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JOHN V.A.F. NEAL 

MARATHON I 
• 

In 1968, thousands of man-hours of promotion
al effort culminated in the formation of the North 
Cascades National Park, our country's newest and one 
of the largest. Success was achieved by convincing 
Congress that the scenic and recreational values of 
this vast wilderness area far surpass its mineral and 
timber potential. 

With victory so recent, it is surprising to find 
that the drive for a "North Cascades" national park 
originated over sixty years ago. To publicize the 
drive and to demonstrate the accessibility of the area, 
the Mount Baker Marathons were conceived during 
the summer of 1911. This was an event designed to 
call the attention of the world to the mountain wil
derness rising from the logging camps at Maple Val
ley, Deming, Acme, and Glacier. Here is Dolly Con
nelly's story of the Marathons, reprinted from CAS
CADE MAGAZINE, with the permission of Pacific 
Northwest Bell. 
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By 

Dolly Connelly 



The Marathons were thought up by the Mount 
Baker Club, founded by prominent Bellingham citi
zens in May of 1911 "to open up this wonderland 
with road and trail and demonstrate the accessibility 
of the northernmost fire peak of the Cascade Moun
tains, Mount Baker, 30.3 crow flight miles from Bel
lingham." The long-range purpose of the club was to 
pressure the admission of the North Cascades to the 
rolls of national parks. They came mighty close. 
Representatives of the club, summoned before Con
gress with a pictorial and word account of the history 
and beauty of the little-known mountain region spot
lighted in the spectacular Marathons, stimulated so 
much interest that legislation leading to national park 
status was proposed. Alas for al I the sweat and tears, 
the proposal was shelved during World War I. The 
area, since 1897 a section of the greater Washington 
Forest Reserve, was named the Mount Baker National 
Forest in 1920. Thus the chief purpose of the Mara
thons was sidetracked in the flow of history. 

Yet in all the annals of exploitation, few stunts 
hold a candle to the Mount Baker Marathons. Euro
pean press service reporters actually crossed an ocean 
and a continent to flash news _of a sporting event on a 
mountain that few could have located on the map! 
One confused reporter is said never to have pro
gressed further west than Washington, D. C., where 
by all accounts he still is searching for a dormant 
volcano near 11,000 feet in height. 

The marathons were the natural outcome of an 
old argument among loggers as to which was the easi
er route up the mountain-the trail from the logging 
camp at Glacier and thence by Heliotrope Ridge to 
Coleman Glacier, the Saddle and the Roman Wall 
ascent to the snow dome; or the Deming route via 
Heisler's Ranch, the trail up the Middle Fork of the 
Nooksack River to Mazama Park and then via Deming 
Glacier to the Roman Wall and the final crest. It was 
a I ittle more comp I icated than th is, because the start
ing point of the Marathons was the Chamber of Com
merce building in downtown Bellingham. 

Glacier Route runners sprinted to the round
house on the edge of town and there boarded a spe
cial logging train of the Bellingham Bay and British 
Columbia Railroad for the 47-mile trip to end-of
tracks at Glacier, well up the North Fork of the 
Nooksack River. There they leaped off the shrieking 
train and started the 24-mile round-trip trek on ill
marked trail through dense forest to timberline. The 
route included eight miles of climbing on wickedly 
crevassed snow and ice, involving a vertical rise of one 
mile. First back claimed the train-or any other 
means of transportation-for the finish spurt to town. 

Racing towards the mountain in 1912. Marathoner 
Turner Riddle and driver Charlie Simpson in Betsy II. 

The second route, the Deming, was by hopped
up cars supplied by Diehl and Simpson's Ford Agency 
from the starting line over 27 miles of uncertain, 
winding wagon road to Deming, and then by the Mid
dle Fork road to the woodpile in back of Heisler's 
ranchhouse. There runners jumped from the over
heated cars and set out on a 32-mile round trip, 
longer than the Glacier Route but far easier from a 
mountaineering standpoint. Descents were the wild
est combination of glissades on the seats of pants and 
pellmell downhill leaping. 

The first Marathon started at crack of pistol in 
the middle of the night of August 9, 1911, so that 
summer dawn would find runners on snow fields con
veniently hardened to low ebb of avalanche danger by 
the night's chill. Marathoners wore chopped off, 
knee-length tin pants, cotton undershirts and steel
calked logger's boots. They carried no more moun
taineering equipment than alpenstocks whittled from 
hoe handles, and "bugs" to I ight the trai I-prospec
tor's lanterns made of lard pails and candles. 

At judges' camps, established on both routes 
and on the snowy summit the previous day, four
minute rest periods were allowed during which certi
ficates, wrapped in oiled silk and tied around Mara
thoners' necks, were signed and witnessed. There 
was considerable fear of hanky-panky as the prize 
was an eye-popping fistful of five gold double eagles, 
$100 worth, offered by the merchants of Bellingham. 
In addition, the Bellingham Herald donated a silver 
cup. It was enough to set the community blazing 
with rumors of trail horses hidden on secret routes 
through the dense forest below timberline by gam
blers whose wagers rode flagrantly on the sweaty 
backs of the runners. 

Fourteen starting Marathoners dwindled rapidly 
to five great-hearted runners gulping for breath on the 
glaciers. They registered at the highest tip of Grant 
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Peak within 25 minutes of one another; Harvey Hag
gard and H. B. Randal by the Glacier Route, Joe Gal
braith, John Magnusson and Turner Riddle by the 
Deming route, all local young men hardened to the 
peak of physical prowess by life in the logging camps. 
Though the wildest prediction was that runners 
wou Id not be seen again in less than 20 hours, by day
light two miles of packed humanity lined the routes 
to the finish. Haggard made fastest trail time by nine
teen minutes, and claimed the train for a return trip 
deviled by fiendish bad luck. Poor Randal was left 
cooling his bruised heels at the upper terminus of the 
logging train. 

The moment Harvey Haggard leaped on board, 
engineer Jack Golithan of the BB & BC who had kept 
his boiler at full head of steam during the night set 
off down the mountain hurtling at reckless speed, his 
steam whistle reverberating back from the canyon 
walls. Unfortunately, near Maple Falls he hit a large 
red bull and flipped engine, coal and passenger cars 
clean off the tracks. Haggard, shaken but unhurt, 
crawled out and comma-ndeered a horse and buggy 
but soon abandoned this slow r ig for a fast, flighty 
saddle horse offered by a bystander. He was thrown 
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Victor Norman in the lead on the 
Deming Trail in 1913. 

after a few miles on the rough wagon road paralleling 
the course of the North Fork of the Nooksack River. 
Indestructible Haggard then was picked up by car by 
Harry Lewis and driven at wild speed-with intermit
tent stops for mechanical breakdowns-to Belling
ham. Haggard fainted several times en route and 
finally had to be tied upright in his seat. Even then 
his troubles weren't over. 

Just as the Lewis car approached the finish line, 
an hysterical mob surged into Bellingham's main 
street in the path of the approaching automobile. 
The car's brakes had burned out on the way down 
the mountain and couldn't retard the progress of a 
baby buggy at that point. Lewis skidded into the 
mob and spent years paying off damage suits. Hag
gard untied his ropes and staggered across the finish 
line. 

It was all for nau~ht. Joe Galbraith had hit 
town 32 minutes earlier with driver Hugh Diehl in 
Betsy 1, his hot-rod Ford. Galbraith's time for a 
climb then considered a rugged three-day venture was 
12 hours and 28 minutes. 

The crowd burst into days and nights of celebra
tion terminating with the barbecue of the unfortu
nate red bull at the J. W. Riddle homestead on Can
yon Creek. The whole affair was a rip-snorting suc
cess. 

When Marathon time rolled around next sum
mer, the rustic flavor had changed. Winning purses 
were upped to a fabulous high of $500 in gold for 
first place to $75 for fourth, attracting professional 
athletes. Vast crowds, estimated at 60,000, were 
lured by state-wide razzle dazzle. Public restrooms 
were set up in Bellingham streets, and a squadron of 
U. S. battleships steamed into Bellingham Bay. The 
Sells-Floto Circus spread its tents and a raucous car
nival atmosphere descended on the town. Balloon 
ascensions and parachute jumps competed for atten
tion with Indian war canoe races, lacrosse and water 
sports events. Mile upon mile of bunting in green and 
white, colors of the Mount Baker Club, festooned the 
holidaying city. Matched drayhorses pulled brewery 
wagons distributing free beer. Shrieking lumber mill 
whistles added to the general pandemonium. 

Advance climbers set out with packs of red fire 
powder to pinken the snows on the summit of the 
mountain. Governor M. I. Hay turned up to award 
the prizes at a Grand Ball. The railroad track to Gla
cier and wagon road to Deming were cleared and 
patrolled by volunteer sheriff's deputies. "Goa-t" o-it 
was chosen as Marathon slogan and the mountain 
goat as insignia. A 36-page program heralded the 
world event, well covered by international wire ser-



vices. A telephone line was strung up to timberline 
on both routes. When a whisper of skulduggery was 
heard, guard was maintained over Marathon cars. 
Synchronizing their pocket watches, judges, guides 
and newspapermen set out for their posts on the 
mountain in a blaze of glory. 

Sixteen Marathoners were entered including Mag
nusson, Victor Galbraith, cousin of the great Joe, out 
of the race with a wrenched shoulder; Hugh Gal
braith, Joe's brother, tough Harvey Haggard and Tur
ner Riddle, back for more punishment; famed Finnish 
Marathoner Paul Westerlund and several other pro
fessional athletes. Just as the stage was set and rat
tling automobiles panted at the starting ribbon, sum
mit judges J. Will Collins and Nathan L. Davis called 
down over the new-strung wires to state that they had 
been turned back by a raging storm. Three feet of 
snow had obliterated all trails. The judges flatly re
fused "to send men to their deaths" and marched 
stubbornly down to a city hung-up in a binge of lord
ly proportions. 

A week later skies cleared, snow settled and the 
greatest of the Marathons was won by Harvey Hag
gard of Maple Falls in the incredible time of 9 hours 
and 48 minutes, Bellingham to mountain top to Bel
lingham. Timber crusier John Magnusson, always un
derweight, lost 11 pounds in the 11-hour ordeal of 
his race. Westerlund fell on steep ice, suffered inter
nal injuries and a broken rib. Yet he reached the 
summit four minutes ahead of the pack and placed 
fourth at the finish. 

By now stories of the terrible exhaustion of run
ners at the foot of the trail had become widespread. 
Driven by deals in which they stood to share gam
bler's winnings, a few exerted themselves to a zombie 
state of collapse far beyond normal powers of endur-

ance. Their utter prostration is explained in part by 
the abrupt change in altitude from sea level to more 
than two miles in the sky. Drivers told of Marathon
ers jogging senselessly past waiting cars at Heisler's 
Ranch untill teammates caught them and carried 
them back. Helpless as infants, convulsed with nau
sea, they had to be tied into the open cars with 
lengths of rope borrowed from Gus Heisler's barn. 
Many still stared vacantly on reaching the wild hys
teria in town. 

Others showed remarkable recuperative powers. 
Turner Riddle pumped his bicycle twenty miles each 
way to his home at Deming before and after two 
Marathons. Joe Galbraith did no more training than 
two exploratory climbs of the mountain to choose 
his route. After his winnin9 Marathon, Joe went a
long with well-wishers to a Turkish bath, then high
tailed it for home to catch up neglected farm chores. 

The final Marathon was smitten with everything 
from editorial disfavor to a blizzard. New rules for 
runners required that they cross the summit, climbing 
up by one route and down by the other. Veteran 
Marathoners Magnusson, Vic Galbraith, Vic Norman 
and Paul Westerlund were back again, along with nine 
other contestants. Judges were turned back from the 
high camps by gale force winds and at the last possi
ble moment declared an alternation of route. The 
high point would be the Saddle above the Black 
Buttes, but well below the final, dangerous climb to 
the summit. Runners would pass each other at the 
Saddle, stopping short of the icehung Roman Wall. 
John Magnusson, the determined timber cruiser who 
had given everything he had in two prior Marathons, 
chose to ignore the decision. Magnusson went for the 
top, and made it. Thus the third Marathon had two . 
winners: Paul Westerlund, first up over the Saddle 
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The train wreck which occured 
during the first marathon. 

and back in 9 hours and 34 minutes; and John K. 
Magnusson, first over the swirling summit and return 
in 11 hours and 51 minutes. At the end of considera
ble bickering, each was awarded $400 prize money. 

Westerlund, the Finnish champion, ran the 
mountain again in an affair of honor, just one week wiLsuR sANoisoN 

later he was accused of a "cheat" victory over the lo
cal loggers and challenged to a run-off to the summit 
by A. M. Burnside of Maple Falls. Westerlund won 
this two-man grudge race easily, setting a fantastic, 
never-equalled time of 6 hours and 2 minutes (duly 
notarized and on file in the Whatcom Museum of His
tory and Art) from Glacier's main street to the sum
mit and back. Challenger Burnside, a chastened man, 
collapsed three miles short of the finish line and had 
to be helped down the mountain. 

By comparison, a typical climb now-a-days 
starts at Kulshan Cabin, near timberline and less than 
four miles from the summit. Nine hours is considered 
good time-six up and three down. 

The Marathons were doomed the moment Vic 
Galbraith slipped 40 feet into the black void of a 
blind crevasse in the final race. Vic took an impul
sive short cut on a vast snow field two-thirds down 
Deming Glacier on the south face of the mountain. 
Cousin Joe, his pacer, waited at the base of the glacier 
for Vic, and when he didn't appear, spread the alarm . 
Vic had slipped through a small, egg-shaped opening 
into a hidden crevasse. He slid down to a narrow 
snow bridge just wide enough to move about a bit in 
this icy tomb. The exercise probably saved his life 
during the six hours it took to find him. Led by 
brothers Joe and Audley Galbraith, the rescuers mi
raculously found a scuffed boot-print at the opening 
to the crevasse, investigated feeble sounds emanating 
therefrom, and fished up Vic. 

The accident sobered the city. For the first time 
people seemed to comprehend the awful hazards of 
race-climbing a major glaciated mountain peak. The 
carnival atmosphere evaporated like saw chaff in a 
high wind and finish was written to the Marathons. 
Now and again somebody suggests reviving the events, 
but nothing comes of it. Men just don't live that hard 

any more. -Dolly Connelly 
Port Townsend, Washington 

Joe Galbraith, winner of the 
first Mount Baker Marathon. 
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" ... a means to work off 
aggressions and hostilities." 

The following is a partial discussion of some of 
the psychological aspects of climbing and leadership 
of climbs. This article is not intended to be an ex
haustive survey, nor is it intended to be a definitive 
treatise, but it is hoped that this article will stimulate 
some of the readers own thoughts about the psychol
ogy of climbing. 

First off we must discuss why we climb. To be
gin with we can immediately dismiss the old saw "be
cause it is there". This is primarily to put off the 
non-climbing people that ask us why we climb, and in 
essence it's really a bit of a putdown, and indeed it is 
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saying that there is some type of a "zen" like mys
tique having to do with climbing, which only the 
initiated wi 11 ever be able to understand. 

We seem to climb very much to conquer and to 
subdue. This is a dynamic which is generally found in 
European's and Western man in general. It particular
ly seems to be prevalent in people of Anglo-Saxon 
origin, and it's really quite remarkable how many 
Englishmen have been involved in first ascents, and in 
the subduing and subjugat ion of many of the natural 
hazards of the world. This need to conquer does not 
seem to be found in Asians, except in the Japanese 



who have become noted mountaineers. 
Mountain climbing is well known as a means to 

work off aggression and even hostilities. All of us 
know of friends who seem to attack a mountain at 
times almost with the need to seemingly tear the 
mountain down, and seem ever so pleased at the end 
of the day when they come back tired, exhausted, 
but happy, and with hardly an aggressive impulse left 
within their bodies. 

Another reason we climb is for what's known as 
cou nterphobic reasons. Cou nterphobic is a word 
meaning against the fear, that is fear of heights and 
fear of falling. Frequently it is felt that mountaineers 
are more than usu ally afraid of heights, and one of 
the ways they handle this fear is by climbing in true 
counterphobic style, that is by going against the fear. 
Also, it may be true that mountaineers are more than 
unusually interested in death and they're more than 
usually fearful of death, and the counterphobic dy
namic of mountaineering is a means to overcome this 
unusual fear of death. 

There's also a great deal of pleasure obtained 
from simply physically once again demonstrating to 
one's self how well one's body functions, how well 
and smoothly one's muscles function again, and in 
essence almost to be saying to that parent who resides 
in all of us, "see, look I'm grown up". 

Masochistic reasons seem to enter all climbing 
activities. Masochists are people who seem to be able 
to endure unusual amounts of pain, and they even 
seem to thrive on it and enjoy it. In a very strange 
fashion they get pleasure from pain, and one almost 
has to be able to get a certain amount of pleasure 
from pain to undergo the pains and pressures of 
climbing. 

To be one with nature, to commune with na
ture, to be very much a part of the outdoors seems to 
be evident in most climbers. At times it seems to be 
almost a return to the elements from which we all 
came. 

By and large man is a gregarious animal, and he 
is much more comfortable and feels much more fu 1-
fi I led in a group having a group type of experience. 
Climbing is certainly a group effort most of the time, 
and in this divided individualized society that we all 
live in, such group experiences are hard to come by 
except on a climb. 

Interestingly enough we seem to at times also 
sexualize climbing. Climbing involves foreplay which 
goes on for days and sometimes weeks. The planning 
of a climb frequently is long and loving, and many 
pleasureable hours are spent going over lists, examin
ing and fingering equipment, planning and plotting 
strategy. Obstacles are overcome, both before and 
during the climb, and the climb goes higher and 
higher with more and more exertion, finally climax-

ing at the summit. As with many sexual experiences, 
there is often a certain amount of letdown with the 
climax, so again we plan next week's climb in the 
hopes of obtaining an even more satisfying climax. 

Finally no discussion of the psychology of 
climbing would be complete without discussing the 
psychology of the "margin of uncertainty". The 
most memorable climbs that any of us have been on 
through the years, are those which were often the 
most risky and the ones that nobody knew if they 
would succeed or not until the final moment. The 
margin of uncertainty was very narrow, the risk of 
failure was very high, and the thrill of accomplish
ment was maximum. Death was adequately tested 
and overcome to everyone's great relief and joy. It 
seems as if, particularly with technical climbers, that 
one of the primary reasons to climb is to narrow the 
margin of uncertainty, to produce the maximum of 
thrill. 

We should now discuss who climbs, but this 
should be qualified by knowing that this discussion is 
in broad generalities, and of course there are many 
exceptions, and as with all generalities, frequently a 
generality means nothing in an individual case. The 
large percentage of people met on climbs are quite 
normal people. Indeed, people who climb a. great 
deal are very impressed by the normality and maturi
ty of those who are attracted to the mountains. 

A broad category of people who climb are ob
sessive compulsive characters. These people tend to 
deny feelings and emotions. They drive themselves 
and others to achieve, and they focus on doing the 
job very well. They often have a huge overdone sense 
of guilt, and they fix on an objective and achieve it. 
All of us fear death, and are particularly helpless in 
the face of death, but most of us somehow seem to 

"By and large man is a 
gregarious animal. 
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come to grips with this fear. People with obsessive 
compulsive personality find that they have more than 
the usual amount of fear of death, and more fear of 
being impotent while facing death. The obsessive per
son often drives himself to believing that he is strong
er than the usual person, and he's not bound by the 
limitations of the usual person. He wishes to main
tain the illusion of perfection and control over him
self, others and the environment. 

People with obsessive personality are found not 
only on climbs, but they are frequently found in pro
fessions and business throughout society. These peo
ple are often very successfu I and society rewards 
them very highly. 

Another broad category of people who are seen 
on climbs are schizoid individuals. These are strange 
isolated loners who react in strange aloof ways to oth
ers. They often have a strange smile and a faraway 
look in their eye, and they see humor and significance 
in things that the rest of us don't often see. Some
times these people are a bit paranoid, and one often 
has the feeling when climbing next to them that they 
could get along quite well without the rest of us. 
These people also frequently have a creative way of 
seeing things in the world, in a most different fashion, 
from the rest of us. 
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" .. . the leader must 
have charisma . .. " 

It seems to this author that often the percentage 
of schizoid and schizophrenic people found on climbs 
is higher than in the rest of the world. We can only 
speculate as to why these people are attracted to 
climbing. They often seem to relate better to nature 
than to people, yet they feel often very lonely, and 
on a climb there is a certain forced communing with 
others. 

Climbing can hardly be discussed without also 
discussing something about the psychology of leader-

" . .. large percentage of people 
met on climbs are 

quite normal . .. " 



ship. One often wonders why anyone wou Id want to 
be a leader. Probably a leader combines the fun of 
cl imbing with the enjoyment of leadership. The lea
der must have a certain sense of accomplishment, and 
also he probably enjoys a sense of respect and dignity 
which is due a good leader, though he seems at times 
to pay a very high price for this. Another dynamic 
causing us to be leaders is the innate drive in many of 
us to be the equal or better of our father ' s, who ob
viously were our first leaders. We are now by being 
leaders, able to take over what previously was our 
father's job. This has its own built in hazards, for 
frequently by being "father" we open ourselves up to 
huge problems within the climbing party. The re
sponsibil ities of leadership seem absolutely huge at 
times, and one does wonder why anybody ever seems 
to seek the job. 

The ideal leader is obv iously skilled and a 
trained technical climber with experience, maturity 
and judgment. He must be inner directed, he has to 
know what he wants, and he must know when he is 
doing well, and he must not be dependent upon the 
universal approval of others at all times. The ideal 
leader must be brave and willing to take calculated 
risks and responsibility for the risk with a certain 
toughness of spirit. He must be able to maintain suc
cessfully a certain isolated aloofness in order to pre
serve his position of leadership. Leadership by a 
democratic vote is generally quite a failure on a 
climb. Democracy may have great use in organ izing 
the club sponsoring the climb, but once the climb 
leader is appointed, the need for democracy is over 
for that climb. The leader must also have compassion 
and sensit ivity at the correct time for those who need 
it and are able to prof it from compassion. If possible 
the leader must have chari sma, though th is elusive 
ta lent is most hard t o describe. Rat her than trying t o 
describe charisma, it might be better to give exam
ples. John F. Kennedy had charisma, Nixon does 
not. Franklin D. Roosevelt had charisma, Truman 
did not. Charisma can't be developed, you either do 
or you clon't have it, but members of a group will 
frequently go to any length for someone who does 
have charisma. 

The problems of leadership obviously depend 
upon the climb. A short Sunday climb has obviously 
much different problems of leadership than a grand 
assault on Mount McKinley. Often one of the pri
mary problems of leadership is one of so-called sons 
against father. Frequently the younger members of 
the climb want to "knock off the father" quite un
consciously. This seems to be true in any family, and 
often the testing never stops. This testing often gets 
worse if there is any hesitation on the part of the 
father figure, and if there is any hope that father can 
be successfully knocked off. When the test comes 

" ... we seem to at times also 
sexualize climbing." 

authority must be shown and exerted at the first at
tempt to sabotage it. The authority must be shown 
and exerted sk i llfully and with sensitivity and with 
the min imum amount of hosti lity. 

No art icle could be complete without a few 
word s about t he ph ilosophy of climbing. In a recent 
t alk Willie Unsoeld t al ked at some length about the 
thrill of life after having confronted death. As men
tioned, the most enjoyable and memorable climbs 
are often those where the margin of uncertainty has 
been the highest and the effort the maximum. Many 
of us will often remember climbs where something 
went wrong, or some small disaster had to be over
come, and this seemed to firmly weld the group to
gether. Sometimes death was just around the corner, 
and when death was overcome everyone experienced 
a great thrill and a heightened sense of joy from liv
ing. When people face death together, such as war 
buddies, they develop a deeper love and friendship 
than from any other possible circumstance known to 
man. 

We should understand why we love. Frequently 
the highest and greatest of loves are those found in 
the face of death. We all love so that we might have a 
union, or reunion with another human. We love so 
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that we might join with another to repeat that which 
was most necessary and most enjoyable to all of us 
as babies. At that time we all had to love our moth
er's, in fact we had to love our mother's rather des
perately, for a baby senses that without his mother, 
death is certainly just around the corner, and separa
tion from his mother is often seen as a type of death. 
Without our mother's we would die, existence would 
be impossible, and we must love so that we don't 
die. Later on in adult life we love, because as adults 
we do sooner or later have to confront our own mor
tality. Our own sense of our own death causes us to 
love while we do live, in order to heighten the sense 
of living. We also know the problems of pains of 
love, but if we knew that we would never die, we 
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"They often have a strange smile 
and a faraway look in their eye . .. " 

probably would never love, for we would always post
pone loving until later. Our own sense of our own 
mortality causes us to love while we do live. Where 
else but on a mountain with a narrow margin of un
certainty can we find a better circumstance to love. 
We climb-to face death-to meet our own mortali
ty-we climb to love. -Robert Mighell, M.D., P.C. 

Portland, Oregon 

Dr. Mighell is an Assistant Professor of Clinical Psy
chiatry at the University of Oregon and a candidate 
at the Seattle Psychoanalytic Institute. He considers 
himself a "Sunday climber0 whose proudest achieve
ment is to have inspired his two sons into becoming 
better climbers than he is. 



.,jl:IJIMENTARY 
ROCKS 

Mountains and rocks-the terms blend into each 
other forming a single, unified image. Our mind's eye 
sees a peak, or the classical embodiment of a peak. 
Its shape reflects the kind of mountains most familiar 
to us. 

However, anyone who has traveled through a 
variety of ranges knows that there is no "standard" 
mountain . They vary in size, shape, texture, and so
lidity. The differences are due to environmental 
factors-temperature ranges, precipitation, wind pat
terns, glaciation-which determine the dominant ero
sional mechanism. Equally important is the nature of 
the rocks from which they are bu i It. 

Kinds of Rock 

Geologists have established three fundamental 
classes of rock-igneous, sed imentary, and meta
morphic. These terms reflect the origin of the mater i
al and the mechanism of formation. Igneous rocks 

The Watchman, Zion National Park, 
a towering sandstone monolith. 

are the solidification product of molten rock materi
al. Sedimentary rocks, on the other hand are formed 
much less dramatically by the slow compaction and 
consolidation of solid fragments of older rocks. Ei
ther type, if altered by heat and pressure into a total
ly new form, become metamorphic rock. 

This first of a series article will deal with sedi
mentary rocks, which, together with the metamor
phics derived from them, comprise seventy five per
cent of the rock exposed at the earth's surface. 1 

Sedimentary Rocks 

A sedimentary rock is one of nature's recycled 
products. Previously existing rock is reduced to par
ticles through mechanical and chemical weathering. 

1 On a total earth volume basis, sedimentary rocks 
comprise only five percent. However, these are all 
concentrated at or near the surface. 

13 



Heat-Pressure 

The inter-relationship between the 
three principle rock categories. 

Erosional mechanisms transport, sort, grade, and 
compact them. In ti me, bonds form between the 
particles ultimately becoming so strong that a new 
rock is born. 

Obviously, the appearance and properties of a 
rock so formed will depend on the raw materials
the sediments which are the starting point of the 
lithification, or rock making process. So it is only 
natural that further classification of sedimentary 
rocks is based on the texture and composition of the 
individual grains. 

The most easily observed distinctions are those 
of texture. Basically, there are three categories, re
flecting on the origin of the sediments. These are 
cal led elastic, chemical, and organic. 

Clastic Rocks 

Most sedimentary rocks are elastic, a term de
rived from the Greek word for "broken." The ori
ginal sediments consist of solid particles which have 
resulted from mechanical and chemical disintegration, 
or "breaking up," of a pre-existing rock. The nature 
of the resulting rock depends on the degree of disin
tigration which has occured before accumulation and 
compaction of the sediment. For each step along the 
way, there is an equivalent sedimentary rock. 

If the sediment includes fragments which can 
easily be discerned as chunks of rock, the product is 
a conglomerate or a breccia. The term conglomerate 
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Weathering 

Decomposition 

applies if the fragments are well worn and rounded, 
typical of water transported sediments. If on the 
other hand the fragments are angular, the correct 
term is breccia. In both, the space between the large 
fragments is filled with progressively smaller pieces. 
Stream deposited gravel beds and ancient, wave-sor
ted beach deposits are the usual starting point. De
posits laid down by glaciers have a distinctive texture 
characterized by a wide range of particle sizes, from 
boulders to silt. This characteristic is easily discerned 
in the lithified product, so the resulting conglomerate 
(or breccia) is further categorized as ti/lite. 

If the deposited sediment has been worn down 
to the point where no large fragments remain, but 
individual grains can still be distinguished, the lithifi
cation product is a sandstone. The individual grains 
most commonly are quartz (silica). But if the original 
rock was a granite, the sand may contain a significant 
amount of feldspar and the resulting rock is called 
arkose. If the interstices of the sandstone are filled 
with abundant clay or silt, the finer grained decompo
sition products of pre-existing rocks, the term grey
wacke applies. 

Many sandstones are highly resistant to wea
thering and erosion, forming precipitous outcrops. 
Thus they are probably the most important of the 

The Mace, a sandstone pillar in 

Arizona's Oak Creek · Canyon. 
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Conglomerates are characterized by large rounded 
fragments, while breccias are distinguished by the 
presence of large angular fragments. 

Shale-Note the fine layering and 
the characteristic fracturing, or 
cleavage, at right angles to the 
layering. 



Soaring slabs are typical of tilted 
sandstone strata-Washington's 
Peshastin Pinnacles. 

sedimentary rocks from a climbing standpoint. The 
great walls of Zion, the monoliths of Monument 
Valley, the white slabs of Seneca Rock, Colorado's 
Flatirons, and Washington's Peshastin Pinnacles are 
among the better known sandstone climbing areas. 
Furthermore, the states of Utah, Arizona, Colorado, 
Wyoming, and New Mexico have thousands of un
touched sandstone challenges which are sure to at
tract future generations of rock climbers. 

If the original rock has been worn to a fine silt 
or chemically weathered into clay, the lithified pro
duct is variously known as mudstone, siltstone, or 
shale. These are the most common sedimentary 
rocks. Many peaks in the Canadian Rockies and in 
Glacier National Park are built up of shale deposits. 

Chemical and Organic Rocks 

While elastic sediments are defined as broken, 
chemical sediments are best defined as precipitated. 
They form when dissolved mineral substances precipi
tate from solution. Synonomous terms are evapora
tive and crystalline. Some examples of this type of 

Hundreds of unclimbed pinnacles 
at Utah's Canyonlands National Park 
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rock are the deposits around geysers and hot springs, 
and cave formations such as stalactites, stalagmites, 
and flow stone. Salt deposits, rock gypsum, chert, 
and dolomite are also formed chemically, as are 
some types of limestone. 

Organic rocks form from sediments of unbro
ken , organic debris, such as shells, plant remains, 
bones, etc. The organisms which made up the debris 
are preserved as fossils. Soft coal is a wel I known 
example of organic, or biochemical rock. Others are 
coquina limestone, composed of coarse mollusk 
shells; chalk, composed of microscopic sea shells; 
and diatomite, composed of siliceaous microorganism 
shells. 

Limestone 

Limestone, another rock significant to climbers, 
requires special mention, since it may fall into any of 
the three principle categories. Much limestone origi
nates organically as mollusk shells, oceanic reefs, and 
the like. These deposits form the raw material for an 
organic sedimentary rock. However, transport mech-

Three of many limestone variants: (upper left) coquina 
limestone, an aggregate of mollusk shells ; (lower left) 
a dense limestone with heavy concentrations of fossils 
on some bedding planes; (lower right) a fine grained 
featureless limestone. 



anisms or wave action frequently break up these ori
ginal organic structures and the resulting fragmental 
material is redeposited to form elastic rocks. Lime
stone is also quite soluble, and commonly forms -
chemical rock deposits. Finally, any of these forms 
may be recycled elastically into a new sedimentary 
rock . 

There is little pure limestone climbing done in 
the United States. But some of the sandstone fea
tures of the Southwest are actually elastic mixtures of 
sand and limestone particles. Limestone quarry 
climbing is popular in England. The peaks of the 
southern Alps, the Dolomites, are major limestone 
rockcl imbs. And the world's highest peak, Mount 
Everest, was once a sea floor, as indicated by the 
presence of limestone. 

We would like to acknowledge the assistance of Dr. 
Joseph Vance (critical review) and Dr. Larry Hanson 
(rock specimens) . Both are faculty members at the 
Geology Department, University of Washington. 

Thousands of feet of sedi metary 
rocks are exposed in the walls of 
Arizona's Grand Canyon. They 
are principly limestones and 
sandstones. 
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TECHNICAL ASSISTANCE BY LOU ANDERSON 

With the increasing popularity of winter moun
taineering and expeditions to the arctic ranges, the 
"rediscovery" of the classic, Eskimo snowhouse, the 
igloo, was inevitable. We find more and more re
ferences to their use-on McKinley, in Greenland, in 
the Cascades in winter. 

These remarkable structures have tremendous 
advantages over the typical tent shelter. They're 
roomier, quieter, dryer. They offer 100% protection 
during a storm. The arctic explorer Stefansson, in 
1912, pointed out that it could be as much as 100 
degrees warmer inside of an igloo than outside. When 
it was 50 below zero outside, the temperature in the 
entranceway was 40 below, 0 at the doorway, 20 
above at floor (bed) level, 40 above at shoulder 
height, and as high as 60 above near the cei Ii ng. 

In fact, an igloo is comfortable enough to raise 
a family in, which is precisely what the arctic Eskimos 
did. Recognizing this, explorers like Stefansson and 
Peary soon saw how they could travel faster and far
ther over the arctic ice. Peary eventually reached the 
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North Pole, and camped only a few miles from that 
point zero-in an igloo. 

Mountaineering terrain differs little from the 
arctic. It's cold, it's windy, it snows a lot. Just as the 
explorers adapted the concept to their needs, the 
mountaineer can adapt it to his. 

The igloo described here is best termed "a deep 
snow" or mountain igloo. It assumes a c9nsiderable 
depth of snow, which permits building down as well 
as up. The basic techniques, though, are Eskimo in 
origin, and based on the descriptions first documen
ted by Stefansson. With minor modifications, a simi
lar igloo can be built in areas with much less snow. 

Equipment 

A snow knife is the only specialized piece of 
equipment needed. It is used to saw blocks for the 
actual construction. Several types are available, and 
have certain common features. The length is most 
important, since it determines the maximum size of 
the blocks cut. About twenty inches is optimum. 



Though less important, the blade should be wide 
enough to provide bearing area for tilting out snow 
blocks. About two inches is adequate. Serations, or 
teeth along one edge are helpful in icy or crusty snow, 
but are not essential under normal conditions. 

A snow shovel is a near essential, in that it great
ly simplifies certain phases of the construction. But 
an igloo can be built without one. A ski or snowshoe 
is useable, though less efficient substitute. 

Some thought should be given to keeping dry 
during the construction. In digging the entrance way, 
cutting and handling blocks, and packing snow in 
gaps, you cannot help but get thoroughly snow cov
ered. A shell parcha and wind pants, or equivalent 
rain gear, shed this snow better than a sweater or 
down jacket. The hands are particularly vulnerable. 
One solution is a large pair of rubber gloves with wool 
inner gloves. The hands will still get wet from per
spiration, but the cold, snow water is kept out. A
nother approach is a totally breathable, non-absorb
ent mitt, such as the Helly-Hansen pol Vott and the 
M.S.R. modification of this mitten. 

Snow Conditions and Preparation 

An experienced igloo builder can build a snow 
house with any kind of snow. Good snow just makes 
it easier and faster. 

The ideal snow is windpack. If your boot leaves 
only a slight imprint, no further preparation is 
needed. Just start cutting. 

Most of the time, however, the snow is deep and 
loose, a seemingly impossible construction medium. 
But even in waist deep snow, an igloo is possible pro
vided certain preliminary steps are taken. 

Snow saws: A-S.M.C., B-M.S.R., C-armv 
surplus machete, D-Swedish import. 

Tramp down an area somewhat larger than the 
intended snow house, first wearing skis or snowshoes, 
then on foot. Finish up by tramping it down and 
smoothing it with the back of a snow shovel. The top 
few inches may not consolidate and may remain a 
powdery, granular mush. Don't worry about it, you 
will discard it later. The good snow is down below. 

After the consolidation step, allow the reworked 
snow to set. In about twenty minutes, new bonds 
form between the snow particles, and the mass be
comes quite cohesive. Depending on the snow condi
tions, temperature, etc., the top layer may or may 
not be useable. But the deeper you go, the better and 
more cohesive the snow will be. 

If the snow is particularly poor, it's a good idea 
to prepare two areas. One serves as the building site, 
the other as a source of blocks. If a secondary source 
is used, parallel it with a trench so that you can cut 
the blocks out more easily. 

Once a site is selected and, if necessary, pre
pared, don't walk on it. Your body weight will cause 
hidden cracks in the consolidated area and the blocks 
will mysteriously part as you cut them free. 

··························-----------------
"Of these huts, built entirely of snow, I must 

add that they were all lighted by a large oval piece 
of clear ice fixed about half way up on the eastern 
side of the roof. 

-John Ross, 1830 
A SECOND VOYAGE IN SEARCH 

OF A NORTH-WEST PASSAGE 
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"If it is anticipated that an igloo will have to 
be used for a longer period, it can be secured in the 
following manner: The man lights a fire inside it. 
He closes the hole in the ceiling, leaves the igloo 
and walls up the entrance. As the heat builds up 
inside, the walls melt, and the water from them is 
absorbed by the porous snow. Then the igloo is 
opened again, the fire is put out, and the full cold 
of the outside is let in. The watery walls freeze to 
almost solid ice that can withstand any gale." 

-Peter Freuchen, ca 1920 
BOOK OF THE ESKIMOS 

•••...................•..•.•.....•.•. 

Site Selection and Layout 

Contrary to popular opinion, the site need not 
be level. Igloos can be built into the side of a hill, 
with the excavated area providing the building blocks. 
But this is a bit tricky for a beginner. A level, or 
near level site is recommended as a starter. 

First lay out the circle. About six feet is ideal; 
ten feet is a practical limit. The finished igloo will 
have an inside floor space about two feet larger, since 
you cut down and out as you build. 

At the same time, lay out the entrance corridor. 
It should be located at right angles to the prevailing 
storm winds. If it faces the wind, a storm would pack 
it with snow. If it were in the lee of the wind, it 
would drift over. At 90 degrees to the wind, falling 
snow is blown free. 

Cut Your Way In 

Start by digging a hole where the tunnel en
trance will be. Go down two blocks in depth, about 
40 inches. Then cut your way into the igloo circle, 
setting the blocks aside. If the snow is particularly 
poor, the top layer of blocks may not be useable. 

Don 't panic. The layer below will be better, and the 
layer below that still better. 

Cutting the blocks is one of the two tricky as
pects of igloo building. Simple as pie if done correct
ly, a disaster if not . The key is to truly cut the block 
free, and not to pry on it, or try to break it free. 

Begin by making the long vertical cut. Use a 
sawing motion, and do not force the knife. Once 
inside the igloo circle, this cut may be several blocks 
long. It's best to go through several times to make 
sure the cut is a full blade deep. 

Next make the two, short axis, vertical cuts. But 
use your hand as a depth stop. If you go in too far 
and nick the next row, blocks cut from it will break , 
at the nick. These two cuts should taper outward 
very slightly, so that the block will tilt out without 
catching on the edges. 

The final cut frees the bottom edge. If every
thing has been done properly, the block will settle 
with a dull "thump," as it comes free. No thump 
means that somewhere the cut is incomplete. Trying 
to pry the block out will only break it. Recut all 
edges. 

Place the knife back into the first vertical cut, 
and tilt the block towards you. Then reach in, curl 
your fingers around the bottom, and lift it out. 

A common mistake made by beginners is to cut 
the blocks too small. They should be as large as you 
can lift. Large blocks simplify the construction of 
the house. 

Also, to judge whether a block is firm enough to 
use, hold it horizontally, supporting it along the edges 
only. If they break, go deeper. 

•........................•......•.......... 
"There are no Eskimos in the Antartic whom 

we could hire, as Peary did, to make snowhouses 
for us." 

-Shackleton, 1909 

, 
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"When they leave the igloo to continue their 
voyage, the last thing the travelers do is to relieve 
themselves, using it as a comfort station. 

Starting to Build 

-Peter Freuchen, ca 1920 
BOOK OF THE ESKIMOS 

Construction begins with the largest block, 
which is used to span the entrance tunnel. Tilt it 
inward, using another block as a temporary support if 
necessary. Right-handed persons then build to the 
left (counter-clockwise); left-handed persons build to 
the right (clockwise). In this way, the odd hand is in 
a position to hold the new block, while the strong 
hand wields the snow saw and trims the joint. 

The placement of the block is the other tricky 
aspect of snowhouse construction. But it too is sim-

Each new block contacts 
at only three points. The 
tr imming sequence is shown. 

pl icity personified once you understand the basic 
principle, which is: a block can be held in any posi
tion, including horizontal, by supporting it by two 
diagonally opposite corners. A third point of support 
will eliminate any tendency to rotate. These princi
ples are put into effect by using a standard, block 
placement procedure, which applies no matter what 
tier and no matter how tilted the block. 

First of all, stand the block vertically with its 
base in the proper position. The block should still be 
rectangular, as cut. The shaping comes later. It's also 
important that the block be placed vertically, no mat
ter what the tilt of the adjacent block you're fitting it 
to. Insert the knife in the base seam and whittle 
away until the weight of the block rests only on two 
small patches at each end. Then tilt the block for
ward and whittle away at the vertical edge. Tilt some 
more and whittle some more, until finally, the block 
fits into place, contacting the adjacent block only at a 
small patch near its outermost corner. Nudge it into 
the adjacent block with a slap on the other edge; then 
give the upper edge a thump to set it firmly. 

The weight of the block is now supported by the 
diagonally opposite corners, while the third point of 
support prevents rotation . 

•••••••••••••••••••••••••••••••••••••••••• 1 

"As for the house (expedition winter quar
ters), they (the eskimos) were interested to see 
how the pieces were fastened together with iron 
nails, but they had not been with us many hours 
before they began to comment to each other on 
how damp it was and how skin clothing would 
spoil if kept in such a house. 

-Stefansson, 1916 
THE FRIENDLY ARCTIC 
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"The largest of all the housesJigloos) was that 
of Hitkoac . . . In its longest diameter the floor was 
thirty feet across. The highest point of the central 
dome was probably ten or eleven feet from the 
floor. There were two bed platforms each ten or 
twelve feet across the front and eight feet wide. A 
sort of impromptu reception was held for us in this 
house. With the visitors, family, and intimate 
friends sitting Japanese fashion on the bed plat
forms there was room for about seventy-five peo
ple t; stand closely packed on the floor space in 
front . .. it was a marvel to me that a hundred peo
ple could gather under one snowhouse roof. 
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-Stefansson, 1916 
THE FRIENDLY ARCTIC ...•....•••.•...•..••..••.•...........• 

Establishing the spiral. 

Onward and Upward 

Building the first tier is no problem, but once 
it's completed, there is no longer an "adjacent" block 
to fit to. Starting a new row is not practical, since 
the blocks now need about a forty-five degree lean. 

The solution is simple, and permanent in that 
it not only solves the problem for this tier, but also 
for subsequent tiers. The top edge of the blocks are 
shaved to establish a spiral. 

This is not a geometrically perfect spiral. It need 
not extend around the full circle. A short ramp, us
ing one-quarter to one-third of the circumference will 
suffice. It merely provides a means of starting the 
next row. To make life simple, cut the spiral in a sec
tor which will result in no downhill sweep. It is very 
difficu It to set blocks downh i 11. 

Once the spiral is established, construction pro
cedes uninterrupted Two more tiers, and only a 
small, irregular opening remains at the apex o: the 
igloo. Most people think closing the d~me will be 
difficult. They equate this top block with the key
stone of an arch or vault. Actually, it's the easiest 
block to place, and structurally not very significant. 
The snowhouse built so far is quite solid without it. 

To close the hole, cut a slightly oversize block. 
Tilt it on edge to pass it out through the hole, then 
drop it into place. As you lower it, trim the edges to 
fit. 

The job is finished by going outside and packing 
snow into all the open joints. 

The Entranceway 

The classical tunnel entrance is not an essential, 
except during a storm. Its purpose is to keep drifting 
snow out of the entrance crawlway. 



LOU ANDERSON 
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The simplest approach is ta dig the entrance 
trench deeper, and roof it over with blocks set in 
"A-frame" fashion. Wider entrances may require a 
three block "arch." 

If strong winds are anticipated, one other refin
ment is essential. Coarse, windblown, snow and ice 
pellet will erode the walls of a snowhouse. During 
a long, winter storm, they can cut completely through 
the blocks. A low wall, a couple of feet to the wind
ward, eliminates the problem. It shields the house, 
and though it will eventually erode, enough snow will 
have drifted in behind it to protect the igloo. 

The Living Quarters 

When the shell is done, some inside "finish" 
work is necessary. For the most part, it means clean
ing out the construction debris, smoothing the walls, 
and widening the bed platform. 

There are two basic sleeping arrangements. The 
most common interior is all bed platform, except for 
the small hole leading down under the entrance block 
and into the tunnel. This allows maximum utilization 
of floor space, but getting in and out can be a prob
lem, particularly if the entrance trench is not deep 
enough! In the other arrangement, there are two bed 
platforms on either side of an extended entrance 
trench. There's less room for sleeping, but the occu
pants can sit in normal "chair" fashion, albeit with 
very cold feet . Getting in and out is easier, and the 
trench is a good place for packs and other gear. 

With this type of deep snow igloo, ventilation 
is no problem. Since the entranceway is lower than 
the bed platform, it can be left open a! all times with
out loss of heat. But if a stove is used, an upper vent 
is essential. Stoves use up oxygen at a high rate and 
all produce carbon monoxide to some degree. Mono
xide is lighter than air, and will accumulate in the 
igloo, rather than flow out the door. Cut a small 
vent, a few inches in diameter, somewhere in the up
per third of the dome. If it gets too cold later, it can 
be partially closed with a mitten. 

During the day, plenty of light diffuses through 
the snow. At night a single candle provides enough 
light for most chores. With two, you can read a 
book . ........................................ 

"Some of the houses were single domes, but 
others were constructed by building two or three 
domes so that they intersected, and then cutting 
out the intervening walls. Whether the house con
sisted of one, two, or three domes, there was usual
ly but one entrance. This was through an alley
way, in some cases six or seven feet high, and vary
ing in length from eight to twenty feet. But the 
door by which one entered from the alleyway into 
the house proper was always so low you had to go 
in on hands and knees, and the upper edge of the 
door was a few inches lower than the top of the 
bed platform when you came in. 

-Stefansson, 1916 
THE FRIENDLY ARCTIC 
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Variations on the Theme / / 

While the igloo is the classic snowhouse, it is by / / , 
no means the only one applicable to mountaineering. 
The trench house, for example, can provide a quick ~ 
emergency shelter for two. And it is a house which 
is easier to build on a hillside than on the flat. 

In essence, the trench house is an igloo entrance 
tunnel without the igloo. A trench is started by dig- / 
ging, then extended by cutting blocks. The trench is 
then roofed over with the blocks cut, starting on the 
downhill side. By making the initial trench narrow, / / I 
a simple, two block "A-frame" roof will suffice. Lat- / 
er, when it's closed over and you're out of the storm, / / 
you can widen it out, snow-cave fashion. / 

. 1// 

I/ I 

G . 
. 
. 

: ... ·.·.·.·.·.·.·.·.·,·.·.·.·.·.·.·.·.·.·.-·· ·· ··· 

.............•.......•...•.•.••••.....•. 
" ... I crept through a winding tunnel so low 

that I went on all fours and knocked in the dark 
against wet and wriggling hairy bodies. These were 
dogs. They had taken shelter in the freezing porch 
against the greater cold outside. Not for an empire 
would they have stirred out of my path, and over 
and among them I crawled until I emerged into the 
igloo." 
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The trench house is a quick 
emergency shelter for one or 
two climbers. It can be built 
whenever a snow cave can. 

LOU ANDERSON 



FOR THE COMPLEAT IGLOO BUILDER 

igloo: 

igloopac: 

torsho: 

katak: 

kringak: 

taglu: 

krepik: 

neke angiyuk: 

katta: 

unaikto: 

an Eskimo snow house. 

a large igloo, called kradjgierk if 
used for meetings. 

the entrance corridor of an 
igloo. 

the entrance door. 

the smoke and ventilation hole. 

snowshoes 

sleeping bag (deerskin) 

literally "the big feed;" a niche 
near the entrance where meat 
and fish are kept in cold stor
age. 

cooking pot 

"it is cold," similar in emphasis 
to our "nice day." 

pollak pack tutin: "have you come to visit my 
igloo?" 

kammakto: daybreak, dawn. 

akrale!: mild expletive suitable for use 
when igloo being constructed 
collapses domino-styie. ........................................................ 

A single candle inside the igloo 
illuminates this nightime scene. 

1 ■■••···································· 
"Eskimos are flown in from all over th(L 

Northwest Territories to attend this unique school, 
where harpoon construction, igloo building, and 
fishing instructions furnish the type of practical 
knowledge so needed. . . " 

-Jirak, 1972 
SUMMER OF '72 
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GALLERY 

Keith Gunnar: 

Don Russell: 

John V.A.F. Neal: 

Larry T. Clar'k: 

Maroon Bells, Colorado 

Exposure! The Tetons, Wyoming 

Cascade Pass, Washington 

Stuart Range, Washington 
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BRAKE 
BAR 
RAPPELS 

-An Analysis-

Rappel at Patrick Point 
State Park, California. 
The climber is using 
multiple carabiners. 

I
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In November, a report of a "rap
peling" accident at Seneca Rocks, West 
Virginia was called to our attention . 
While the number of climbing accidents 
has reached staggering proportions, this 
one appeared to be unique, since the first 
report attributed it to a failure of the 
braking carabiner. Accidents are com
mon, but accidents caused by equipment 
failure are not. Obviously, additional in
vestigations were in order. 

As with most unwitnessed, fatal ac
c idents, a complete reconstruction was 
impossible. A number of conflicting sto
ries came in. They proved not to be 
reports, but attempts weave the few veri
fiable facts into a plausible reconstruc-

t9 
_J 

w 
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tion. Here are the details, as best as we 
can report them at this time. 

The Accident at Seneca 

Don Watson, a Colorado climber 
visiting West Virginia, fell to his death 
from the summit of Seneca Rock. He 
had just completed, or was completing a 
roped, solo climb of the East Face just 
north of the South Corner (near the low
er Skyline Route) . No one fully wit
nessed the fall. 

Near the body, an S.M.C. carabiner 
was found. The gate was missing, but was 
located nearby. The tab(s?) which form 
the hinge were broken off. After the 
evacuation, the area was searched thor-

oughly several times for a brake-bar Wat
son had used on earlier ,rappels, but it was 
not found. 

At the top of the route, the rope 
passed through a substantial anchor and 
dangled down the route doubled, as if for 
a rappel. But there were large knots 
spaced along one of the strands. 

An Analysis? 

It is apparent that no reconstruc
tion is possible without making a number 
of assumptions which can never be sub
stantiated. Rather than add to the con
fusion which now exists, we will consider 
the two possibilities reported to us. 

As mentioned earlier, the first re-
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the 
.. HIGH 
LOFTS"™ 
are 
coming! 

1973 IOWA MOUNTAINEER VENTURES 

June 15 - July 8/15 Norwegian Spitzbergen Expedition 

June 16 - July 15 Alaskan Expedition (Travel Alaska 
Highway, then climb or sightsee) 

July 24 - August 3 Mount Robson Camp, 8. C. 

August 6 - August 17 Mount Assiniboine Camp, 8. C. 
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• SNO\NSHOES 
GUARANTEED QUALITY 
Our new line of li ghtwe ight aluminum frame 

snowshoes are so rugged and reli able th at we 

offer a one yea r , 100% guarantee our 

bi ndi ngs are super secu re and ou r c leats gi ve 

assu red tracti on . . $40 to $75 . 

WRITE FOR BROCHURE 
We w ill se nd you comp lete detail s, mail order 

b lan k, and li st of dea lers by return mail. 

LOW COST RENTAL 
$ 1.00 per day + deposit+ i.d. 

UNUSUAL HOURS 
12 to 8 p. m. -Tue., Wed., Thur. 

other hou rs by appo intment. 

McKinney Design 
PO ST O F FICE BO X 3 9 75 9 
L OS ANGELE S , CA 90039 

1 724 SILVER LAKE BLVD . 
LOS ANGELES, CA 90026 
TELEPHONE (213) 66 1-6371 



BRAKE-BAR RAPPELS 
Continued 

port suggested an equipment failure dur
ing a rappel. You may place your own 
interpretation on the missing brake-bar 
and the knotted rope. The real question 
is whether a carabiner failure is likely, 
and at what loads it would occur. To 
determine this, we undertook a series of 
tests which are reported in detail a bit 
later. 

The second repo rt we received sug
gested that the climber was us ing the 
brake-bar set-up as a dyn amic, solo c lim b
ing, self-belay, and that the knot s in the 
rope were expected to stop a fall. Again 
we need only to point out certain incon
gruities with the observed facts , i.e. the 
rope was rigged as if for a rappel, and a 
brake-bar was not found . However, this 
use of a brake-bar rig has occasionally 
been suggested as a self-belaying scheme 
and de serves some further thought. 

The first thing that is apparent is 
the obvious misapplication of a carabiner 
and brake bar. With no tension on the 
tail end of the rope, the scheme, for all 
practical purposes, provides no brakfng 
friction. A simple test will demonstrate 
this. Mount a carabiner and brake bar on 
a rope, and you will see that only a light, 
hand pressure is needed to slide it down 
the rope . Braking friction is obtained by 
tensioning the lower, dangling end; the 
more tension , the more braking action . 
This also explains why there is often too 
much friction at the start of a rappel, and 
occasionally not enough at the finish
the weight of the dangling rope contri
butes to the tension. 

If this scheme were to be used, the 
climber, in effect, would be relying solely 
on the knot to stop him. He would fall 
essentially free until the knot impacted 
on the brake-bar. This possibility was 
also considered in the test program and 
will be discussed in greater detail later. 

The one possibility not suggested 
was that the carabiner may have failed as 
a result of the fall. 

" . .. can very easily damage and 
even break off the gate tabs." 

Test Series A 

Rappeling Loads 

Before full details of the accident 
were in , a parallel investigation was initi
ated to determine the strength and fail
ure mode of carabiners in a brake bar 
situation . 

The first step was to contact Jim 
Clark, president of S. M. C. and a climb
er who has personally field tested each 
equipment item manufactured by his 
company. He indicated that S. M. C. had 
considered the unique loading imposed 
by a brake bar and had conducted tests 
in 1969. He pointed out, however, that 
the loading in a rappel is difficult to re
produce and that the test procedure was a 
compromise, but also much more severe 
t han the usual rappel situation . 

The carabiner and bar assembly 
were mounted on a doubled 7 / 16-inch 
gold li ne rope in the usual fashion . The 
two ropes were then stretched until some
th ing failed. According to a certified 
test report furnished byPittsbu rghTesting 
Laboratories wh o performed the actual 
tests, the carabiner gates fa iled when the 
hinge tabs broke off. In the two tests 
conducted , the loads exceeded 1,700 
pounds, more than eight times the weight 
of a cl imber. 

Test Series B 

Damaged Carabiners 

Jim Clark also provided some addi
tional insights into the use of carabiners. 
Most climbers are quick to realize that 
ropes and slings are a limited life item, 
subject to wear and damage. Yet these 
same climbers tend to consider hardware, 
particularly carabiners, as indistructable. 
He went on to point out that the gates 
are extremely vulnerable, especially to 
side loads. 

One common practice is particular
ly questionable-that of using a string of 
biners to extract a piton. If one of the 
end carabiners should be cocked so that 
its gate is through the hole in the hammer 
or piton, the high, shock load developed 
at impact can very easily damage and e
ven break off the gate tabs. Cr itical areas 
of the gate and frame may also be over
stressed, which can lead to their subse
quent failure at loads well below their 
design strength . A nylon runner or steel 
cable, plus a "cleaning" bi ner used for no 
other purpose was suggested as an alter
nate . 

Some Additional Tests 

We then consulted with Cal Mag
nussen, Quality Control and Equ ipment 
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ENJOY WINTER CAMPING 

SIERRA DESIGNS 
Makers of Mountaineering, Back
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Our color catalog is free. 
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BRAKE-BAR RAPPELS 
Continued 

Test Engineer for Recreational Equip
ment, Inc. While he had no data on this 
application, he put his test facilities at 
our service and conducted additional rap
pel loading tests. 

There were two categories of tests. 
T'he first were similar to thePittsburghlab 
tests, except that an 11 mm Perl on (core 
and sheath) rope was used. Nine tests, 
involving R.E.I. (S.M .C.) ovals and D's, 
an Eiger oval, Cassin Bonaiti (2200 kg), 
and Charlet-Moser carabiners. 

The lowest failure was the Charlet
Moser rig, in which the sheet metal brake 
"plate" began to deform at 560 pounds. 
The failure, however, was not total (im
plying a loss of rappel) and serves to indi
cate that a rather low strength level is 
adequate to satisfy the demands of nor
mal rappel situations, since this devise is 
used in Europe. 

In all of the other tests, the cara
biners failed, or more specifically the tabs 
broke off the gates The loads varied 
from 1230 - 1410 pounds for R.E.1.
S .M.C. ovals and bars to 1730 - 2680 
pounds for Bonaitis with MSR brake bars. 
R.E.1.-S.M.C. D's and bars tested 1540to 
1720 pounds. One Eiger oval and bar 
tested 2000 pounds. Even the lowest of 
these must be considered adequate for a 
normal rappel situation. 

The "barrel" knot, shown 
single strand for clarity. 

S.M.C. 

OVAL 

Series A Test Data 

R.E.1 .-S.M.C . 

OVAL 

R.E.1. - S.M.C. 
"D" 

BONAITI 

2200 

l 
EIGER CHAR LET 
OVAL LOCKING "D 0

' 

CARABINERS WERE TESTED WITH BRAKE-BARS OF THE SAME BRAND, EXCEPT THAT M .S.R . BRAKE BARS WERE use-o WITH 
BON Al Tl CARABINE RS. THE ROPE WAS 11mm PER LON , EXCEPT THOSE TESTS NOTED • , WHERE THE ROPE WAS 7 / 16" GOLDLINE . 

ALL FAILURES OCCUREO WHEN THE HI NGE TABS BROKE OFF OF THE GATES, EXCEPT THAT THE CHARLET TEST WAS DIS
CONTINUED WHEN THE FRICTION "PLATE" WAS DEFORMED . 

THE TESTS WERE CONDUCTED BY CAL MAGNUSSEN ON THE R.E.I. TEST FACILITY , EXCEPT THOSE NOTED', WHICH WERE 
CONDUCTED BY PITTSBURG TESTING LABORATORIES' 

Failure typical of 
Series A tests. 

At Ropes End 

None of these tests tell us much 
about what happens when the climber 
runs out of rope. It is a common prac
tice, particularly in wall climbing, to "se
cure" a rappel by tieing a large knot in 
the end of the rope . This, in theory, will 
prevent a climber from overshooting the 
end of the rope, since the knot is expec
ted to jam in the biner-brake bar rig. It 
is also considered a safety "stop" should 
the climber lose control during rappel 
(for example, if hit by rock fa I I.) 

A second series of tests was conduc
ted to determine what happens and what 
loads can be held by this scheme. Knots 
were tied in the rope end and jammed 
against the brake bar. The load was ap
plied by pulling on the carabiner and the 
rope, duplicating the rappel situations. 
The results were intriguing. 

The first thing that became obvious 
is that the earlier tests and their typical 
failure mode were not truly representa
tive of what happens in a rappel. Here's 
why . The brake bar does not remain 

centered on the gate. Instead, rope fric
tion drags it upward until it straddles the 
latch, so that the tabs are no longer 
loaded in bending. In eleven tests, there 
were no tab failures. 

Instead one of two things hap
pened. Either the knot pulled through, 
or in trying to pull through it wedged the 
gate open the wrong way. When this 
happened, the latch pin sheared out of 
the gate. The loads required to do 
this were quite high, always over 1750 
pounds. The surprising aspect of these 
failures was that the brake bar did not 
prevent this outward opening. 

A variety of knots were tried. The 
two rope figure eight and the stevedor's 
knot (a figure eight with an extra turn) 
both pulled through at 1350 and 1530 
pounds respectively. The barrel knot, 
the largest we could devise (within rea
son) held more often than not, but oc
casionally untied or popped through. 

Tying a separate knot in each 
strand was uncertain. Two figure eights 
held when they reached the carabiner to-
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Every goose down garment 
and sleeping bag on the 
1973 American Dhaulagiri Expedition 
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SEND FOR YOUR FREE EDDIE BAUER CATALOG 

Begin your own great outdoor adventure with 

Eddie Bauer expedition-proven gear. Over 1,000 exciting 

outdoor products in full color - including "The World 's 
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BRAKE-BAR RAPPELS 
Continued 

gether, but popped through at only 675 
pounds when one arrived before the other 
(to b" expected in a rappel). Two barrel 
knots held, but the approach seems ques
t ionable. We could not devise a knot big 
enough to hold a single rope rappel. 

Safeguarding the Rappel 

The first question to be asked is 
whether the brake bar approach is even 
reasonable. In its favor is simplicity. It's 
easy to get in and out of. Many climbers 
keep a biner and bar on their swami belt 
at all times and so waste no time in get
ting set up. Thousands of rappels have 
been made on brake bars. 

On the other hand, there is an ob
vious lack of redundancy in a brake bar 
rappel. The loads are concentrated on 
the weakest portion of the carabiner-the 
gate. If it should fail, everything fails. 

Many climbers, myself included, 
find that the friction provided by a brake 
bar is marginal , particularly when making 
a long, free rappels with a heavy pack. 
Multiple biners provide more frict ion and 
a degree of redundancy. In the end 
though, the choice is up to the individual 
climber must be based on his typical rap
peling needs. (Some climbers never need 
more than a Dulfersitz.) 

When rappeling on a single rope, re
lying on a "stop" knot seems risky. At
taching a large nut or other piece of e
quipment would be safer, but the best 
approach is obviously to tie into the end. 

On double rope rappels, stop knots 
seem more reasonable, provided they are 
large. Both ropes shou ld be tied together 
for maximum security . Again tying into 
the end would be best. 

The use of a Prusik knot back-up 
is a questionable practice. Unless it grips 
instantly, the frict ion of a free fall would 
probably melt it through . Also it inhibits 
freedom of motion . There's a real danger 
of getting tangled up on overhangs. 

Two other approaches are worth 
mentioning. Jim Clark of S.M.C. suggests 
using a nylon runner tied t o the waist 
loop, with a carabiner attached to it. The 
biner is clipped into one of the two ropes 
above the brake bar. If the rope ends are 
tied together, this will provide redundant 
security. A second method involves pas
sing one strand through the locking (or 
doubled) carabiner which attaches the 
braking biner to the rappel seat. 

There are doubtlessly other tech
niques, other problems, and other solu
t ions. Your comments are requested. 

-Ray Smutek, 
OFF BELAY 

Failure typical of Series B tests. 

3000 

2000 

--- -- -- -1000 - -- - -- - -- - -- - -- - -- - -- - -- - -- - -0 

'lllll1N01CATES KNOT UNTIED O R WAS PULLED TH RO UGH BR A KE . 

- INDICATES CAR1 8 INER GATE WA S FORCE D OUTWA RD BY KNOT. 

Series B Test Data 

e ---- = -- -- - -= - --= - -- -- - -- -- -- -- - -- = --- - --- - -- - -- - -- --

CARABINEAS WERE TESTED WITH BRAKE-BARS OF THE SAME BRANO, EX CEPT THAT M .S.R. BRAKE BARS WERE USED WITH 
BONAITI CARABINERS. THE ROPE WAS 11mm PERLON . . 

TESTS WERE CONDUCTED BY CAL MAGNUSSEN ON THE R .E.1. TEST FACILITY'. 
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NEWS & NOTES 
AVALANCHE WARNING 

One step in controlling the ava
lanche hazard at Alpental includes con
trolling a large avalanche path on the 
southwest side of Snoqualmie Mountain. 
This is accomplished by shooting the up
per southwest face of Snoqualmie Moun
tain and the upper end of Cave Ridge 
with a 75 mm Army field artillary rifle 
artillary rifle from the Alpental ski area. 

It would be extremely dangerous 
for anyone to be on Snoqualmie or on 
Cave Ridge when this control action is 
taken . 

The 75 mm shell has approximately 
2 pounds of TNT in the warhead and ex
plodes upon contact with the snow. It 
can scatter shrapnel for many hundreds 
of feet. The avalanches released by this 
explosion have varied from small sluff to 
ones of major proportion. 

There is a sign on Cave Ridge which 
should be visible to anyone climbing by 
that route warning of the danger. 

Please, avoid climbing there with
out first contacting the U.S. Forest Ser
vice. Do not contact prior to the day be
fore, and preferably not until the day of 
the climb, since our control depends on 
the weather and we have no way of pre
dicting our control action more than a 
day or so in advance . 

- Snoqualmie National Forest, 
Washington 

AL ERRINGTON 

PARK PASSPORTS NOW AVAILABLE 
National Park entrance and use fees 

for 1973 will be based on the following 
schedule. 
1. An annual permit known as the Go ld
en Eagle Passport will sell for $10. The 
non-transferable permit will be valid fo r 
the calendar year. It will afford its owner 
and any person accompanying him in a 
single, private, noncommercial vehicle, 
entrance to any designated entrance fee 
area. The permit will provide no discount 
on any other fees in designated fee areas. 
2. An annual permit known as the Gold
en Age Passport will be issued free to 
persons, regardless of their national citi
zenship, who have reached 62 years of 
age. The permit must be applied for in 
person and verification of age presented , 
such as a motor vehicle operator's per
mit or signed affidavit. The non-trans
ferable permit will be valid for the calen
dar year. It will afford its owner and any 
person accompanying him in a single, pri
vate, noncommercial vehicle, entrance to 
any designated entrance fee area. The 
permit will also entitle its owner to a 
fifty percent (50%) discount in all spe
cial recreation user fees. 
3 . For persons who do not choose to pur
chase the Golden Eagle Passport or who 
do not qualify for the Golden Age Pass
port, short-term permits may be pur
chased for $2 per day. 

No entrance fees will be charged 
persons who have not reached their 16th 
birthday. Foreign visitors, including Ca
nadians, who present a valid passport, will 
be granted free admission. 

-National Park Service 

NEW MOUNTAIN SHELTER 
IN THE BUGABOOS 

Climbers going to British Columbi
a's Bugaboo Group can now leave tents 
and cooking gear behind. This past sum
mer, a new shelter cabin was erected. 
This three story structure has a capacity 
for more than fifty climbers. 

Overnight fees are $1. 50 per per
son which includes a foam pad to sleep 
on,' cooking and eating uten sils, and use 
of the propane stove. A full time custodi
an is in charge during the climbing season. 

The fragile alpine setting at Boulder 
Camp will hopefully suffer less damage 
now that the new mountain shelter is 
open. 

The mountain shelter in 
the Bugaboos. 

SUCCESS AND FAILURE 
ON MOUNT HUNTINGTON 

Mount Huntington was cli m bed fo r 
the third time last season by a new route 
up its East Ridge . Frank Zahar, Neil s 
Ande rson, Rocky Keeler, and Roger Der
rybery reached the summit on July 5th. 

An earlier June attempt on the 
South Ridge was unsuccessful. Jeb 
Schenck, Skip Hamilton, Vladimar Far
kas, Mike Yokell, and Mike Parker were 
thwarted by avalanches. 

BEARS USE FIRE 
TO BATTLE MANKIND 

Mountain climbers like to think 
they are above a lot of the problems en
countered by ordinary woodsmen, but 
two Fairbanks members of the Alaska Al
pine Club found out about bears last 
weekend and came home with the oddest 
bear story this year. 

Scott Kronburg and Ken Irvine 
hiked eight miles up the Castner Glacier 
in the Delta Moul'ltains of the Alaska 
Range, but Scott decided he had to run 
back to their car at Trims Camp for more 
gear . 

As he was hiking along the lower 
moraine of the glacier about two miles 
from the Richardson Highway he topped 
a small rise and spotted a sow grizzly bear 
and two cubs, and the old lady was al
ready charging him. 

Scott found a hole to jump into, 
and curled up so h is pack would give him 
some sort of protection . 

The next few minutes were rather 
confusing, but he does tell of getting hit 
on the pack by the angry mother and 
sort of "dribbled" across the ground. 

Then everything went quiet, and 
probably the most quiet was our still-un
damaged hiker curled up under his pack. 

After a while, Scott heard a puz
zling hissing sound above him. He stood 
up to find the bear had gone, but he had 
a new problem . 

His pack was on fire. 
Evidently Mrs. Grizzly had hit a 

bundle of matches in one of the pack 
pockets. By the t ime Scott had finished 
beating out the blaze he had lost a jacket 
and some other combustible equipment. 

The rest of the weekend was pretty 
dull. -Fred Pratt 

DESCENT 
Alaska Alpine Club 



Annapurna, the tenth highest peak, 
was first climbed by the French in 
1950. The South Face, shown here, 
was climbed by a British expedition 
in 1970. 

ARGENTINA REQUIRES 
CLIMBING PERMITS 

The Argentine National Parks are 
now requiring prospective climbers to ob
tain a special permit before venturing in
to the mountains. Each party must show 
compliance with the following rules. 
1. Each member must undergo a medical 

examination. 
2. Individual and party equipment must 

be inspected by a park ranger. 
3. The party must have one leader who 

accepts full responsibility for the par
ty. 

4. Climbers 22 years old and younger 
must have written· parental permission. 

5. Each climber must submit a personal 
climbing history, preferably endorsed 
by a mountaineering club. 

6. All firearms are prohibited. 
These new rules effect parties going 

to the best of Argentina's climbing areas, 
inciuding Aconcogua, the Fitzroy group, 
and most of Argentine Patagonia. Addi
tional information may be obtained by 
writing Servicio National, Parques Natio
nales, Sante Fe 690, Buenos Aires, Ar
gentina. 

-Ian Wade 
Boulder, Colorado 

WORLD'S HIGHEST SUMMITS 
The latest revised I ist of the highest 

mountains has been published recently 
from information supplied by G. 0. 
Dyhrenfurth and Anders Bolinder in the 
course of their continuous research in this 
subject. The information supersedes ta
bles published in the now discontinued 
Mountain World bi-annual, previously the 
main source of reference. 

The highest mountains so defined 
are all in the Central Asian ranges (Hima
laya, Karakoram, Hindu Kush, Pamirs, 
etc.) , and the highest summit outside this 
continent is Aconcagua in South Ameri
ca; about 6960 m. 

There are 112 known peaks above 
7300 m. (23,950 ft.). In the table oppo
site we give details of the first 49, down 
to 25,000 ft. (7619 m.). Secondary sum
mits or the lower point of double sum
mits, etc., whether climbed or not, are 
omitted. 

-Mountain Life 

NAME HEIGHT AREA FIRST ASCENT . 
Meters Feet Year Expedition . 1 Mt. Everest 8848 29,028 A 1953 British . 2 K2 (Chogori) 8760 28,741 D 1954 Italian . 3 Kangchenjunga 8598 28,208 A 1955 British 

4 Lhotse 8511 27,923 A 1956 Swiss . 5 Makalu 8481 27,825 A 1955 French 
6 Dhaulagiri I 8167 26,795 A 1960 Swiss 
7 Manaslu 8156 26,760 A 1956 Japanese . 8 Cho Oyu 8153 26,750 A 1954 Austrian 

~ 9 Nanga Parbat 8125 26,660 C 1953 Austro-German 
10 Annapurna I 8091 26,545 A 1950 French 
11 Gasherbrum I (Hidden Peak) 8068 26,470 D 1958 American 
12 Broad Peak (Falchan Ri) 8047 26,400 D 1957 Austrian 
13 Gasherbru m II 8035 26,360 D 1956 Austrian 
14 Gosainthan (Shisha Pangma) 8013 26,291 F 1964 Chinese 
15 Gasherbru m 111 7952 26,090 D unclimbed 
16 Annapurna II 7937 26,041 A 1960 I ndo-British 
17 Gasherbrum IV 7925 26,000 D 1958 Italian 
18 Gyachung Kang 7922 25,990 A 1964 Japanese 
19 Himalchuli 7893 25,895 A 1960 Japanese 
20 Disteghil Sar 7885 25,868 D 1960 Austrian 
21 Nuptse 7879 25,850 A 1961 British 
22 Khiangyang Kish 7852 25,760 D 1971 Polish 
23 Peak 29 7835 25,705 A 1970 Japanese 
24 Masherbru m 7821 25,660 D 1960 American 
25 Nanda Devi 7816 25,645 B 1936 British 
26 Choma Lonzo 7790 25,558 A 1954 French 
27 Rakaposhi 7788 25,550 D 1958 British 
28 Batura Mustagh I 7785 25,540 D 1959* Anglo-German 

~ 29 Kanjut Sar 7760 25,460 D 1959 Italian 
: 30 Kamet 7756 25,447 B 1931 British 

~ • 31 Namche Barwa 7755 25,445 F unclimbed 
: 32 Dhaulagiri 11 7751 25,429 A 1971 Austrian 
: 33 Saltoro Kangri 7742 25,400 D 1962 Japanese 
: 34 Gurla Mandhata 7728 25,355 F unclimbed 
: 35 Ulugh Mustagh 7724 25,340 H unclimbed 
• 36 Trivor 7720 25,329 D 1960 British 
: 37 Bokalik Tagh 7720 25,328 H unclimbed 
: 38 Kungur Tagh 7719 25,325 G unclimbed 
: 39 Dhaulagiri 111 7715 25,312 A unclimbed 
: 40 Jannu 7710 25,294 A 1962 French 
• 41 Tirich Mir 7708 25,290 E 1950 Norwegian 
~ 42 Saser Kangri I 7672 25,170 D unclimbed 

43 Phola Gangchen 7661 25,135 F unclimbed 
44 Dhaulagiri IV 7661 25,135 A 1969* Austrian 
45 Shahkangsham c. 7660 25,132 F unclimbed 
46 Chogolisa SW 7654 25,110 D unclimbed 
47 'Fang' (Annapurna) 7647 25,089 A unclimbed 
48 Kangchungts (Makalu II) 7940 25,066 A 1954 French 
49 Shispare (Pasu Peak) 7619 25,000 D unclimbed 
Key to locations: 

• A:... Nepal Himalaya/Sikkim E - Hindu Kush 
! B - Kumaun Himalaya F -Tibet 
: C - Kashmir G - Pamirs 
• D - Karakoram 
~ H - Kun-Lun 

: * Summit parties lost on descent or failed to return, and therefore complete success uncertain. 
~••••~•••••••••••••••••••••••••••••••••••••••••~•• ■■ a ■■ ••~•••~••••••• ■■ f 

41 



''wilderness'' 
LOOK AGAIN • 

THAT'S A BLACK fOREST 
oowr: JACKET. 
QUALITY CRAFTSMANSH IP 
AT ITS BEST . 
WE SELL QUALITY -
AND WE CAN PROVE IT! 
YOUR SATISFACTION 

GUARANTEED ! 
SEND FOR rREE CATAWG 

WRITE TO : 

BLACK FOREST enterprises 
BOX 1007 . NEVADA CITY.CA. 95959 

(415) 845-8600 -&'--mountain traders 
ilS--~ 

~ R. D.~P- A.'s,~ 
Robbins' boots, Vibram, 
Galibier, or Marva soles 

resoled and repaired. Write 
or call for details . 

'i•+c: 
I 71 I Grove Street Berkeley , CA 94 709 
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ELLENSBURG 
MOUNTAIN GUIDES 

Fred B. Dunham 
Gene Prater 

Fred C. Stanley 

BASIC ROCK CLIMBING SCHOOL 

Eight Weekend Days Beginning April 7th. 

Small Classes-Low Client to Guide Ratio. 

Write or Call for Details. 

Rock climbing, snow climbing, ice climb
ing, snowshoeing, or hiking, major peaks 
or· boulders, beginner· or experienced, 
instruction or guiding, individuals or 
groups. We can tailor our services to fit 
your mountain needs. Write for details 
concerning your particular interests. 

Our 50 years of combined mountain
eering experience plus that of our asso
ciate guides back up the services we can 
offer you. 

Ellensburg Mountain Guides 
P.O. Box 571 

Ellensburg, Washington 98926 
Phone: (509) 925-3385 

Special Pre-Publication 
Price* FOR NEW MAGAZINE 

BACKPACKER 
The only magazine fo r backpackers by 
backpackers will publish firs t issue 1n 
March 

- 28W 44St . New York 10036 

Mr 
Ms 

Street 

Ci ty 

State Z,p 
□ Special subscription price $6 QC/ year" 
□ Regular subscr1pt1on price $7 SO/ yea r 
□ Send me free brochure 

Club 
"Discount only 1f accompanied by payment 

SWAMI BELT 

Our Swami belts are designed for maximun, 
strength and comfort. Sturdily constructed 
of 2" flat webbing and 1" tubular, the 4" 
wide belt gives even load distribution. The 
Swami has adjustable leg loops to fit snugly 
but comfortably. Secured by three separate 
"water" knots, the Swami is tested to 3500 
lbs. One size fits all. 

-------------Enclosed is my check for$ ______ _ 

Please RUSH this order through. 
Name ______________ _ 

Address _______ _ _ ____ _ 

C ity ______ State __ Zip ---

OUT DOOR EQUIPMENT LIQUIDATORS 
1608 North 44th, 

Seattle, Washington, 98103 



WORST ACCIDENT YEAR IN THE HISTORY OF MOUNTAINEERING IN WASHINGTON 
A rash of accidents in Washington 

State made 1972 the worst in the history 
of Northwest Mountaineering. Ten climb
ers were killed and dozens were seriously 
injured. When faced with such a plague 
of accidents it's reasonable to look for 
the causes. First, let's look at the most 
serious accidents and then attempt to sort 
out common causes, if any . 

Guye Peak, March-Allen Bouillon ( 18), 
a climb leader for a college outing 
group, slipped on snow and slid o
ve r a 500 foot cliff. He was un
roped. 

Mount Garf ield, May-Barry Klettke (28) 
and Dan Raish (28) fell or were ava
lanched down the south face gully . 
Their bodies were found three days 
late r. 

Mount Shuksan-Kent Evens (17) , a stu
dent on a University of Washington 
climbing course trip was killed in a 
fall in the lower Fisher Chimneys. 

The Tooth-two more U. of W. climbing 
course students were injured when 
a single piton rappel anchor failed . 
There was no need to use pitons 
at all, since the route is studded 
with substantia l trees. 

Mount Rainier, May-Mark Taggard was 
struck by rockfall on Liberty Ridge . 
The impact was so severe that it 
shattered his leg and completely 
knocked off his climbing boot. 

Mount Rainier, June-An injury accident 
in the Fuhrer Finger. No details. 

Mount Index, June-Steven Gemmell (21) 
rappeled down a waterfall and col
lapsed at its base. Hypothermia 
and drowning were possible causes 
of death. 

McClellan's Butte, June-Lloyd C. Ander
son (54) slipped and tumbled to his 
death down the east side . He made 
no effort to self-arrest. 

The Brothers, June-Alger Petitjean (50) 
was fatally injured in a slide down 
a snow and rock slope . He also did 
not make any attempt to self-arrest. 

Mount Baker, July-An unroped, twelve 
year old boy broke his leg after fal
ling into a crevasse. 

Mount Slesse, July-A climber required 
helicopter evacuation from the N.W. 
Ridge after rockfall broke his knee. 

Whitehorse, July-Two injuries requiring 
helicopter evacuation. No details. 

Mount Stuart, July-A club climb leader 
fell and broke his leg on the stan
dard route. 

Mount Stuart, July-Ken Rothgeb (23) 
died when he fell from a difficult 
rock pitch into a glacial moat. The 
party carried ropes and pitons, but 
did not know how to use them. 

Mount Baker, August-A teenager broke 
his leg while glissading with cram
pons on. 

Mount Index, North Peak, August-Craig 
Keyes (31) began an unbelayed, so
lo climb but veered off route. He 
slipped from a hand jam, fell 30 
feet, sustained cracked vertebrae, a 
broken leg, a crushed ankle, and 
other injuries. He lay there three 
days before he heard other climb
ers nearby. He survived only be
cause of mild weather, a space 
blanket, and a brief shower which 
averted dehydration . 

Olympic, Marmot Pass, August-A young
ster lost his ice axe while practicing 
arrests, then punctured his abdo
men sliding into it. 

Mount Si , October-Martin Gallagher ( 19) 
totally inexperienced, climbed pro
gressively more difficult, moss cov
ered rock until ultimately, he fell 
to his death . 

Mount Stuart, October-Mark Weigelt was 
struck and killed by rockfall. (See 
OFF BELAY, December 1972) 

After this multi feature horror show 
it is obvious that the most commonly 
mentioned climbing danger ogres did not 
cause any climbing deaths. To be exact: 

Equipment Failures - Equipment 
fetishists note that not a single accident 
was caused by equipment failure. No ice 
axe broke, no rope parted, no pin broke 
and no ice screw pulled loose. In short, 
there is no reason to believe that any of 
these accidents could have been prevented 
by advances in equipment design. 

Technical Difficulty - Few of the 
preceding accidents occurred on terrain 
that was technically difficult. In several 
cases the routes were mildly difficult but 
this was not the direct cause of accidents. 

Weather - Northwest climbers are 
taught to give the weather the same re
spect they would give to a balanced boul
der. However, bad weather was not a 
problem in any of the preceding acci
dents. 

On the other hand, I believe that 
we can draw a few conclusions about 
what did cause several of the accidents or 
what increased their severity in those 
cases where it might be argued that the 
accident was not preventable. 

Climbing Classes - I believe that 
the present popularity of climbing classes, 
th e literal selling of alpinism to the gener
al public, has begun to have an effect. 
The advertising of climbing as a confi
dence-builder, as a cure for obesity and 
as a way of encouraging adolescents to 
become adults is beginning to have its 
toll. Frankly, have you ever heard of 

anyone failing a climbing course or being 
turned down for admission to one? I 
suggest that the climbing environment is 
best (in the sense of "safest") suited to 
the person who already has self-confi
dence, good judgement and good physical 
conditioning. It is not the place to search 
for them. 

Hard Hats - In many of these acci
dents the use of a good qua I ity hard hat 
could have spelled the difference between 
death and injury or between major injury 
and mild incident. If one thinks of one's 
cranium as a meringue shell, and then 
protects it accordingly, he will be on the 
right track. 

Judgement Failures - In most of 
these accidents the victim(s) placed them
selves in situations in which virtually all 
control over their fate was taken out of 
their hands. In several instances they had 
to either make the move, or die. In 1972 
the second option was rather popular. 
The lesson seems rather obvious. It may 
injure old number one's ego to be res
cued, but this injury isn't even in the 
same league with the bother of a splatter
ing fall to a granite slab. · Please believe 
that Mountain Rescuers much prefer walk
ing a victim out to shovelling his scattered 
remains into a body bag. -Al Errington 

Issaquah, Washington 

MOUNTAIN GOAT TRANSPLANT 

Game biologists were encouraged 
recently that the Mountain Goats trans
planted to the Columbia Gorge in 1969-
70 - 71 may be surviving and adapting to 
this new habitat. An actual verified sight
ing of a mountain goat was made this fall 
in the vicinity of Mount Talapus by 
Douglas Rodgers, an aerial fire detection 
observer. To provide absolute proof of 
his identification he took a photo of the 
animal with a telephoto lens. This is the ' 
first sighting made since the summer of 
1969 when the original plant of four ani
mals was made at Tanner Butte. The first 
four animals consisted of a young billy 
and three adult females. The second 
plant made in 1970 consisted of two a
dult females. The last stocking occurred 
in the spring of 1971 and consisted of an 
adult billy and an adult nanny. 

This recent sighting is approximate
ly three miles west of Tanner Butte. 

The major concern now is whether 
other animals are still surviving and if 
they do, whether the capabilities to re
produce exist. A sighting of a family 
group with young would answer this im
portant question. 

-Mount Hood National Forest 
Oregon 
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Xanthoria, a brilliant orange lichen, 
prospers around the uriniation post 
of a mountain pika. 
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"Hay" piles of a mountain 
pika, drying in the sun. 

PATRICIA ARMSTRONG 

BY PATRICIA K. ARMSTRONG 

The pika, Ochotona princeps, is a 
very interesting little mammal of the al
pine tundra. More closely related to rab
bits than rodents, this 7½ to 8 inch long 
fellow with short, round ears and no tail 
is also called cony, rock rabbit, or eeeeep. 
They are usually gray or brownish in col
or and look something like a guinea pig. 
They inhabit the high alpine regions of 
the northern hemisphere with two species 
in North America and 12 in Asia . They 
have been seen as high as 17 .500 feet on 
Mount Everest. 

The pika is well adapted to his 
mountain env ironment - especially his 
feet. They have sharp claws which may 
be retractable and can be used for climb
ing trees. They also have furry, center 
pads for traction in snow and ice, and 
bare toe pads for friction on rocks. 

Any talus area with rocks big e
nough to trap open spaces below will 
house a pika or two. A sure sign, if you 
don't hear his territorial "eeeenk" as you 
approach, is his urination post or hay 
pile . The pika is a very tidy animal and 
always goes to the same rock to urinate 
and defecate. The white lime deposite 
from the evaporated urine and the ring 
of brilliant orange Xanthoria lichens a
round it, make a urination post easy to 
spot. Nearby, tucked under some rocks, 
should be one or more piles of cut grass, 
sedges, young spruce tips, and flowers 
which make up the pika's diet. 



Being solitary and territorial allows 
the strongest animal to control the best 
site and less dominate, weaker animals 
are forced to live in marginal area where 
they often die. The pika has five differ
ent cal Is, but the most commonly heard 
is the "eeenk" which is given while 
perched upon a prominent rock and 
means, "this is my ferritory and I am still 
here guarding it." 

The best sites are close to a mea
dow because crossing another pika's terri
tory results in chases and fights . Though 
rarely fatal they are always time consum
ing. Unclaimed territory is quickly dis
covered by pikas with no or poor sites, 
and so the survival of the fittest is as
sured. My husband and I discovered one 
of the lowest pikas on the social totem 
defending the summit cairn on Otis Peak 
in Rocky Mountain Nationa l Park one 
summer. There wasn't a blade of green 
within 100 feet of his home. He eagerly 
took our gorp but didn't like it . I don't 
see how he could have su rvived t he win
ter. 

The female joins the male in winter 
under the rocks during the mating season 
and young pikas are cared for by the 
adults until spring when the male drives 
everybody out of his territory . There are 
usually two or three young in a litter and 
there may be several litters a year. No 
one has ever observed this process si nee it 
takes place down beneath the boulders 
where only a pika can go. 

The young are very foolish. They 
must learn to store up their own hay, and 
they frequently take naps right out in the 
sun where hawks, coyotes and foxes are 
quick to snap them up. Smart adults 
spend their waking hours gathering hay 
for night and winter use and do all their 
napping under the cover of rocks where 
predators cannot reach them. 

A highly active creature demarids 
a lot of food, and the pika is active 30 
minutes of every 40, night and day. He 
is neither diurnal or nocturnal although 
he stays under his rocks at night . Like a 
rabbit he practices refection, meaning 

that he must eat his night droppings to 
provide essential vitamins. In one 16 
hour day a dominant male makes 122 
trips to his meadow to eat and 204 trips 
to cut and store hay. He was chased by 
other pikas twice and did the chasing 16 
times. About 400 times a day, between 
his meadow trips, he climbed upon his 
prominent rock to groom himself and tell 
the world that he was at home and guard
ing his property. Such is the interesting 
life of Ochotona princeps. 

-Patricia K. Armstrong 
Naperville, Illinois 
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It's a nature-matched backpack by the BIG A ... 
master outfitter in live-out backpacking equipment: 
PACKS-TENTS - BAGS - DOWN-FILLED CLOTHING -
ACCESSORIES. 
Everything ultralite ... rugged. 
The brand that leads, has for a quarter century .. 
in dependability, precision, comfort. 
Trust it. 

A 
GERRY/73 
division of Outdoor Sports Industries, Inc. 
Dept.OB 5450 North Valley Highway 
Denver, Colorado 80216 

Write for free 16 page color 
catalog and the name of 
your nearest dealer. 

CLIMBING ROUTES 
ON YOSEMITE'S WALLS 

By Paul Harmon. Published by Wilder
ness Press, 2440 Bancroft Way, Berkeley, 
California 94704. Format: Wall Poster, 
38 x 56 inches, 3 color. $1.95. 

One way to hide outdated graffiti, 
plaster cracks, and worn out Playboy cen
terfolds is with this huge wall poster. 
Line drawings show the north and south 
walls of the Valley, plus Tenaya Canyon 
and Little Yosemite Valley. Superim
posed on these, red lines show the histor
ically important, major climbing routes. 

WANDERING: A WALKER'S GUIDE 
TO THE MOUNTAIN TRAILS 
OF EUROPE 

By Ruth Rudner, photographs by James 
Goldsmith. Published by the Dial Press, 
750 Third Avenue, New York, NY 10017 
Format: 8 x 5¼ inches, 329 pages, 71 
photographs, 4 maps. $3.95 paperback, 
$8.95 hard bound. 

WANDERING is not a guide in the 
usual sense, since it is not a listing of 
routes and variations. It is instead, a 
primer for those contemplating a trip 
through the civilized mountains of Eu
rope . Ruth Rudner describes, in a loosely 
knit narrative, her impression and exper
iences travelling through Austria , France, 
Italy, Switzerland, Czechoslovakia, Ger
many, Greece, Norway, Sweden, and Yu
goslavia. Interwoven with the narrative 
are suggestions for future wanderers. The 
introductory chapters would be useful to 
those planning a similar trip. 

I Forrest 
¥ Mountaineering 
Pinbins • Bivouac Sacs • Single Cable Nuts 
Single Anchor Hammocks• Climbing Packs• Leg 
Loops • Piton Hammers• Etriers • Swami Belts 

Send for catalog: Forrest Mountaineering 
Box 7083 • Denver • Colo. • 80207 

? ? ? ? MOVING???? 

The Post Office will not forward 
magazines. Unfortunately, that 
includes OFF BELAY. Please let 
us know when you move. We 
hate sending magazines to limbo. 
Send us both your old and new 
addresses, including zip codes. 

OFF BELAY 
12416 - 169th Avenue S. E. 
Renton, Washington, 98055 



SURVIVING THE UNEXPECTED 
WILDERNESS EMERGENCY 
By Gene Fear, with drawings by Dick 
Pargeter. Published by the Survival Edu-
cation Association, 9035 Golden Given 
Road, Tacoma, Washington 98445. For- (f) ,eNCJ6AIIZE P-4UG.f;"R @t;1ro17, ,;Er /1£217 {Y:sliEL1F-'i' f'ICrl# i{1!1/Cl:Zf/ @EEA10ff41i- lf'ff,LCJTRF5' mat: 8¾ x 7 inches, 196 pages, 100 
drawings. $3.50 paperback, $6.25 cloth irrw.,,..,_,______ ::, bound. 

"Take care of the brain first . Then 
it will take care of you." More than any
thing else, these words tell what SUR
VIVING THE UNEXPECTED is all a
bout. 

A survival situation is merely a 
problem which must be solved. But to do 
so, you must recognize the enemies which 
threaten you, and the demands and limi
tations of your body. Thus the in itial 
chapters emphasize such things as antici
pating a problem, problem analysis, rec
ognizing physiological distress, personal 
fears, and the survival attitude. Later 
chapters deal with the specialized prob
lems and techniques of surviving in cold 
and hot environments. 

Gene Fear has drawn from over 
twenty years of outdoor and rescue ex
perience. He is a past chairman (six 
years) of the national safety education /11"1 A ;1/Jf,11_/;_1/ 
committee of the Mountain Rescue Assa- /-fl/ / i/t;/YJI. 
ciation. 

flo 1110 r t1//J Ir LATER !vlffYB£100LAlE 

SHAWANGUNK ROCK CLIMBS 
By Richard C. Williams. Published by 
the American Alpine Club, 113 East 90th 
Street, New York, NY 10028. Format: 
4¾ x 7¼ inches, flexible leatherette 
cover, 135 pages, 61 photographs, 393 
routes, map. $7.00. 

The long-awaited and long-delayed 
guidebook to the East's finest rock climb
ing gymnasium has finally appeared. 

Listed are 393 climbs plus some 
variations, together with route descrip
tions, ratings according to both the deci
mal system (5.0 to 5.11) and the UIAA 
Roman numerals, locations of starts, first 
ascent parties, and occasional author's 
comments on the climbs (usually one-lin
ers). 

The initial reaction of Gunks climb
ers has been favorable . Williams is the 
manager of the local climbing equipment 
store and was himself on more first as
cents at the Gunks than anyone else ex
cept Jim McCarthy. He obviously knows 
the area well and has done a thorough job 
in putting the guidebook together. 

Inevitably some ratings will be quib-

bled over . (Ken's Crack 5.6?!?) Tht 
omission of a few popular variations has 
not gone unnoticed. 

As compared with the old 1964 
Guide, however, the picture layout is far 
more helpful; some notorious misratings 
have been corrected; and the route des
criptions are generally a little less de
tailed, thereby providing a little less 
spoonfeeding to the leader. 

The inclusion of the dates of first 
ascents sheds some revealing light on the 
historical development of standards in 
eastern climbing. For example, the era of 
5.10 clearly began in 1967-1968 and was 
spearheaded by John Stannard (Swing
time, Foops Free) and Rich Goldstone 
(Coexistence, Try Again); however, Mc
Carthy had anticipated this standard with 
three earlier 5.10's (Retribution in 1961, 
Matinee in 1963, and Transcontinental 
Freeway in 1965). 

The 5.9 level was reached in 1960 
and 1961, with McCarthy providing the 
main impetus (Roseland, Apoplexy, and 
the classic M. F.). 

The true stature of some of the ear-

Drawings by Dick Pargeter, 
from SURVIVING THE UNEXPECTED 

ly pioneers comes to I ight when it is no
ticed that the 5.8 era basically began in 
1958-1959 (McCarthy's Double Crack, 
Dave Craft's Inverted Layback, Art Gran's 
Outer Space and Boldville), with Yellow 
Belly having been put up in 1957 to 
break through to this standard ... except 
for one route put up eleven years earlier 
by Fritz Wiessner (Minniebelle). 

Again, 5. l's were basically not done 
until the 1950's, but Wiessner did Over
hanging Layback in 1946, with the same 
follower as on Minniebelle, Bill Shockley. 
Furthermore, that other giant of the early 
years at the Gunks, Hans Kraus, did a 5. 7 
in 1941 (Emory Crack). 

Some still argue that Kraus' and 
Wiessner's putting in of High Exposure 
(5.6, but unnervingly exposed) in 1941 
still ranks as the finest single achievement 
in the Gunks climbing, especially when 
the quality of the equipment is consid
ered. Williams' new Guide refers to High 
Exposure as "perhaps the Shawangunk 
climb to do." 

-Guy Waterman 
New York, NY 
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friends in high places 

PEUTEREY 
Technical Direction-Georges Payot 

Similar to the SUPER GUIDE RD, 

but designed for extensive hiking 

as well as climbing. 

MAKALU 
Technical Direction-Rene Desmaison 

The finest double boot. Light, 

sturdy, warm. For alpine rock 

and ice climbing, and winter or 

high-altitude mountaineering. 

RICHARD PONTVERT S.A. 
38 IZEAUX 
FRANCE 
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Technical Direction -Rene Desmaison 

A renowned boot. Narrow welt 

and stiff sole for extremes 

of rock and ice climbing. 

SUPER GUIDE RD 
U.S. Distributor 

MOUNTAIN PARAPHERNALIA 
1508 - 10th STREET 

MODESTO, CALI FORNI A, 95354 



LETTERS 
Editor, OFF BELAY 

I have long been interested in sewn 
slings. I found several deficiencies in Cal 
Magnussen's article in the October issue 
of OFF BELAY. 

The strength of the thread is a fac
tor of prime importance in the strength 
of any sewn joint. Most people are not 
familiar with thread sizes. The article 
should have given at least the strengths of 
the thread types used in the tests. A 
short table of additional thread size and 
seam strength information would be wel
come. The article suggests contacting 
thread manufacturers to get this informa
tion, which must be a small part of their 
catalog. Most climbers will not bother 
and will remain ignorant. Those who do 
write may not get a reply because they 
did not have a suitable business letter
head. Incidentally, the yellow pages were 
of no help to me. There are no thread 
suppliers in the Washington, D. C. area, 
which has twice the population of the 
Seattle area. 

Is there any reason for the selection 
of polyester thread? Nylon thread is 
slightly stronger. Having the physical and 
chemical properties match should result 
in longer sling life. For instance, nylon is 
easily attacked by acids and polyester is 
attacked by bases. 

The first series of tests seems to 
prove very little about optimum stitching 
pattern. From the evidence presented 
(the little drawings of patterns), it looks 
like the strongest pattern was simply the 
one with the most stitches. The results of 
the first series are meaningless unless pre
sented in terms of strength per stitch. 

The way the data in the second and 
third series of tests was presented, as 
number of passes and length of joint, 
makes extension to other situations, par
ticularly to a different size, difficult. The 
recommendations for number of passes 
and number of stitches seem rather high, 
but this is hard to tell without knowing 
more about the size of thread used. The 
fact that the webbing, rather than the 
thread, broke at the splice on some of the 
specimens with the most passes makes me 
suspect that the webbing was damaged 
from having too much thread forced thru 
it. 

I sometimes sew over the ends of 
the webbing to keep them from unravel
ling. It seems a good alternative to fusing 
the ends. 

-Robert Thrun 
Adelphi, Maryland 

Author's Reply: 

In answer to Mr. Thrun's letter, 
I agree that more information on the 
thread used would be desirable. The 
strength ranges of the threads used for 
the tests, as listed in the American Thread 
Company Handbook, are enclosed. 

I did not suggest contacting the 
thread manufacturers as that is likely to 
be futile by the average person, but I 
mentioned that information is available in 
literature published by the manufactur
ers. This is available through thread 
retail suppliers. 

The main reason polyester thread 
was used rather than nylon is that nylon 
thread is more elastic and does not work 
as well in many sewing machines. Polyes
ter thread is not affected by alkalis when 
cold, so unless you plan to boil your 
slings in alkali solution, the splice will not 
be affected. Polyester thread is also more 
resistant to sunlight. 

In the first series of tests, the 
splices no. 13 and no. 14 had about the 
same total seam length as no. 5 and no. 6. 

Longitudinal stitching has two dis
tinct advantages over cross-stitching. The 
splice is easier to align and sew when the 
stitching is longitudinal, less turning or 
reversing is required. With longitudinal 
stitching, the threads will pull down into 

the webbing threads where they will be 
protected from abrasion or cuts. 

One factor that was omitted from 
the third series of tests is the stitches per 
inch. Tests 30 through 38 had 8 stitches 
per inch, 39 and 40 had 12 stitches per 
inch, and 41 and 42 had 16 stitches per 
inch. 

The failure of some of the loops by 
webbing breaking at the splice does not 
necessarily indicate that the webbing 
was damaged by too much thread being 
forced through it. The load at which the 
loops failed is equal to, or greater than, 
some loops that failed at the pulling 
bolts. 

As a comparison, sling loops made 
from 9/16" tubular webbing tied with a 
water knot broke at an average of 2,000 
pounds, while the loops with sewed 
splices broke at about 3,200 pounds 
average in the tests where the webbing 
failed rather than the ·splice. 

Sewing over the ends of the web
bing to prevent ravelling would be satis
factory providing all passes run over the 
end, and the threads pull down into the 
webbing so they are not exposed to 
abrasion. 

-Cal Magnusson 
Seattle, Washington 

~••••••••••••~•••••••••••••••••••••- ■■■■■■■■■■■■■■■■■■ L■■■■ -,a ■■■■■ J ■ • ■■■■■■ ~ 

: : Thread Single End • Seam Strength Needle Size : 
• Strength Pounds Per Inch Required • 

THREAD Ounces (SINGER) 

StarDeeDB-46-2 88-127 70-95 14,16,or18 ~ 
• STRENGTHS • Star Ultra Dee_ 16 192-271 136-189 20, 22, or 23 ~ 
: : StarUltraDee24 128-191 96135 16 , 18 . or20 ! . . . . 
: : • regular lockst1tch 11 stitches per inch 
.. ■ ■• ■• ■ ••• ■ • ■ •••• •----..:..a ■ ii. ■ • ■■ .__._._ • .__.. •••• , •••••• ■ • ■■ •• -. •• .----.. ■■ •• ■■■■ ••• .--.----. .... -r. ■ 
Editor, OFF BELAY 

The Green Revolution has come a 
long way in helping to save parts of Good 
Planet Earth, but unfortunately many in
tegral areas are stil I in tremendous danger 
of being developed into destruction. 

Our group was formed in order to 
coordinate the efforts of all environmen
tal groups and interested individuals who 
wish to help us save a valuable wild area 

in California-Mineral King. Our proposal 
is to dedicate a part of Earth Week/Day 
1973 as a time to speak out for the pre
servation of all forest and mountain areas 
subject to the economic exploitation pol
icies of the U.S. Forest Service and pri
vate enterprise. We will stress the follow
ing points, encouraging: 

Continued on page 53 

GO WHERE THE QUIET IS 
Cross Country Skiing 

A New Adventure With 

k No-Wax Skis 

Buz.fiorini's 
UNIVERSITY VILLAGE LA 3-9800 BELLEVUE GL 4-7333 
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LETTERS 
Continued 

1. Every individual to sign a clCb peti
tion and/or postcards which should be 
sent to the appropriate congressional 
representatives urging, (a) the protec
tion of Mineral King as a wild place 
forever, and (b) incorporation of Min
eral King into Sequoia National Park . 

2. A nationwide boycott of all Disney 
films, products, and places until their 
plan to develop, and subsequently de
stroy Mineral King, is dropped. 

3. Gatherings of people at Mineral King 
and in Washington, D.C . for Earth 
Week "festivities" including speeches 
by environmental leaders and congress
people. 

4. Innovation by clubs and individuals 
which will help make this project a 
success. 

We can do it if everyone takes an 
active interest in, above all else, spreading 
the word to as many people as possible. 
The Sierra Club has carried the Mineral 
King banner through the courts, help us 
carry it across the nation . 

Jerrold M. Klatt 
SAVE MINERAL KING 

701 E. Second Avenue 
Escondido, California 

(714)-746-2176 

Mark Bruns 
SAVE MINERAL KING 

1123 Spring Grove Avenue 
Lancaster, Pennsylvania 

Editor, OFF BELAY 

The "wind" and "cold" tests on the 
Bluett stove should have been conducted 
with the wind deflector, which is availa
ble as optional equipment. Other stoves 
tested all had wind screens supplied as 
standard equipment. In all honesty , it 
appears Bluett is being unfairly com
pared. 

Editor, OFF BELAY 

Ken Carpenter 
Everett, Washington 

I want to compliment you on the 
fine article in your December issue "Light 
Weight Stoves" by John Spezia. I have 
used the Svea 123, Primus SR, and Pri
mus 2255 in the field under all kinds of 
conditions, and can back up your findings 
on all three; especially the low tempera
ture and wind problems with the Primus 
2255. I learned several things from the 
article; such as, the difference between 
white gasoline and canned stove and lan
tern gas, the sucking in of air into LP gas 
tank at low temperatures, and the carbon 

from alcohol in the 77 A stove. I congrat
ulate you on your research and straight 
forward writing of the results. 

So much for the "good news" now 
for the "bad news." •· How could you pub
lish a picture like ,the one on the title 
page. That stove sitting down in the grass 
and up aga inst a dead tree! Don't you 
realize, that a stove is just as potential an 
open fire as tinder, kindling, and flame. 
To me you completely degraded the 
whole article by publisning so thoughtless 
a picture . A novice seeing the picture 
would get the idea that a stove is com
pletely fire safe. They have no idea of 
the stream of burning gasoline that comes 
out when the valve is opened too much 
and the generator hasn't heated enough 
to vaporize that much gasoline, or the 
stream of fire from a relief valve, be it 
faulty or the stove over-heated. You 
mention a follow-up article on maintain
ence and repair , I think you should do an 
article on use and safety. 

While typing this, we had a stove 
come very blackened with a burnt out 
relief valve. He had been with a group 
and to heat a 5 gallon billie can they had 
put three stoves under the can and closed 
off around the stoves with rocks and dirt 
in order to get faster heating . Needless to 
say the stoves over-heated and blew gaso-
1 ine all over the place. People don't real
ize the potential danger. He said the 
stove is always all black because he starts 
it by drenching the stove and the ground 
in a circle around it with gasoline then 
lighting the whole mess. Claims that's 
the only way to get one started. How 
about an article on use and safety. 

Edward H. Goddard 
Antelope Camping Equipment Mfg. Co. 

Cupertino, California 

Editor's Note: 

Please share your stove experiences 
with us and our readers. We need to 
know 1) common problems, 2) parts 
which occasionally need to be cleaned or 
replaced, 3) modifications and improvised 
repairs, 4) accidents experienced, 5) safe
ty tips, 6) stoves inadvertantly omitted. 
What you send in will be used to prepare 
Part II of our stoves article. 

-R.S. 

Editor, OFF BELAY 

Although Dr. O'Shea's Rx for 
Mountaineertng contains a good deal of 
excellent and reliable advice, this is mar
red by several inaccurate or misleading 
statements which need correction. For 
example: 

Accident statistics compiled by the 
American Alpine Club during the past 20 
years have not indicated whether or not 
lack of physical fitness per se has contri 
buted to climbing accidents, as Dr. O'
Shea states. 

"At 15,000 feet the hypoxia symp
toms become severe and at 20,000 feet 
consciousness is usually lost." A more 
accurate statement would be: "Above 
12,000 feet the unacclimatized individual 
may feel increasing symptoms, but the 
thoroughly acclimatized climber will re
main well to 20,000 feet or even higher, 
though above this level nearly everyone is 
affected." 

O'Shea confuses hyperventilation 
with the normal shortness of breath 
(dyspnea) due to altitude. The former is 
seen at sea level or any altitude in appre
hensive persons, and may-as he indi
cates-lead to faintness, dizziness and 

Continued on page 55 

BEN FRANKLIN ... 
. . . . invented the glass harmonica, discovered electricity and 
founded the Saturday Evening Post, but we have heard from rel i
able sorcerers that he still wishes he had designed the CAMP7 
bag line. Why you ask? ... Because, they have superior construc
tion , unique designs and flawless workmanship - qualities that 
make the CAMP? line the finest bags made today . 

Even though Ben is disappointed, we still have something in 
common. He invented the stove, we invented the CAMP7 both 
keep you warm. 

Look into a CAMP7 
You'll Discover The Best 

For Brochure & Dealer List , write to: CAMP 7 , 3235 Prairie Ave., Boulder, 

Colorado 80301 303 / 444-2772 
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1 "Feeling for holds in stone cold 
darkness. Making moves because 
it feels right, seeing nothing. 
Slipping on ice. Taking tension . 

Taking anything I can get. Climbing 
the rope. Resting once on a snow-cov
ered block too exhausted to move. Or 
care. But eventually moving on, mak
ing the move and the next one too. I 
guess that's the thing about climbing: 
no matter how tired you are, how diffi
cult or cold or hot or dry or wet, and no 
matter where your head is or what you 
do or don 't understand or what you are 
feeling, you must always make the next 
move. And watch out for the hesitation 
blues. Climbing's lesson for the man: 
ya' gotta make the next move, Brothers, 
for the way is hard , the path complex, 
and there are no short cuts. One move 
at a time. And these are desperate times. 
Cold, winter times. Up on Eeyore's 
ecstacy 1 A wierd one, that Eeyore." 

-From "The Hesitation Blues," by 
Dick Dorworth, in the October Moun
tain Gazette. 

Mountain 
Gazette 

2 Mountain Gazette. We used to 
be Skiers ' Gazette. We thought 
of ourselves as unique among ski 
publications, if only because we 

tried to deal with the sport without 
slick, without shuck, without romanti
cizing. 

We wanted to say more, do more. 
(Skiing can get pretty boring.) This year 
we changed our name ... and our 
ambitions. We decided to talk about the 
whole mountain ... the whole thing. 

Climbing is a part of the mountain. 
And it's a part of Mountain Gazette. 
So is strip-mining, clear-cutting, blue 
grass music, touring, skiing, trout 
fishing in america, outward bounding, 
inward looking, and just living. 

As a magazine (a magazine on news
print, you should know) we have a lot 
of ambitions. Even if we manage to pull 
only a few of them off, you can count 
on some pretty entertaining reading 
once a month. 

Overcome your own hesitation and 
subscribe. Or at least send us 50 cents 
and we'll send you a sample copy. 

OB 

Name _ _____________________ _ _ 

Address _____________________ _ _ 

City _________ State _______ Zip ____ _ 

□ $5 For One Year □ $8 For Two Years □ $10 For 3 Years 

□ Check or Money Order Enclosed □ Bill Me 

1801 YORK STREET, DENVER, COLORADO 80206 



LETTERS 
Continued 

muscular cramps. The latter is a normal 
adaptation to oxygen lack. 

Although debate continues about 
the length of time necessary to achieve 
acclimatization, the generalization "90% 
of possible acclimatization occurs in ten 
days" is inaccurate and too sweeping. 
The extent of acclimatization varies im
portantly with the altitude, but there are 
individual and daily differences as well. 

O'Shea makes a number of simplis-

No. 1 February : 

No. 2 April : 

No. 3 June: 

No. 4 August: 

No. 5 October : 

No. 6 December : 

Want to Complete Your Set? 
Jumars, Improvised First Aid, Devils Tower, Mount Rainier, Ski 
Mountaineering Equipment. 

Rocky Mountain National .Park, Strength of Ice Axe Shafts, Bulbs & 
Batteries, Avalanches. 

Mount Adams-History & Route Guide, Clouds, Insect Repellents, 
Bollards, Pickets & Deadmen 

Special Olympic National Park Issue, Medication by Injection, 
"Auto Belay" Practice. 
Oregon's Mount Washington, Colorado's Lizard Head, Cardio
vascular Conditioning, Stitched Slings, Population Dynamics 

Idaho's Chimney Rock, Alpenstocks & Axes, Conditioning 
for Strength, Light Weight Stoves, Timber Harvesting 

Send $1.00 plus 24c postage per issue. Or we'll postdate your new subscription to include 
tic statements: "Younger persons adapt the back issues you want. (The June issue is limited to subscribers only.) Allow three weeks 
more readily to altitude." In actuality, for mailing. 

most experienced high altitude climbers ,rlf1,1 OFF BEL AV 
agree that persons under 20 or over 45 ~A✓,, , ~ M■ 
adapt poorly, while those in the mid-20's ~ 1ft ~~✓ 12416-169th AVENUE S.E .. RENTON. WA 98055 and early 30's adapt best. Most persons._ ________________________________ ,.. 

agree that deterioration begins at 20-
22,000 feet rather than higher . The 
statement "blood volume increases as 
much as 25% is inaccurate, and it has 
been shown that a decrease in circulating 
blood volume is a contributo ry factor to 
cell mass which begins shortly after ex
posure to oxygen lack does increase the 
viscosity of blood somewhat, but not its 
volume. B. 

O'Shea is correct in stating that 
respiratory and circulatory systems must 
work together in harmony, but this is 
true of any activity compatible with life. 

Throughout the article runs the im
plication that adaptation to altitude is 
dependent upon physical fitness. Numer
ous investigators have shown that th is is 
not true. The most that one can say is 
that the fit person will be able to accom
plish more work at altitude-as he can at 
sea level-than the unfit person; both are 
equally susceptible to hypoxia. 

Charles S. Houston, M.D. 

Author's Reply: 

University of Vermont 
Burlington, Vermont 

In response to Dr . Houston's criti
cisms of the article, Rx For Mountain
eering, part 1, the problem seems to be a 
matter of semantics. While scholarly re
ferences were cited throughout the arti
cle, these were evidently superceded by 
the doctor's personal emperical observa
tions and research in altitude physiology 
which I hold in the highest regard. To C 
clarify the misinterpretations arising from 
the article, the following comments are 
offered: 
A. While the American Alpine Club re

ports of the past twenty years do 
not specifically document fatigue as 
an accident factor it is obvious that 

it is frequently a contributing fac
tor, if the individual reports are 
read . Again, as was indicated in the 
article, a physically unfit climber 
in a state of physical fatigue is cer
tainly most unlikely to make a 
sound decision in an emergency si
tuation. 
The article was directed towards 
the occasional and neophyte climb
ers in which case hypoxia symp
toms can be and are very often 
severe as low as 10,000 feet. Bio
chemical individuality is the most 
important factor in determining the 
degree to which a new climber will 
suffer from hypoxia. There are ne
ophytes who make rapid physiolo
gical adjustment to altitude while, 
on the other hand, there are veteran 
climbers who have never adjusted. 
I know a climber who has been to 
the summit of McKinley on two 
occasions and still is effected by 
hypoxia on Rainier. Too, while it 
is true that being physically fit does 
not exempt one from altitude sick
ness, once acclimization has occur
red the fit climber will outperform 
his unfit counterpart at any given 
workrate. Ask any climber who has 
climbed a major peak several times 
whether or not he felt in better 
control in "stress" situations when 
he was "in shape"-being in shape 
meaning a high level of aerobic and 
anaerobic fitness. 
In reference to the confusion be
tween hyperventilation and dysp
nea. In a sense Dr. Houston is cor
rect, however, I am not incorrect 
either. Hypoxia does produce hy
perventilation which should not be 
confused with dyspnea which as 
the doctor indicated is the normal 

shortness of breath due to altitude. 
D. To clarify the simplistic statement : 

"Younger persons" adapt more 
readily to altitude. Reference was 
not being made to those of pre
puberty or adolescent ages but to 
those in the age group 20-35 which 
must still be considered young ra
ther than old . Also, his 20,000 · 
22,000 feet is incompassed by my 
18,000 - 24,000 feet. 

E. The question of blood volume in
creasing as much as 25 percent is 
accurate if Bell, Davidson and Scar
borough's Textbook of Physiology 
and Biochemistry can be considered 
a reliable reference . To quote page 
662: Effects of Lack of Oxygen, 
"Continued residence at a high al
titude produces acclimatization and 
when this is complete the blood 
volume may have increased as much 
as 25 percent, mainly because of 
the increase of the red cells." Two 
other references supporting this 
quote are: Lenfant, C. and Sullivan 
K. "Adaptation To High Altitude. 
The New England Journal or Medi
cine, Vol. 284, No. 23, 1298-1309. 
1971, and Murray, J. F. and John
son, G. P.: The Circulatory Effects 
of Hematocrit Variations In Nor
movolemic and Hypervolemic Dogs. 
Journal of Clinical Investigation 42: 
1150-1159. 1963. 
In treating the complex subject of 

altitude physiology and its relationship to 
physical fitness, the primary purpose was 
to present it in an uncomplicated manner 
and simultaneously avoid dangerous over
simplifications. In this respect Dr. Hous
ton's comments were appreciated. 

-John P. O'Shea 
Oregon State University 

Corvallis, Oregon 
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WORD PLAY 
OR._ A MOR.E. GR.APH IC WAY TO 
LOOK AT YOUR. CLIMBING 
VOCABULARY -

by Go..ry Kirk c+ Fa.mi ly 

--- ICE ITON 

O:::ESTSTOP 

Experience it yourself by becoming self-
sufficient in the mountains. Our two week 
program gives the fundamental mountaineering 
skills needed to safely climb rock, snow, and ice. 

· t 

✓ ,,. ,,.,, /~.,/~ 
, ,,-;::,, ,::.;:~ - / 

The first week,,pr"be base'?:(avou~ ntaln 
_,, cabin. Jit'lh 4(/a y w~e'I hduct JJraetice se;f.siorfs 

/ .rmd V'l nearb~ • is, re'tMni'lflllllO the cabin 
,, ~ -0r,,d1n_,ner an'le?ti',, ~PJli/Jr/"' 

,., ; The secontf:wreic, ~~e tyhe wildnerness 
,:, ./ ~ .,,,""'.' "'..r::,:.'P livp."' u ff' o f._ 'fenp. .~I sample the . best 

,.,,.- ·,;::;,, c·,imb def: havt!""t<Y offer, including a 
..r major z~d4ffo(cano7 July & August sessions. 
~.L' /L /""' / , ,' ' ,/ • ~ ~_, cJ; wef'!Ki, ~of Jnte~, ;,},)f!rSonaftzecJ tf~in 

(': / , .✓ / ,L)n'ot11'er we¥Zk of,IJ) :!,frS, c'i'fck, sno"!', soltt . 
/ 1,- ' ~~~ / , ~ ,/ . ,,, ,.,,./ 

; 7~, / , A "' ✓ ,,. / , / ,- /' ., / , ~ --/40 ./ ./ 
. / ~; ~ // • ... Afll,; ~ _.,,,.:' .,,:,,,;,r,., , / /, -:;, . 

The ptogram pS'i:kage include? ," / ,., -~ . ✓ • • 

lodging, 7Jll,meals, tents, ropes, ·,' / /' . ..,..,,,, ,, , ,,,,-
group"""qwpment, and 1,500· , . · . . ··r , 
mil~of local transportatf~ ~:$ Al ,· ~ 4 • ' / 
Group size-ten students plus , .0 x 7~ · /. 
two ins::;,uctors. / Write- rit~n, Wa!!,hington 98055 

56 

CLASSIFIED 
Aspl·und's Mountaineering, Wenatchee' s on
ly mountaineering store for the climber and 
hiker. We have a complete stock of: 
Chouinard Hex entries, Stoppers, angles and 
pins, along with Kelty, Sac Millet, and oth
er popular mountaineering equipment. We 
manufacture the Yukon Snowshoe Grippers, 
$5.95 p.p. Ohme Garden Rd., Wenatchee, 
Washington 98801 Phone (509) 662-6539 . 

SKI TOUR COLORADO Deep powder runs, 
forest solitudes, winter photography. Week
ends, week- long excursions to mountain 
hut_s, snow-bound lodges in Gore Range, 
Flattops & Maroonbells Wildernesses. Deep 
powder c linic. USSA Certified Instructor
Guides. Write: Wilderness Alliance, Rt. 2, 
Box B- 12D, Conifer, Colorado 80433. 

CANADA'S winter w hite wilderness. Ski 
touring, snowshoeing, ski & winter moun
taineering in the heart of the high Canadian 
Alps. Weeklong sessions. NORTHERN 
LIGHTS ALPINE RECREATION, Arnor 
Larson, No. 731, I nvermere, B. C ., Canada. 

Our Advertisers make OFF BELAY possi
ble. Let them know you approve. 

MOUNT ST HELENS- Map and Climbers 
Guide, expanded topographic map, road 
map, aerial photo, historical, legendary, geo
logical, and mountaineering notes. Sketches 
and descriptions tor seven routes and four 
variations. $1.50. Write St Helens Map, 
12416-169th S.E., Renton, WA 98055. 

CLIMB IN THE SAWTOOTHS OF IDAHO-
200,000 acres of mountain wi lderness. Five 
10, and 24 day seminars, each a comprehen
sive mountaineering, wilderness experience. 
Guided summit climbs. Wilderness expedi 
tions for groups, families and individuals. 
Brochure available. EE -DA-HOW MOUN 
TAINEERING, P.O. Box 207, Ucon, Idaho 
83454. 

BOOTS ARE MY KICKS I resole and re
pair to your specs. using the best equipment 
and materials available. Niall McGinnis 
Mountain Boot Repair P.O. 94, Ketchum, 
Idaho 83340 (208) 726-9935, 9 to 5 M·S 
Thank You. 

LIGHTWEIGHT EQUIPMENT: Backpack 
ing (original design tents); Ski Touring (Bon
na, Alfa, Tryli, Troll, Norfell); Canoeing 
(Old Town, Chestnut); Kayaking (Tune, Old 
Town); Watercraft Accessories; Trail Guides; 
Books. Free Catalog. MOOR & MOUN 
TAIN, Dept. 63 Main Street, Concord, 
Mass. 01742 

STATEMENT OF OWNERSHIP 
MANAGEMENT, AND CIRCULATION 

Name of Publication-O FF BELAY. Fre
q11e"ncy of Issue: 6 times per year, bi
monthly . Known Office of Publication: 
12416-169th Avenue S.E., Renton, WA 
98055. General Business Offices: Same. 
Co-publishers, Co-editors, and Co-owners: 
Ray and Mary Smutek, 12416- 169th Ave
nue S.E., Renton, WA 98055. Known 
Bondholders, Mortgagees, and other Securi
ty Holders: None. Circulation for the 
period February through December 1972: 

Total No. of Copies Printed 5,263 (5,525) 
Direct Mail Subscribers 1,370 (2,076) 
Resale Subscribers 2,928 (2,797) 
Single Issue Sales 350 (247) 
Total Paid Circulation 4,648 (5,120) 
Samples & Complimentary Copies. 246 (90) 
Returns 61 (60) 
Spoiled & Lost 81 (65) 
Balance on H and 271 (250) 

First f igure denotes six issue average; second 
figure in parenthesis denotes December 1972 
issue. 






