorado Avalanche Information Center
The CAIC hosted the third annual Colorado Snow and Avalanche Workshop
(CSAW) on October 21, 2004. Many forecasters and ski patrollers from around the
west attended, and winter began battering the San Juans at about the same time.
Our lead CDOT forecaster in Silverton was unable to attend the conference due
to the increasing avalanche danger along the southern passes. A snowboarder
triggered the first reported avalanche of the season on October 18. This hard-slab
avalanche ran on Mt Sheridan in the Mosquito Range.
Winter storms battered the San Juans through the last half of October. Light snows
greeted our first regularly scheduled and full-blown forecast on November 11 before a
split-flow pattern developed, leaving the state under clear skies and cold temperatures
until the 19th. Winter re-emerged when the first big storm of November hit the southern
mountains on the 20th. The new snow and stiff southwest winds from this storm brought
on the first of many avalanche warnings the CAIC would issue for the season. Some
November accidents of note: on the 21st, an ice climber was caught and buried with
possible spinal injuries near the ghost town of Eureka in the San Juans, and a separate
slide caught one rescuer. The second storm cycle in late November was a Thanksgiving
gift for all mountain areas. With the new snows came avalanches. More than 130 slides
were reported on the 28th. On the 29th, a small slide caught a lone skier and his dog on
Quandary Peak in Summit County. The dog was completely buried (wearing a beacon);
the skier escaped and dug the dog out uninjured. This incident promoted significant
debate about beacons on dogs in recreational and professional situations.
We tallied 535 avalanches across the state in October and November, catching
11 people. Only one person was completely buried, although two were injured.
The first three weeks of December were pretty quiet, but December went out
with a bang. The last week of December began with a storm cycle that took us well
into January. We issued the third avalanche warning of the season on December
30. During December, only four avalanche incidents were recorded out of 392
reported avalanches. Four people were caught and two people were partially
buried. One individual was responsible for two of the four incidents; two separate
slides several miles apart caught the man on the same day!
January was busy as a moist southwest flow continued. Our first avalanche
fatality of the season occurred near Buffalo Pass on January 3. An avalanche caught,
buried, and killed a backcountry skier even though his partners reportedly dug
him out in less than 10 minutes.
By the morning of January 4, heavy wet snow brought the first avalanche warning
of the New Year and the fourth of the season. A brief respite on the 7th allowed
avalanche workers some rest, and we removed the avalanche warning. The next
storm surge arrived on the 8th, throwing the San Juans into one of their biggest
avalanche cycles in years. By the 9th, snows began spreading north making things
interesting. A slide caught three snowmobilers near Mancos in far-southwestern
Colorado on the 9th. Two of the sledders were buried up to their necks—one
completely buried. Luckily all escaped harm. An avalanche caught and mostly
buried Monarch Pass, closing Highway 50 for a few hours on the 10th. By the 11th,
the warning encompassed all Colorado’s mountains. A natural slide on Coal Bank
Pass on the 11th destroyed a new cell-phone building next to Highway 550. For a
short time, all major mountain highways in the San Juans were closed. One fracture
line on Cement Fill in the San Juans was estimated to be nearly 30' deep.
Conditions peaked by the morning of January 12, and brought extreme danger
across much of the state. More than 117" of snow had fallen at Wolf Creek Pass in
15 days, with over 6" of snow-water equivalent.
Given the severity of the avalanche conditions, it was remarkable that only 10
people were caught in nine separate incidents during the month of January. Four of
these people were partly buried and two others were completely buried, including
the one fatality. 1,060 avalanches were reported around the state during January.
Early February saw several avalanche accidents of note across Colorado. A slide
near Eisenhower Tunnel caught a backcountry skier and a dog on the 2nd. The 13th
proved to be an unlucky day for a number of backcountry skiers and snowboarders
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in the San Juans and Breckenridge area. One skier was buried several feet deep and
dug out after a seven-minute transceiver search near Red Mountain Pass. He was
not breathing but quickly regained consciousness after being uncovered. The second
avalanche accident of the month occurred when a skier took an 1,800-vertical-foot ride
outside of the Telluride ski area. He suffered a neck fracture and was evacuated via
helicopter to Grand Junction. A slide caught two snowboarders outside of Breckenridge
ski area. One man was partially buried and the other was completely buried. He was
lucky to be found alive as neither of them carried any avalanche gear.
A number of people had close encounters with avalanches during the rest of the
month. On February 20, a backcountry skier was buried near Red Mountain Pass with
only the top of his head showing. On the 26th, a slide on Whitehouse Mountain near
Marble caught two Vail locals during their descent, injuring one. The two took most of
the night to crawl down the slide path after losing all their gear in the slide. They broke
into a cabin for refuge, left a note about what had happened, and disappeared back
to Vail. On the 28th, a backcountry skier was caught in a slide on Kendall Mountain
near Silverton and suffered facial lacerations after striking an old mine cable.
In February, we recorded 13 incidents that caught 15 people. Four were partially
buried, two were completely buried, and four were injured. Across the state in
February, 454 avalanches were reported.
On March 6, the second fatality of the season was reported from the Five Fingers
path outside the Aspen Highlands ski area. A telemark skier involved in a Level 2
avalanche course strayed off an east-facing ridge and fell, triggering a large slide
which swept him down 1,500 vertical feet. Also on the 6th, two snowboarders
triggered a slide outside the Winter Park ski area that caught one, and a slide caught
and injured a backcountry skier on Red Mountain Pass. This eventful day wasn’t
done yet, as two ice climbers were caught near the old town of Eureka.
Small amounts of new snow and strong winds contributed to several human
encounters with avalanches on March 21. Two backcountry skiers in a party of
three survived a slide on Red Mountain #2. Both were completely buried 4-5' deep,
one for around 10 minutes. Also on the 21st, one backcountry skier was caught
and partially buried on Bear Mountain near Silverton, and one backcountry skier
was buried up to his neck near Steamboat.
On March 24, new snow and strong winds across the state increased the avalanche
danger to considerable with pockets of high. A slide killed an unaware snowshoer on
the 14,000' Quandary Peak in Summit County. In March, we recorded 18 avalanche
incidents that caught 25 people. Six of these were completely buried and two died.
We recorded 284 reported avalanches in Colorado for the month.
Only two avalanche incidents occurred in April from the 226 reported slides,
although on April 1, one of these was a fatality. A backcountry skier was buried
and killed on Grand Mesa after being warned of unstable conditions by several
people. Our regular public forecasts ended on April 24, although we found several
periods into mid-May where we needed to issue special advisories.
The first warmup of the spring brought on a wet avalanche cycle, which began
May 17. The wet cycle precipitated two events of note. On May 18, a snowboarder
triggered a small wet slab on Buffalo Mountain in the Gore Range wilderness area,
suffering multiple injuries and requiring a helicopter evacuation. On May 21, a
wet slab caught and killed a skier in Alley One ski run, just west of the Palivicini
run at A-Basin ski area. This was the first person killed in a slide on an open run
in Colorado since January 9, 1975. Also of note: this was the second person this
year to be killed by an avalanche inside an open ski area in the U.S. The earlier
fatality occurred January 9, at Lee Canyon outside of Las Vegas.
The 12-person CAIC staff taught 63 avalanche classes with 3,204 students
attending. There were 56 avalanche incidents (through mid-May), which caught
69 people. Of the 69 people caught, 16 were partially buried, another 12 were fully
buried, nine were injured, and five people died (one less than the annual fatality
average of six). From October-May, a total of 2,953 avalanches were reported. This
is 129% of the annual average of 2,289 reported slides.
—Scott Toepfer

Bridger-Teton National Forest Avalanche Center
A split flow in the jet stream dominated the 2004/05 season in western Wyoming.
Areas to our south received abundant moisture while areas to our north and west
had severe drought. Some of the larger southern storms and a few northern storms
blessed us with enough snow (350") to allow decent skiing and sledding for the
entire season. A lot of snow fell at the upper elevations in October; November was
very dry; December, January, February were below normal; and March finished
the season with slightly above-normal snowfall. On April 17, the day of our last
advisory, Snotel depths in the upper Snake River drainage were 74% of average
while snow depths in the southern Tetons were 90% of our 39-year averages.
Upper-elevation temperatures were slightly colder than normal in December,
below normal in January and February, and well-below normal in March.
This season was only the second in the last 14 without a fatality in Wyoming. A
lot of bullets were dodged, especially in December when early season instability
posed a serious threat. Throughout the season, six people were seriously injured
including an alpine guide who was partially buried while guiding his client in
the backcountry south of Jackson Hole Mountain Resort.
This was the fourth year the center provided daily advisories for the Togwotee
Pass/Continental Divide and Greys River/Southwest trail areas. Both areas are
very popular with local, regional, and destination snowmobilers. 42% of our Web
traffic accessed these snowmachine-oriented forecasts.
After hosting ISSW 2004 in September, we scrambled to get our weather stations
operational before the early October snows. Bob Comey and Margo Krisjansons
attended an excellent presentation given by Janet Kellam at the Idaho State Snowmobile
Convention in Pocatello in early November. Chris McCollister gave a presentation on
the use of Geographical Information System (GIS) technology as it applies to avalanches
to University of Utah graduate students in March and used this opportunity to sit in
with Drew Hardesty on an early morning at the Utah Avalanche Center.
For the second season, our staff continued to provide training to snowmobile
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High pressure dominated the La Sal, Abajo and Manti-Skyline mountains
through March 19. Warm temperatures stabilized the snowpack and conditions
turned to powder and corn skiing. On the 19th, snow began to fall once more and
the second half of the month saw 49" of new snow at the La Sal Snotel site, while
the Manti-Skyline had just over a foot.
MLSAC closed its doors on April 9. This past season was a memorable one. We
taught 15 avalanche classes to 1,220 students—three were Level 1 AIARE courses.
Two deaths brought the total of avalanche fatalities in the Manti-La Sal National
Forest since 1991 to 10. The MLSAC continues to work towards groomed Nordic
ski trails in the La Sals. As of May 8, powder skiing was the norm in the La Sals
with totally white peaks. On May 8, the snow/H2O equivalents were impressive:
—Max Forgens
Manti-Skyline 124%, La Sal 175%, Abajo 504%.

Sierra Avalanche Center, Tahoe National Forest

Bob Comey was up to his eyeballs in avalanche work last season at the Blind Bull
Weather Station.
Photo by Margo Krisjansons

guides employed by outfitters with special-use permits on our forest. Over 100
guides participated in either two-day or four-hour refresher courses developed
with help from Doug Chabot at the Gallatin National Forest Avalanche Center. Both
the guides and our staff have learned a lot about teaching avalanche education
to experienced guides who don’t ski. The Know Before You Go DVD, produced by
Craig Gordon at the Utah Avalanche Center, was a great educational tool that was
well received by all user groups.
The center was able to purchase two Polaris 600 RMK snowmachines with grant
funds obtained from the Wyoming State Trails Grant Program. An enclosed trailer
for these sleds was purchased during the summer. The trails grant program has
also funded a multi-year program to map avalanche paths that impact the western
Wyoming snowmobile trail system. After two seasons of data collection using
GPS technology, the avalanche center is in the process of developing a hazardassessment scheme and producing user-friendly maps for the Internet.
Inter-Mountain Laboratories, Inc., of Sheridan, Wyoming, continued its
infrasonic avalanche-detection efforts, some of the results of which were
presented at ISSW 2004. This fifth season of research was very productive. The
second phase of a National Science Foundation Research Grant was approved
this spring. The project continues to provide year-round employment for Chris
McCollister and the IML program manager Ernie Scott.
—Bob Comey

Manti-La Sal Avalanche Center
A Tale of Two Snowpacks—winter came early to southeastern Utah last season. By the
time Halloween arrived, 2-4' of snow had fallen in the La Sal Mountains, and plenty of
people had already skied powder up in the mountains. By the time the Manti-La Sal
Avalanche Center (MLSAC) officially opened its doors on November 15, two more feet
of snow had fallen at the trailhead and 4' had fallen on everyone’s favorite backcountry
slopes. 65.5" of snow fell at the lower Snotel stake by the end of November. Up on the
Manti-Skyline, our other forecast region, another story was unfolding. On November
24, only 12" of weak faceted snow lay on the ground on the Skyline. The Thanksgiving
storms that blanketed most of Utah deposited an additional 18" on the Skyline from
November 26-28. The cold, shallow snowpack was no match for the new load and
the first significant avalanche cycle of the season occurred in this area.
December’s weather was exactly what we didn’t need for a safe and enjoyable
year. High pressure dominated most of the month, except for a storm that hit both
mountain ranges on the 8th and 9th. The cold clear nights and some amazingly
warm days had the chance to change the snowpack structures. The difference was
that the La Sals had a deep snowpack while Manti-Skyline had a shallow one.
Near-surface facets formed in both areas and depth hoar rotted out the snowpack
on the Skyline. On December 9, the first reported snowmobile-triggered avalanche
occurred on the Skyline. By the looks of most highmarks and tracks on the Skyline,
something had to be done before the negative feedback loops that were being
created ended with loss of life. Many people were riding on steep unstable slopes
and it was only a matter of time before accidents would happen. The MLSAC
reached out to the communities surrounding the Skyline, setting up classes and
filling a January 14 Snowmobile-only Level 1 AIARE course.
January hammered the mountains of the Manti-La Sal National Forest. Storms
piled up one after another from January 3-13. The La Sal Mountains saw large
avalanches run outside their historic parameters. The Abajo Mountains had over
300% of normal snowpack. On January 8, two separate fatal avalanche accidents
occurred in the Manti-Skyline. The snowpack on the 8th was so unstable, we posted
a high avalanche danger and released an avalanche warning to the National Weather
Service and the media. Neither of the parties involved in the fatal accidents had
accessed the advisories or heard the avalanche warning. High pressure dominated
southern Utah for the second half of the month.
High pressure persisted through February 8, and then things went haywire. The
La Sal Mountains received a good dump on February 8-9. Wet heavy snow fell on
the 12th, followed by rain up to 11,000'. The heavy snow buried a layer of near
surface facets, and the instability increased. More snow came on February 19-20,
and on 23-28, afternoon snow showers dropped 2-6" at a time (with no wind). Clear
cold nights between these shots of snow created layers of new snow interlaced
with buried surface hoar. A complex snowpack consisting of buried facets, rain
crusts, and surface hoar resulted in human-triggered avalanches throughout the
range. The Manti Skyline Snotel site received 2' of snow during the month of
February, coming in small doses and with much colder weather. Two additional
snowmobile-triggered avalanches were reported during the month.

Last spring a Friends organization was born to support the avalanche advisory
program on the Truckee Ranger District. The Friends organization assumed the
name Sierra Avalanche Center. The SAC is now a 501c3, California non-profit
corporation. Fundraising has been undertaken with several small but successful
events. The near-term objective is to hire a full-time forecaster for the 2005/06
winter. During this past winter, an unpaid full-time forecaster filled the position.
We are fortunate to have a board of directors made up of enthusiastic, dedicated
individuals who want to make the SAC a success with their support of Forest
Service avalanche advisories and educational programs.
2004/05 represented a step forward in public service for the SAC and the Central
Sierra Snow Conditions Report. This was the first winter to have full-time avalanche
forecasting with an avalanche advisory and snow-conditions report published nearly
every day at 7am from December 1-April 29. We provided avalanche forecasts for an
advisory area of nearly 400 square miles between Yuba Pass on Hwy 49 and Sonora
Pass on Hwy 108, along the Sierra Crest, and extending east to the snowline above
the valley floor. We received many positive comments from the public on the updated
format and the quality of information. This winter was an above-average snowfall season
with forecast area snowpack totals ranging from 120-130% of average in April.
Snowfall came early to the central Sierra Nevadas with 5' of snow accumulating at
upper elevations during the third week of October. The first natural avalanches were
observed on October 28. Regular snowfall continued into mid-November, and the
avalanche danger ranged from moderate to high. Just prior to Thanksgiving, high
pressure set in and the avalanche danger dropped to low. Thanksgiving brought
more snow and below-normal temperatures which persisted for the next week
and a half. Buried surface hoar continued to cause human-triggered collapsing
for more than a week after the storm ended. The avalanche danger rose to high
with the storm and slowly dropped to low prior to the next storm cycle.
At the end of the first week in December, a warm storm brought several more
feet of snow which became rain below 9000'. Avalanche danger rose to high with a
brief period of extreme danger on December 7, as rain overloaded the storm snow
that rested on a layer of buried surface hoar. Avalanche danger quickly fell to low
following the storm cycle. High pressure and a resulting inversion settled in for the
majority of December and the avalanche danger remained low during this time.
Late December and early January brought two large Sierra storms that deposited
20' of snow in two weeks. Avalanche danger rose to high during the storm cycles and
quickly fell to low following the end of the storms. The warm temperatures in midDecember had prepared the snowpack to handle the significant new snow load in most
locations, with the exception of the higher and colder Mount Rose area. High pressure
returned in January and created spring-like conditions for most of the month.
At the end of January, more snow brought a brief spell of considerable avalanche
danger. More snow arrived in mid-February and frequent light snow accumulation
weather systems persisted in the forecast area. The upper snowpack became
stratified with many thin snow layers—a somewhat unusual condition for our area.
The avalanche danger rose to moderate. At the start of the third week in February,
strong winds and moderate snowfall created a considerable danger with few natural
avalanches. However, widespread human triggering of avalanches occurred during
this time. The first avalanche death of the season in California, the only one to
occur within the forecast area, occurred on February 20. A skier triggered and was
killed by an avalanche on Anderson Peak along the Sierra crest. Two other skiers
were partially buried in this incident. During this time we received several reports
of unintentionally triggered avalanches and partial burials involving skiers and
snowboarders. A full burial and live recovery, with at least one other party member
partially buried, occurred in the Tioga Pass area south of our avalanche-advisory
coverage area. Soft-slab failure occurred on a layer of needle crystals present in most
parts of the forecast area. Avalanche danger remained moderate for the next week,
before rising back to considerable with more snowfall at the end of February.
Considerable avalanche danger continued the beginning of March, with new snow
and buried surface hoar producing widespread fracture propagation and remotely
triggered avalanches—again, uncommon in the Sierras. At the end of the first week of
March, high pressure returned and avalanche danger fell to low. Spring temperatures
created wet snow with low-moderate danger during the middle of March. At the
beginning of the third week, a storm brought 6' of new snow and avalanche danger
again rose to high. On March 26, two backcountry skiers were killed in a large avalanche
and another suffered a broken leg while descending Mt. Tom outside of Bishop.
The avalanche danger fell to low with increasing afternoon wet snow avalanche
danger by the beginning of April. By the end of the first week, a small storm created
a considerable avalanche danger for several days. During the remainder of April,
warm temperatures produced a spring snowpack. A pattern of low avalanche
danger in the morning with pockets of moderate-considerable avalanche danger
developing with daytime warming became the daily cycle. During the middle of
April, several human-triggered wet slab avalanches occurred. Spring conditions
remained for the rest of April. The last scheduled avalanche advisory and snow
conditions report for the season was issued on April 29. —Brandon Schwartz R
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