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scrzee 
Climber dies on an attempt of Kangchenjunga 

Chris Chandler, M.D. died on the third highest moun-
tain in the world, Kangchenjunga, on January 16. Ac-
cording to a close friend, Dr. Dennis R. Coffee, much 
misinformation was published immediately after the in-
cident. Following is an the accurate account. 

Chris and his wife Cheri Bremer-Kamp were attempt-
ing a winter ascent of Kangchenjunga Alpine-style and 
without supplementary oxygen. On the night of January 
14, they were staying in a snow cave at 26,000 feet. 
Chandler spent an uncomfortable night, not feeling well, 
but they were still planning on making a summit at-
tempt the next day. 

As they prepared to make the attempt the next day, 
January 15, Cheri noticed his behavior was funny, and 
as they talked about what to do, his condition deteri-
orated. They decided not to go for the summit and to 
go down. Chandler, a large man who outweighed his 
wife by many pounds, was disoriented. The Sherpa with 
them was not experienced in getting an injured man off 
the mountain, but he and Cheri worked to evacuate 
Chris, who at that point was unable to assist. 

The ropes connecting the three then pulled loose, and 
they tumbled 300 feet, stopping just short of a sheer 
cliff. It took a day to get down 1,000 feet, to 25,000 
feet. It got dark, and they were in a bad spot on a 
steep slope. They stamped out platforms and tried to 
bundle Chris as best as they could. Chandler briefly 
showed signs of improvement, then rapidly deteriorated 
and died shortly thereafter. 

Cheri left her husband in a semi-sitting position, fac-
ing the mountains of Tibet that he loved, contrary to 
early news reports that she had dragged his body for 
four days to the base camp. Cheri was frostbitten from 
getting Chris down those 1,000 feet and lost all of her 
fingers and toes. 

1985 NSS Convention 
The National Speological Society will hold its 1985 

convention in the scenic Bluegrass Region of central 
Kentucky June 23 - 29. The convention site will be at 
Kentucky State University in historic Frankfort. Cavers 
will especially appreciate the easy access to major cave 
systems within 1 -2 hours of the convention site. 

The 1985 NSS Convention will be publishing 3 books, 
all 81/2  x 11 inches. Caves and Karst of Kentucky, a 250-
page authoritative reference will be introduced plus 
a 1985 Convention Guidebook with maps and descrip-
tions of Kentucky caves, and the Program Book. There 
will be workshops and excursions for a variety of sub-
jects. For further information, write to Gary Bush, POB 
5176, Cincinnati, Ohio 45205. 



Team to Attempt West Face of Mt. Thor 
The West Face of Mt. Thor on Baffin Island is the ob-

jective of a small 6-member team that will leave San 
Francisco on May 18t. The West Face is 5,000 feet and 
overhangs for the last 2,000 feet. The normal weather 
on Baffin Island in May and June consists of freezing 
rain, snowstorms and severe winds up to 15p MPH. The 
face has seen several attempts and has taken the lives 
of a few climbers. 

Special equipment for the attempt includes a 4-man 
double deck dwelling to haul up and anchor to the wall 
to protect the team in the extremely high winds and 
weather of Baffin Island. As a supplement to conven-
tional storm gear they are taking full body dry suits 
which can be put on quickly over other clothing for 
total protection while climbing. 

Team members include Tom Bepler, Steve Bosque, 
Eric Brand, Warren Harding and Earl Redfern. 

American Pumori Expedition Ends in Tragedy 
The American winter Pumori expedition, organized by 

Steve Jorgenson, met with tragedy when Richard 
Pierce and Richard Wilson, disappeared on December 13 
after an attempt on the Southwest Ridge. It is believed 
they reached the summit on December 13, but they dis-
appeared soon afterwards and were never seen again. 
One faction of the surviving members believes they 
must have been blown off the mountain by fierce winds; 
the other faction thinks they may have retreated to 
their snow cave bivouac and froze to death there. 

There were seven members on the expedition. One of 
the members, Daniel Fox, developed mild altitude ill-
ness early in the climb and quit; Jorgenson also decided 
against climbing and quit. The others were suffering 
from viral infections, leaving Pierce and Wilson to 
choose to make the rest of the climb alone. 

Toni Hiebeler Kified in Helicopter Crash 
Toni Hiebeler and his wife Traudl were killed Novem-

ber 3, 1984, along with two Yugoslavians, the pilot 
Gorazd Sturm and mountaineer Ales Kunaver, when 
their helicopter crashed. Toni Hiebeler, well known for 
his climbing and writing, made the first winter ascent 
of the North Face of the Eiger in 1961, along with three 
other climbers. He was editor of several climbing maga-
zines during his lifetime, the latest of which was Berge, 
a Swiss bi-monthly. 

Riverside Mountain Rescue Unit Sued for Rescue 
In October, 1983, the Riverside Mountain Rescue 

Unit, Riverside, California was called to help in the 
rescue of a stranded man on the side of Box Springs 
Mountain above Riverside. The terrain was too difficult 
for the general laity to manuever safely. Craig Fred-
borg, 23, was hiking with 2 friends when he slipped 
from a viewpoint and fell 70 feet. After Craig's friends 
found him, they moved him a short distance and then 
just waited. Thirty hours elapsed before the RMRU was 
called and arrived on the scene. Using the proper equip-
ment and the proper methods, the rescue was carried 
out as quickly as safety for the injured and rescuers 
would allow. 

A year later, the RMRU, along with several other 
organizations and individuals, finds itself on the receiv-
ing end of a twelve million dollar lawsuit filed by the 
young man who was rescued. Two of the individuals 
being sued are Walt Walker, President of RMRU (who 
was not even on the rescue mission) and his son, Kevin, 
who was a member of the rescue mission. 

The Riverside Mountain Rescue Unit is one of the 
most active and highly respected rescue units in the 
country. Walt Walker, who has been with the rescue 
unit for 24 years, has an estimated 10,000 hours of 
volunteer time with the unit. He says, "To be sued by 
someone we voluntarily risked our own safety for is dif-
ficult, to say the least, to deal with. We wish to con-
tinue—we shall have to wait to see if we can." 

Interestingly, since the lawsuit was filed, the RMRU 
has responded to ten calls within a few weeks, and 
eight people are alive because they came. 

—RMRU Newsletter 

Field Seminars 
Twenty-four field seminars will be conducted at 

Olympic National Park during the spring, summer and 
fall to emphasize the unique resources of the park. 
Topics include wilderness photography, bird watching, 
Ozette archeology, wildflowers, canoeing, backpacking, 
geology, rain forest ecology and mushrooms. For semi-
nar details and costs, write for az brochure to Seminar 
Coordinator, Olympic National Park, 600 East Park 
Avenue, Port Angeles, WA 98361. —Signpost 

Information Wanted 
If you have information on climbing in the Christmas 

Tree Pass area in the Newberry Mountains of southern 
Nevada, please contact Lynn Robinson, POB 2587, Bull-
head, Arizona 86430. Wanted are firsthand experience 
of first ascents, date of climbs, route descriptions, diffi-
culty rating, etc. 
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The north face of Fairview Dome, Tuolumne Meadows. 

taclial 0 T)O S 
Text and Photos by Kevin Marshman 

You've been in the Valley all spring, and now 
that summer has arrived, certain signs are tell-
ing you it's time to leave. Granted, you haven't 
exactly had it to yourself the past few months, 
but you haven't had to compromise more than 
you could afford, either. Now all that's changing. 

Just this morning you were all set to hike 
over to Middle Cathedral when you spotted a 
party on the bolt ladder and two parties waiting 
at the belay ledge below. Changing direction, 

2 SUMMIT / March-April, 1985 

you head across to The Nutcracker, but before 
you're halfway there, a Japanese camera fanatic 
in an L. L. Bean safari outfit emerges from the 
shadows and snaps your photo. . . and smiles. 
and smiles. This has happened three times in the 
past two days. 

Dejected, you turn for camp, and your pessi-
mism soars. Too late in the year for a multi-day 
climb; the heat would fry you. All the grade 
TV's you want to do face east, right into the sun 



from morning through afternoon. No relief from 
tourists and traffic; you can almost feel the cliffs 
closing in. Even the bars aren't the same. Time 
for a vacation. Time for Tuolumne. 

It has been called the "most pleasant and 
most overcrowded rock climbing area in the 
High Sierra." How it manages to be both these 
things is a contradiction in terms. If you exclude 
the "High Sierra" stipulation, there are certainly 
rock climbing areas which are more crowded, but 
there may not be any more pleasant. 

Tuolumne has many qualities to recommend it. 
The country is downright gorgeous and distinct-
ly alpine. The rock is unsurpassed in quality—
delightful finger cracks peter out into face climb-
ing on solution pockets, chickenheads and tiny 
edges of firm, rough granite. Friction here is al-
most sticky. Approaches often take 5 minutes; 
few are longer than 20. And protection (sans 
pitons) is bombproof when it can be placed. 

The thing I like about it, though, is its unpre-
tentious and casual nature. No feelings of inad-
equacy for having to struggle on "easy" 5.9 
moves. Gone is the perception one must either 
contribute to the development of American free-
climbing or get out of the way. Just saunter up 
to the rock and begin. If the Valley is austere 
and foreboding, then Tuolumne is light and in-
viting (sounds like a soft drink, doesn't it?). 
And, don't let some publications fool you; there 
is solitude to be had here, also. It may come 
long after the climb and far from the popular 
routes, but it is here nonetheless. 

The following six climbs represent, for me, the 
quality of Tuolumne. These climbs were selected 
because they are the only ones I've done. This 
should help eliminate any debate over the 
criteria utilized in choosing them, and minimize 
the barrage of letters that such a selection usual-
ly precipitates. If they're too easy for you, or 
don't fill a particular niche in your aesthetic sub-
conscious, go find your own. Tuolumne is 
waiting. 

South Crack 
South Crack is a good climb to start with. Lo-

cated on Stately Pleasure Dome, near the east 
end of Tenaya Lake, it demonstrates what 
accessibility and Tuolumne have in common. The 
approach is negligible; one can go from car seat 
to rock without touching the ground. 

If you're an accountant from Indiana and have 
spent your spring puzzling over pro-f orma in-
come statements, South Crack is also a good 
choice to reacquaint yourself with rock. Thin, 
finger cracks on the lower pitches give way to 

enjoyable slab climbing near the top. You'll be 
glad you didn't pick the most popular route in 
Tuolumne, the intimidating but easy Great 
White Book several feet to the left. 

When I did South Crack, we started at 4 PM 
and were down by dusk. Routes like this can be 
done on the spur of the moment. We were also 
passed midway up the route by two free-sobers. 
This demonstrates another important aspect of 
Tuolumne that needs to be acknowledged: acces-
sible rock climbing in a National Park like 
Yosemite is not a private affair. 

It has become increasingly popular in recent 
years to discredit a climb in proportion to the 
frequency with which it is climbed and the 
number of parties typically found on the route 
(we shall see such an example later). Given the 
change climbing has undergone over the last 
several decades, I've never completely under-
stood this. There are now 60,000 rock climbers in 
the United States alone, up significantly from 
the pioneering days of John Salathe and Anton 
Nelson. It's us that have changed, not the 
climbs. So when you come to Tuolumne to climb 
rock, don't expect a wilderness experience. If it's 
wilderness you're after, try Kichatna Spire. 

The Dike 
Across the road and east from South Crack is 

a freestanding monolith named Pywiack Dome. 
From the highway, the discolored dike system, 
which gives the route its name, is obvious to the 
most casual observer, which makes me wonder 
once again how Tom Cushing and I spent over 
an hour one evening looking for the start of 
the route. 

Speaking of casual observers, perhaps no other 
climb in Tuolumne (with the possible exception 
of Lembert Dome) garners its share of gawking 
onlookers as does the Dike on Pywiack. The 
head-on view from the highway makes the slop-
ing face appear near vertical, and many a tourist 
has stopped to marvel at the fly-like humans 
creeping up the seemingly holdless granite. 

This center stage location is ideal if you've 
brought your Mom along to watch, or, as in my 
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Kevin Marshman and 

Margo Crum Cushing on the summit 

of Cathedral Peak 

in the Tuolumne backcountry. 

Al 
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Bob Cushing leads a deceptively 

troublesome set of parallel cracks on the first 

pitch of the North Face Route, 

Fairview Dome. 
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The Southeast Buttress of Cathedral Peak rises beyond a lush alpine meadow in the Tuolumne backcountry. 
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Taoturnne Domes 
continued from page 3 

case, are introducing your new spouse to a sport 
you've described as sort of a cross between gym-
nastics and vertical ballet. Emily understood 
more after watching ten minutes of the Dike 
than a year's worth of slides and ineffectual dis-
course was able to accomplish. 

The rock on Pywiack seemed at the time the 
finest I had ever climbed on, with a few well-
spaced and unprotected runouts to keep you 
honest. Four pitches of sustained face climbing 
lead to the final headwall, where a steep, wide 
crack necessitates a sudden change in technique. 
The evening sunlight slanting across Tenaya 
Lake, and the impressive bulk of Half Dome 
looming in the distance provide a memorable 
summit view. You'll probably want to return and 
do this one again. 

Hobbit Book 
No other four-pitch climb in Tuolumne pro-

vides the sensation of big wall exposure like 
Mariuolumne Dome's Hobbit Book. This fine 
route follows the obvious left-facing dihedral 
which dominates Mariuolumne's upper north 
face, and owing to its northern position, is best 
enjoyed as an afternoon climb. The exposure is 
due partly to the steepness of the face, but 
mostly to its striking location. 

Much of Mariuolumne's lower north face is 
actually a kind of sub-dome, cleverly dubbed 
Drug Dome (one can only imagine what events 
likely culminated in the christening of this 
dome). To reach the upper north face, then, is to 
circle to the left of Drug Dome, scramble back 
above it and traverse west across its top via a 
wide prominent ledge. This ledge ends where 
Hobbit Book begins. 

The first pitch follows the main crack up and 
to the right, above and beyond the mental secur-
ity of the broad ledge. The massive bluff of 
Drug Dome is now below you and—bingo—in-
stant exposure. The route continues up the di-
hedral's main crack until the third pitch, where 
solution pockets provide a thrilling and memor-
able runout up an otherwise blank face. If you 
are so inclined, this might be a good time to 
offer your partner the lead, which is precisely 
what I did. 

Talk of the Hobbit Book dominated our late 
night campfire jabber for days after our climb. 
This was primarily due to the fact Tim Martin, 
who led the by-now infamous third pitch, 
wouldn't quit talking about it. Only through the 
keen generosity, magnanimous spirit and deep 
personal sacrifice of his unselfish partner did he 
get the chance. I'm sure he realizes this. 

West Crack 
The first pitch of West Crack seems, in retro-

spect, the hardest pitch I've done in Tuolumne. 
This, of course, doesn't mean it will be hard for 
you. When I can't match the style of my partner 
on a particular set of moves, I like to blame it 
on my short compact frame and an inability to 
reach the holds. When the shoe is on my part-
ner's foot, the excuse is usually that long lanky 
appendages create an inability to find the right 
balance. This is how I remember West Crack. 

The route begins several feet to the left of 
Daff Dome's prominent Crescent Arch, which 
dominates its west face. The hardest moves 
occur almost immediately, where getting off the 
ground and into the main crack twenty feet 
above seems like a pitch in itself. Another thin 
area near the top of the pitch may also prove 
troublesome. 

Three bolts protect the belay for the second 
pitch, but the stance here is still somewhat awk-
ward. The overhang looming directly overhead 
(the one that just put a dent in your cerebral 
cortex while you were jockeying for position) has 
been called "easy," but certainly not by me. In 
fact, since this doesn't seem to be my day and 
I'm going so slow and there are some obnoxious 
foreigners pacing impatiently below (ever notice 
how you can defame a whole culture based on 
one unpleasant encounter?), let's rappel off and 
consider another subject. 

Polly, Pywiack, Drug, Mariuolumne, Daff—
who named these domes anyway? Perhaps the 
greatest reward which comes from completing a 
first ascent is the right to name the climb. 
Climbers have always responded well to the chal-
lenge, displaying a talent for lyricism and whim-
sy that would leave Mark Twain proud. Granted, 
we're talking entire domes and not individual 
routes, but the creative juices were not flowing 
when the Tuolumne domes were named. Whoever 
coined "Piss Easy," "Babe Roof," and "Herm- 
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aphrodite Flake" was climbing in the Valley that 
weekend. 

North Face of Fairview Dome 
The North Face of Fairview Dome is not par-

ticularly difficult to locate; simply look for the 
biggest wall visible from the Tioga Pass High-
way. Because it was the first major climb estab-
lished in the Tuolumne area and the first and 
only grade IV, and because a good deal of direct 
aid was used by the first ascent party, who in 
the process made the first Tuolumne bivouac, 
this route stands apart from all other Tuolumne 
climbs. 

Yet this classic route has recently been 
degraded because it is now easier with better 
equipment and advanced technique than Chuck 
Pratt and Wally Reed found in 1958. The third 
pitch, originally the crux and rated 5.9, has been 
downgraded to 5.8, and the 5.8 first pitch 
changed to 5.9. This was done, I suspect, not be-
cause the first pitch is truly 5.9, but because 
most climbers find it harder than the third pitch. 
Now that we have Fires, it may be only a 
matter of time before the whole route becomes 
5.8. 

If you look in the more recent Yosemite guide-
books, you won't find mention of the "North 
Face Route," for someone has seen fit to rename 
it the "Regular Route." Seasoned Yosemite 
hardmen also refer to it as the Regular Route, 
perhaps because the words "North Face" sug-
gest in the climbing idiom a vision of danger 
and severity that the sheer fun and delight of 
Fairview's North Face fails to live up to. All this 
even though the route takes a marvelously pure 
line directly up the highest portion of the north 
face. 

Perhaps a truer measure of the climb's worth 
can be found by hiking up the easy southern 
slopes and witnessing the exhilaration and ac-
clamation as North Face parties top-out onto the 
broad flat summit. Tuolumne regular Bob Cush-
ing finds the climb invigorating enough to climb 
it several times each season. Maybe he knows 
what countless others have discovered—this is 
no "regular route." 

Advancement in climbing equipment and tech-
nique should be enthusiastically welcomed, but 
put towards furthering climbing standards rather 
than making classic, and thereby popular, routes 
seem meaningless by degrading them. Climbs 

will always vary in difficulty according to equip-
ment, ability, and a host of other reasons. But 
that is not the point of grading systems. What if 
I were to don a full expedition pack, climb the 
route in Kastinger Peaks with a hangover and 
pronounce it 5.11? It makes about as much 
sense. 

Southeast Buttress of Cathedral Peak 
Looking south from the summit of Fairview 

Dome, one's vision is filled with the cockscomb 
spire of Cathedral Peak. This magnificent peak 
can be reached via a pleasant 11/2  hour hike from 
Tuolumne Meadows, a fact which alone distin-
guishes it from the more readily accessible 
domes described earlier. But it is a climb well 
worth the hike. 

The Southeast Buttress Route is fairly indis-
tinct in that a number of different lines can be 
taken up the wide southeast face of the peak. 
Each is similar in difficulty, exposure and the 
techniques required, and all can be well-protect-
ed. Much of the climbing is on flakes and books, 
and the belay ledges can only be called expan-
sive, seemingly made-to-order for the many par-
ties typically found on a warm summer weekend. 

Tuolumne aficionado Mike Milich calls the 
Southeast Buttress the 'funnest' climb in 
Yosemite. When I climbed Cathedral last sum-
mer, I found out what makes this climb so pop-
ular. Unlike most Yosemite summits, the slender 
spired apex of Cathedral Peak is an airy and 
vertiginous place. An easy forty-foot crack leads 
up the final summit tower and culminates in a 
tiny expanse of granite no larger than your aver-
age kitchen table. Here, more than one climber 
has chosen to sit rather than stand. In short, it 
is everything too many summits are not. 

By today's standards, the Southeast Buttress 
Route—and, for that matter, most of the climbs 
described here—are not particularly difficult. 
None are likely to land you an invitation to the 
next Uli Biaho Expedition, nor raise even an 
eyebrow in the Valley. However, neither are they 
"gimme's" And, maybe that's the neat thing 
about climbing. Whether you are John Bachar, 
waltzing through a twenty-minute free-solo 
"warm-up" of Fairview's North Face, or me, 
wolfing down a peanut butter sandwich on Cres-
cent Ledge after three hours of struggle, it all 
hinges on one thing: 

You still have to make the moves. LII 
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G 0 tardia think before you drink .1  

By Geoffrey Drake 

One of the rewards of backcountry travel has 
always been that you could get to a place where 
the water was safe to drink. A draught of the 
cool, clear water was a natural reward for the 
effort of the journey. 

Despite the romantic feeling evoked by dip-
ping your cup in a mountain stream, few hikers 
today are willing to risk the many gastro-
intestinal diseases that could result. The grand-
daddy of these comes from the microscopic pro-
tozoan giardia lamblia. Giardia has shown up in 
streams from New Hampshire to Washington 
state. At times, it has incapacitated entire towns 
by invading municipal water supplies. And, since 
humans tend to increase its distribution, there is 
little chance the problem will go away in the 
near future. 

Once contracted, giardia ("gee-ARD-ee-uh") is 
not soon forgotten. Its symptoms read like a 
who's who of digestive system ailments: abdom-
inal cramps, diarrhea, loss of appetite, nausea, 
and flatulence. For treatment, one receives a 
panoply of drugs which some victims claim is 
worse than the disease itself. One's digestive 
system is never quite the same after a bout with 
giardia. 

Giardia lamblia has a special passion for 
humans. Studies done in the 1970's indicate it is 
the most common gastro-intestinal disease in the 
United States. Overall, 3-7% of the population 
are "carriers." Giardia is also endemic to most 
countries of the world; the Soviet Union and 
Third-World nations are among the nations 
showing a particularly high incidence. 
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The disease begins with fecally contaminated 
surface water—usually a beaver pond or a 
stream frequented by muskrat. (Elk, deer, and 
dogs are other known carriers.) Once ingested, 
the tiny cysts (over 16,000 fit on the head of a 
pin) begin to multiply in the intestines at a phe-
nomenal rate; a victim in the full throes of "gi-
ardiasis" may excrete billions per day. 

And yet it takes only a few of the tiny proto-
zoans to initiate "giardiasis." This means that it 
is possible to get the disease from such sources 
as toothbrush water or bottle cap threads. And, 
since there is no developed immunity against gi-
ardiasis, the disease will come back with every 
invitation. 

Once ingested, giardia cysts pass unharmed 
into the small intestine. Here the "trophozoite" 
form is hatched, becoming attached to the intes-
tine wall by adhesive discs. Then the process of 
"bInary fission" begins; hundreds become thous-
ands, become millions, as the microscopic organ-
isms multiply and conquer one's digestive tract. 

It may be five to seven weeks before the onset 
of symptoms. This can lead to difficulty in deter-
mining precisely where infection took place. Most 
untreated or "natural" water supplies have con-
ditions favorable to the protozoan. Traditionally, 
this has meant that hikers, loggers, and Forest 
Service workers have been among those hardest 
hit by the disease. 

Municipal water supplies, while not a major 
source of the disease, can be among the most 
devastating. Major drinking water contamination 
with giardia has occurred in Aspen, Colorado; 



Camas, Washington,; and Berlin, New Hamp-
shire. The large numbers of people affected by 
these outbreaks served to bring the problem into 
the public eye in the sixties and seventies. 

Still other sources for Giardia infection include 
foreign travel, especially to Mexico, Africa, and 
Southeast Asia. In recent years, numerous trav-
elers to Leningrad have come back with "travel-
er's diarrhea." These countries represent a "sub-
stantial risk," according to Washington State 
Department of Social and Health Services epi-
demiologist Floyd Frost. 

Frost claims that day care centers have also 
shown a high transmission rate for Giardiasis. 
"Children seem to be quite good at sharing para-
sites," he says. "They are truly at one with their 
environment." 

Certain animals serve as "reservoirs" for 
giardia. In a 1981 study conducted by the Wash-
ington State Department of Social and Health 
Services, 18% of all beaver tested were found to 
be positive for giardia. (The presence of giardia-
infected beaver was thought to be the cause of 
the outbreaks in Washington, Colorado and New 
Hampshire.) In the same study, close to 33% of 
all muskrat tested had the disease. 

Carriers of the parasite can be "asympto-
matic"; that is, they show no signs of the 
disease themselves, but serve to spread it to less 
tolerant individuals. Humans, as well as animals, 
can be asymptomatic carriers. 

Unfortunately, infection with giardia is not de-
pendent on the remoteness of an area—all west 
coast surface waters are suspect. Nor are turbid 
or murky waters any indication of infestation. In 
fact, the parasite thrives in cool, clear, free-
running streams, and can survive under such 
conditions for up to three months. The fact that 
these are the very water sources outdoor enthus-
iasts are most likely to drink from has made it 
the dreaded disease of hikers and climbers every-
where. 

According to Roy Jones, an Environmental 
Scientist with the E.P.A.'s Drinking Water Pro-
grams, humans have served to augment the 
problem with bad sanitation practices. "The Gi-
ardia problem has undoubtedly increased with 
heavier use of the backcountry," he says. "After 
having vectored into the natural population, in-
cluding beaver and elk, there are now enough 
human repeaters to keep it circulating." 

He emphasizes using good sanitation while in 
the woods, including burying waste well away 
from streams (at least one hundred feet), and not 
depositing waste where animals can get into it. 

What can hikers do to insure themselves 
against giardia? Foremost on the list is to boil 
your water. At most elevations, this means 
achieving a rolling boil for just a few minutes. 
This instantly kills giardia and other harmful 
parasites. At higher elevations water boils at 
lower temperatures, so the National Park Service 
recommends that you maintain a boil for three 
to five minutes at elevations above 5,000 feet. 
The goal is to achieve a temperature of about 
170°F; if you want to be doubly sure, carry a 
thermometer. 

For some backcountry travelers, boiling is an 
impractical alternative. Few climbers want to lug 
around the amount of fuel required to purify all 
their drinking water. It also poses a problem in 
wilderness areas where "natural" fuel is unavail-
able or fires are not permitted. In these instan-
ces, a number of chemical treatments are avail-
able. 

The two most common treatments are chlorine 
and iodine. Experts say neither offers 100% 
dependability, but according to Floyd Frost, 
both can inactivate giardia cysts given sufficient 
"contact time." "Put your treatment in early in 
the day," he recommends. "Carry it around for 
awhile—at least one hour to be safe." 

Chlorine 
Chlorine is most commonly available as "Hala-

zone," a product used extensively by field sol-
diers in World War II. Several tablets are added 
to a quart of water and allowed to sit for thirty 
minutes to an hour (longer for very cold water). 
Dosages should be doubled for turbid or cloudy 
water, where an abundance of organic material 
will tend to absorb the available chlorine. 

One problem with Halazone is its limited shelf 
life; potency is reduced 50% when stored at 
110°F, and 75% when exposed to the open air 
for just two days. Fortunately, its chief advan-
tage is that it is widely available —reason enough 
to use a new bottle with each trip. 

A second method of chlorination is to use 
household bleach as a chlorinating agent. Here, 
two drops of the bleach are placed in a quart 
container of clear water and allowed time to 
react. For cloudy or cold water, four drops are 
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added. This dosage assumes a chlorine content of 
4-6% for most common bleaches. 

Adding Vitamin C to chlorine treatments is 
said to reduce the taste of the chemical, and 
does not affect potency. 

Iodine 
A recent article in the Western Journal of 

Medicine advises iodine crystals over chorination 
for their reusable qualities—four to eight crystals 
can be used almost a thousand times in a bottle 
of water. And, unlike chlorine, iodine crystals 
boast an unlimited shelf life. 

The technique for using iodine requires obtain-
ing 4-8 grams of USP-grade resublimed iodine 
from a local pharmacy. The crystals are placed 
in a clear, one-ounce bottle with a leak-proof, 
bakelite cap. Once the bottle is filled with water 
and shaken vigorously for about a minute, sever-
al capfuls of the concentrated solution are added 
to a liter (a little more than a quart) of stream 
water. 

The exact amount depends on the tempera-
ture; at 104°F, only 4 capfuls are required 
(about 10 cc); at 37°F, use 8 capfuls (20 cc); and 
at temperatures in between, use 5 capfuls (121/2  
cc). Decanting the smaller bottle will allow the 
crystals to remain at the bottom for additional 
use. Again, a treatment "contact time" of 30 
minutes to an hour is recommended. 

One danger exists with crystalline iodine, how-
ever. As little as two grams can prove fatal if 
ingested—that's only half of the amount recom-
mended in the above procedure. Merely allowing 
a few seconds for the heavy crystals to fall to 
the bottom of the bottle should eliminate the 
danger. Iodine treatments are also not recom-
mended for thyroid patients. 

Two other methods of iodine treatment are 
available: tincture of iodine, and iodine tablets. 
With a 2% tincture of iodine, 5 drops are used in 
a quart of clear water. For cloudy or cold water, 
that amount is doubled. 

Iodine tablets (tetraglycine hydroperiodide) are 
marketed commercially as either "Globaline" or 
"Potable Aqua." This method is recommended 
by some as being safer than other iodine treat-
ments, as it would take over 250 tablets for 
overdose to occur. Here, one tablet is added to a 
quart of water (two tablets if cold or cloudy), 
and allowed time to react. 

Filtration 
Few filters have the ability to both screen out 

giardia and inhibit bacterial growth within the 
filter itself. (High bacterial levels are likely when 
some time has passed since the filter's last use.) 
In order to be effective against the tiny cysts, 
filters should have a pore size of two microns or 
less. And, unlike boiling and chemical treat-
ments, no portable filter has the ability to guard 
against waterborne viruses. 

With that much said, there are still some 
filters worth considering. The "Katadyn" pump 
filter utilizes a .2 micron ceramic "candle" along 
with a silver substrate to guard against water-
borne bacteria. The unit retails for $157.95. Re-
placement candles are available. 

The "First Need" filter by General Ecology, 
Inc., is rated at .4 microns and retails for $34.95. 
Its filter element is also replaceable. 

Because the pores are so minute, filter life de-
pends on the amount of crud you allow inside 
the filter. A few attempts to treat muddy stream 
water will quickly lead to a clogged element. 
When possible, use only those water sources free 
of visible debris. 

Is there hope for hikers? Physicians are quick 
to emphasize that giardiasis is not a life-threat-
ening disease—though it may seem that way 
when it has you in its grip. Treatment usually 
comes in the form of either flagyl or quinicrine, 
drugs administered three times daily for a period 
of five to seven days. But according to one vic-
tim whose prescription included flagyl, the treat-
ment is almost as bad as the disease. "I've had 
a very sensitive intestinal tract since that time" 
she said. "It basically wipes out your system." 

If you have a persistent case of diarrhea for 
several weeks, especially after traveling or drink-
ing untreated water, you may have Giardiasis, 
and should see a doctor. 

But don't worry. As one doctor said, "It's not 
a life-threatening disease—it can make you mis- 
erable, but there is a cure." LI 

[Crystalline iodine "kits," including a small neck 
bottle and instructions, are available from: Con-
sulting and Pharmacy Services, 611 West A 
Street, Yakima, WA 98902. Price: $5.50. Potable 
Aqua is available from Wisconsin Pharmacal Co., 
POB 198, Jackson, WI 53037. Price: $3.49.1 
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THE EXPEDITION EXCUSE LIST 
By Peter Cummings 

The monsoon rain thundered on the nylon tent 
fly. We were camped in leach-infested forest near 
Gorathanti after a spring attempt on the South-
east Ridge of Langthuli. We had followed the ex-
posed arete to over 7000 meters, giving up when 
feathery double cornices blocked the final 200 
meters to the top. I was now listening to Martin 
and Kevin exchange climbing stories. Most of 
these tales were old, and I was dozing off to the 
sound of the rain when Martin said, "Have you 
heard about one of Warren Harding's attempts 
on the South Face of Half Dome? He was 
coming down the trail to Camp Four when a re-
porter asked him what had happened. Harding 
replied that he had failed, and when the reporter 
asked why, he just said, 'It was too hard.' 

Suddenly, I was wide awake. The implication 
of this anecdote was astounding. I questioned 
Martin carefully and he admitted he did not 
know if the tale was true or apocryphal. But the 
ramifications shocked me. Every year hundreds 
of climbers solicit funds to finance their vacation 
plans. They announce they are going to make 
the first backward, one-handed ascent of Basher-
brum III and ask for donations. For ten dollars 
they will send you a postcard signed by the ex-
pedition cook. For twenty dollars you get a T-
shirt that says "Basherbroom or Bust." For 
fifty dollars they will carry your toenail clippings 
to the summit. 

In the recent past the appeals were made in 
the name of patriotism and national esteem, but 
recently it has been necessary to appeal to spec-
ial interests; the team will be all female or all 
Republican. 

Naturally, the majority of these ventures fail 
because Basherbroom III is too hard for the 
climbers. But what if they use Harding's ap-
proach and simply say, "It was too hard." The 
results would be catastrophic; future funds 
would dry up. Fortunately, most climbers are 
well aware of this, and when they return their 
failure is explained (usually in a large-format 
book), by a long litany of excuses. 

To preserve this custom, I have outlined here 
a list of excuses that can be used by any expe-
dition. Some skeptics may feel that this list is 
unnecessary. Alas, this is not so. Even an ac- 

complished climber, H. W. Tilman, is guilty of 
excessive frankness in his account of an early 
failure on Kilimanj aro: 

When a party fails to get to the top of a 
mountain, it is usual and convenient to have 
some picturesque excuse —preferably some ob-
jective reason for turning back, such as the 
dangerous state of the snow, the approach of 
bad weather, or falling stones, so that a story 
of failure makes better reading than one of 
success, while a chorus of praise resounds to 
the party's display of sound judgement and 
its unselfish renunciation of a victory easily 
within its grasp. If the story of our failure has 
lost something in the telling, it is owing to an 
unfortunate propensity, perhaps only tempo-
rary, for the truth, and the reason for our re-
treat was the more prosaic and not uncommon 
one—inability to go any further. 
The excuses presented here have all been field 

tested and are proven to elicit sympathetic 
sounds from the sponsors and donors who paid 
for your trip. 

Weather: This is the most classic of all ex-
cuses. Numerous expeditions were on the thres-
hold of triumph when the monsoon arrived an 
hour early, or the winter jet stream snatched de-
•feat from the jaws of victory. Even if you are 
afflicted by days of warm sun, you can explain 
that this created dangerous soft snow conditions. 
Often you will note that a quarter inch of snow 
falls every evening while you are lying in your 
tent. This is the opportunity to write in your 
diary, "It snowed every day for the past week." 
Entries like this will look good if you succeed, 
and they will provide the perfect excuse if you 
fail. 

Equipment failure: This excuse makes it 
clear that it was the stinginess of your donors 
that kept you from the summit. With more ex-
pensive gear you would have succeeded. It's not 
your fault your GE electric range failed at high 
camp. (There is no need to mention that you 
treated it with the same loving tenderness you 
showed your ice hammer.) 

Equipment failure can introduce a heartwarm-
ing and tragic element to defeat. For example, 
you are ten feet from the top when your Sherpa, 
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EXCUSE LIST-cont 
who was carefully fitted with size five Nike run-
ning shoes for the summit, complains that his 
toes are cold. Naturally, you turn back to pre-
serve the feet of your faithful companion, Pasang 
Danahg. (Have you ever noticed that there are 
no books by Sherpas explaining how they had to 
give up the summit because some stalwart West-
erners in Koflach Ultras got cold feet?) 

Call failure a success: This excuse is subtle, 
but increasingly popular. The expedition an-
nounçes it will climb the Northwest Buttress of,  
Basherbroom, a difficult new route. After ex-
hausting bivys, which leave them dehydrated 
and frostbitten, the climbers reach the top of the 
buttress where it joins the normal route, 2000 
feet below the summit. Now, instead of clearly 
stating that they are too whipped to go up to 
the top, as they originally planned, they write, 
"We looked at the dull snow plod to the top, 
then without a word we turned our backs and 
headed down to savor our triumph." This is bril-
liant, since it proclaims victory from the ashes of 
defeat. Anyone who has the audacity to mention 
that no one got to the top is clearly thought by 
the authors to be a degenerate peakbagger, not a 
true climber. 

Exotic failure: It is an old axiom that a 
failure in the Himalayas is worth three successes 
in the Rockies. Himalayan failures will always 
get your name in the major climbing journals. 
Failures in China have been all the rage lately; 
slide shows of failures in China are featured 
prominently at the meetings of climbing socie-
ties. Sponsors, of course, are happy to contribute 
to these failures because of the assured publicity. 

Miscellaneous: Even the briefest review of 
the climbing literature will reveal numerous other 
useful excuses, such as poor food, illness, or in-
jury. In Pakistan, where the per capita income 
has risen to a luxurious $250/year, strikes by 
scurrilous porters have scuttled several climbing 
projects. Dissension and arguments among expe-
dition members have been featured prominently 
in some expedition books. One account even dis-
cussed sexual rivalry for the favors of a woman 
climber; hopefully, we will see more of this imag-
inative approach in the future. 

In summary, I have presented this brief list to 
keep the novice expedition member or rock 
climber from ever saying, "It was too hard." LI 
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By Robert R. Seibert, Talkeetna Ranger Station 

The 1984 climbing season in Denali National Park and 
Preserve began on two notes of sorrow. At age 59, 
Francis Randall died from cancer. Francis was known to 
many as the "Kahiltna Queen" and spent the last nine 
summers as the 7000-foot base camp radio operator on 
the Kahiltna Glacier. During that time Francis assisted 
with the coordination on dozens of rescues. She was one 
of the first women to climb Mt. McKinley. Francis will 
long be remembered by mountaineers for her charisma, 
warm friendship and her hospitablity at the Kahiltna 
Base Camp. 

The second note of tragedy involved the Japanese 
climber Naomi Uemura. Uemura completed the first 
solo winter (February) ascent of the West Buttress 
route to the summit of Mt. McKinley. However, he dis-
appeared and is presumed to have died during his de-
scent, probably somewhere above the 14,300-foot level. 
Cold temperatures, high winds and poor visibility 
hindered search efforts and likely contributed to 
Uemura's disappearance. Uemura had completed numer-
ous solo adventures during his life, including the first 
summer solo ascent of the West Buttress route. He was 
an expert in arctic travel and survival. 

The High Latitude Research Group from the Univer-
sity of Alaska did not receive funding to continue a 
third year of medical research at 14,300 feet on the 
West Buttress. The National Park Service Mountaineer-
ing Rangers, assisted by volunteer medical doctors and 
volunteer mountaineers, established and operated a 
rescue/medical camp at the same location. The camp 
seems to have been very successful in reducing both the 
number and the cost of search and rescue incidents on 
Mt. McKinley. Its primary benefits were to assist moun-
taineers in the early detection of Acute Mountain Sick-
ness (AMS), and when necessary, to effectively coordi-
nate rescues with acclimatized personnel with communi-
cation capabilities. Early detection of AMS' enabled 
many climbers to descend to lower elevations to better 
acclimatize before continuing their climb. This probably 
prevented numerous rescues. The mountaineering Rang-
ers encouraged parties to evacuate their own sick and 
injured whenever possible. This, combined with depend-
able onsite evaluation of potential evacuation situations, 
and better communications with Talkeetna, prevented 
many premature and/or unnecessary rescue responses. 
In addition, Mountaineering Rangers were able to per-
sonally contact nearly all of the West Buttress climbers 



and emphasize the importance of proper sanitation and 
trash removal practices. This seems to have made a 
significant contribution toward cleaner campsites. 

During 1984, the first littering citation was issued to 
a mountaineering party on Mt. McKinley. The party 
was from Italy and had been contacted by one of the 
Mountaineering Rangers on the West Buttress route 
about leaving garbage and abandoning food caches. The 
citation was issued after the party continued to abandon 
both garbage and food at a popular campsite. 

Again this year, six commercial mountain guiding con-
cessions and the National Outdoor Leadership School 
were authorized to operate under concession permits for 
the McKinley and Foraker massifs. Mountaineering 
Rangers began actively enforcing the regulations which 
prohibit other guides from operating commercially on 
these two mountains. Two citations were issued, one to 
an American and another to a Japanese Guide. Moun-
tain guides who wish to lead commercial expeditions on 
either mountain must be under the employment of one 
of the authorized concessions. 

Demand to climb Mt. McKinley seems to have 
tapered out to approximately 700 attempts per year. 
Approximately 695 mountaineers attempted the summit 
of Mt. McKinley in 1984. Lower than normal tempera-
tures and high winds created unfavorable conditions for 
summit attempts during April and May. June weather 
was excellent but it again deteriorated during nearly all 
of July. 

Interesting Statistics: 
Success rate - 324 (46%) of those attempting the 
summit were successful. 
Acute Mountain Sickness - 77 (12%) had symptoms, 
of these, 52 (67%) were mild; 20 (26%) were mod-
erate; 5 (7%)  were severe. 
Frostbite - 32 (5%) reported some degree of frost-
bite. Three required hospitalization. 
West Buttress Route - 562 (80%) of the climbers on 
Mt. McKinley were on the popular West Buttress 
route. 
Mountain Guiding - 222 (31%) of the climbers were 
guided by professional mountain guides. The overall 
success rate of these guided groups was 45%.  Most 
guided trips occurred on the West Buttress, but other 
guided attempts on McKinley included the Muldrow 
Glacier, West Rib and the Northwest Buttress. 
Foreign Climbers - 193 (28%) were from foreign na-
tions. Fifteen different nations were represented: 
Japan headed the list with 33, followed by Switzer-
land, 32; West Germany, 29 and Austria, 21. 

New Routes: 
Mt. McKinley: 

South Buttress, Ridge of No Return: A difficult 
climb soloed by Renato Casarotto (Italy). He com-
pleted his new route but did not continue to the 
summit. 

South Face, Czechoslovakian Direct: a difficult 
route exposed to severe icefall. It is probably the 
most direct route to the summit and follows dihed-
rals and ice ramps to the right of the Cassin. It 
was completed in ten days by a Czechoslovakian 
team: Adam Blazej, Korl Frantisek and Krizo 
Anton. 
Traverse—not a new climb but of interest—a well-
conditioned and acclimatized French Army team 
completed a traverse from 7000-foot base camp to 
Wonder Lake in five days! They reached the sum-
mit in three days. 

Mt. Foraker: 

East Face, Pink Panther: the route tops out at 
14,000 feet on the S.E. Spur. It was completed dur-
ing May in five days by French Canadians Vachon, 
Dery and Gagnon and Australian Sanders. 

Mt. Hunter: 

North Buttress Couloir: completed by two members 
of the French Army Team, Tedeschi and Grison. 

Mt. Huntington: 
West Face Variation—a route completed by Jim 
Haberl and Rob Rohn, from Canada. Unfortunately 
these climbers disregarded their due-out date. After 
receiving calls from the climbers' relatives, the NPS 
initiated an unnecessary search. The climbers and 
their air taxi service covered the cost of the search. 

Rooster's Comb: 
Northwest Face—also completed by Haberl and 
Rohn. 

Accidents: 
In addition to Naomi Uemura's disappearance during 
his winter ascent, there was one other fatality during 
1984. In early June, a Swiss guide died when he fell 

into a crevasse. He was skiing unroped down the 
West Buttress route. The accident occurred at the 
10,000-foot level. 

In April, a British climber was rescued from 14,000-
feet on Mt. Foraker when he became disabled by se-
vere pulmonary edema (HAPE). This was an extreme-
ly hazardous helicopter rescue conducted by Chris 
Soley in his Hughes 500 D helicopter. The victim dis-
regarded symptoms of AMS and delayed his descent 
until he was incapacitated. Furthermore, this was his 
second time he had been stricken by HAPE. 
An Alaskan climber was injured and required heli-
copter evacuation following a fall during a traverse of 
McKinley's South Buttress at 11,000 feet. The group 
of three were off their intended route and were at-
tempting terrain that exceeded their ability. The fall 
occurred when the leader unroped when his belay 
rope proved too short to allow him to reach his de-
sired objective. 

A German climber fell at 18,500 feet on the West 
to page 28, please 
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NE BL UE GROUSE - confused 61W of the high coun ity 

Text and Photo by Mike McWherter 

Spring snow still blanketed the high country 
of the Minarets giving it the look of winter. The 
meadow near which I was camped was already 
greening with the heavy runoff of snowmelt. 
Then, across the meadow came an unt, wunt, 
wunt, tu-wunt, wunt, wunt sound. I had heard 
this deep wooden sound before on other trips in 
the backcountry and always wondered what 
creature was making it. In the hope of discover-
ing the source of the sound I made my way to 
the other side of the meadow. Next to a group of 
tall pines I stopped to listen. Then the unt, 
wunt, wunt, tu-wunt, wunt, wunt sounded again. 
When I looked up I saw a male blue grouse 
peering down at me from high in one of the pine 
trees. He was sounding his love call in the hope 
of attracting a female. What a surprise to both 
of us! 

Grouse are members of the order Galliformes 
which includes chickenlike birds such as pheas-
ants, turkeys, quail, partridges, and ptarmigans. 
Grouse, and the closely related ptarmigans, 
range over much of the Northern Hemisphere 
inhabiting such diverse environments as moun-
tains, deserts, prairies, and tundras. Although 
the origin of grouse is unclear, current evidence 
suggests that they may have had their origin in 
North America. Grouse display the general char-
acteristics of ground-dwelling birds that scratch 
and peck while foraging. They are primarily 

to  

DISTRIBUTION OF BLUE GROUSE 

ground-nesting birds with precocial young. All 
have fowl-like beaks and four toes. The hind toe 
is very short and elevated, making the bird poor-
ly adapted for perching. 

Blue grouse (Dendragapus obscurus) and cer-
tain varieties of ptarmigans have carved out 
niches for themselves in the cooler regions of 
North America. Ptarmigans are most often found 
in the tundra regions and the blue grouse in the 
coniferous zones. Blue grouse consist of eight 
races and are widely distributed (see map). They 
range from southeastern Alaska, southern 
Yukon, southwestern Mackenzie, and western 
Alberta southward along the offshore islands to 
Vancouver, from northern Canada south along 
the Cascades and Sierra Nevada through the 
Rocky Mountain states, along the western coast 
of Washington, Oregon, northern California, in 
the mountains of southern California, northern 
and eastern Arizona, and New Mexico. 

With the approach of spring both male and 
female blue grouse begin to move down from the 
coniferous zones. If the breeding range is not 
still covered by winter snow, the males will 
establish territories which consist of open areas 
for display. They need shelter and hiding places 
in the form of fir clumps and willows. Logs and 
stumps provide them with observation points. 

Male blue grouse hoot from the tops of high 
pine trees or elevated areas on the ground. They 
hoot at different times of the day but usually in 
the early morning and late evening. If displaying 
on the ground, both wings are slightly drooped 
and the tail is partially spread and raised. Neck 
feathers are opened to expose an oval gular sac 
that is surrounded by white-based neck feathers, 
forming a "rosette" pattern. In this posture, the 
gular sac is partially inflated enabling him to 
utter the unt, wunt, wunt, tu-wunt, wunt, wunt 
sound. 

If another male grouse is present, the display-
ing grouse's eye combs become enlarged and his 
tail is tilted toward the other bird. The wing 
away from the interloper is drooped in propor-
tion to the amount of tail tilting. The displaying 
male may then advance toward the intruder with 
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1 

A female blue grouse 

as she posed on a rock in 

Sequoia National Park. Her 

chicks had disappeared in 

the willows. 

an arcing dash. Tail cocking is maintained at a 
maximum, with wings drooping so much that 
they drag on the ground. He then runs forward 
with short, fast steps and stops with a deep 
w Un t. 

If the interloper is run off, the male displays 
about the female. He raises and lowers his body 
while jerking his head. He always keeps his neck 
rosette and nearer eye comb in full view of her. 
After a few minutes of display, and if the female 
is receptive, he moves behind her and mates. 

The female alone undertakes the role of nest 
building, egg incubation, and caring of the 
brood. Nests are usually built near logs or under 
low tree branches and are fairly well concealed. 
The nest is often located in an area where the 
brood will have a good chance of finding food. 
Upon hatching, the young soon become fairly 
independent of the female. The female feeds 
mostly in the early morning and late afternoon 
while the young feed most of the day. For the 
first ten days the young will feed almost exclus-
ively on insects, and as they grow older they 
seek out berries, such as currants and June-
berries. As summer draws to an end, the young 
birds and adults gradually move to the higher 
elevations, following the ripening berry crop. The 
arrival of winter will find grouse in the sub-
alpine forests where they subsist largely on pine  

needles. The winter habitat is probably deter-
mined more by cover than by altitude. 

While hiking the backcountry of Sequoia 
National Park, I came to a meadow through 
which a willow-choked stream flowed. Within the 
willows came a kuk, kuk, kuk sound. It was a 
mother blue grouse calling together her brood. 
She was leading them deeper into the safety of 
the willow entanglement. About due for a rest 
stop, I lowered my pack and sat down to watch. 
Soon she came out of the willows, followed by 
one of her little ones, and started up a nearby 
brushy talus slope. They were no longer alarmed 
by my presence, and the mother grouse even 
allowed me to photograph her while she posed on 
a rock. The little one quickly sneaked back into 
the willows. When I started to approach the 
mother grouse even closer, she hopped to the top 
of a large boulder and then flew to the upper 
part of the meadow. With winter just around the 
corner, was it her natural inclination to head for 
higher elevations? Some climbers believe that 
blue grouse are hopelessly confused since in the 
late fall, at a time when most creatures head 
downslope, grouse move upslope and winter in 
the snow of the high country. When spring ar-
rives, grouse head downslope while other crea-
tures head upslope. Confusing? Only to us 
humans. 
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After a climb of Rainier, Jim Clay and I head 
north through the Okanogan Valley of British 
Columbia. The next day finds us at Robson 
Meadows campground, contemplating the task 
before us. We elect to try Robson's Kain Face, 
the first ascent route pioneered by the Austrian 
guide, Conrad Kain, in 1913. Besides being a 
classic line, the Kain Face would, due to its ex-
posure, offer less objective danger than some 
other routes, such as the standard South Face 
route. As usual, the upper 2000 feet or so of 
Robson is shrouded in cloud. Even partially ob-
scured, Robson, highest summit in the Canadian 
Rockies at 12,972 feet, remains an impressive 
sight as it towers some 10,000 feet above the 
Fraser River flowing by its base. 

An early start the following morning rewards 
us with the sight of a cow moose in a wallow be-
side the Berg Lake trail. The beautiful Robson 
River is a green torrent as we hurry towards 
Berg Lake. Beset by hourly rain showers, we 
stop to brew lunch at the Berg Lake shelter 
where the ground squirrels raid Jim's food 
supply by chewing a hole through his new pack. 
Continuing up along the Robson Glacier, we 
make camp on a gravel flat below Extinguisher 
Tower, still unable to see Robson's summit for 
clouds. 

Next day, we skirt left above the lower icefall 
and get on the glacier beside Extinguisher 
Tower. Donning rope and crampons, we trudge 
through a foot of recent snow towards the icefall 
left of the Dome. Although many crevasses are 
hidden by the snow, we reach the icefall without 
incident, and I thread a route through the 
jumbled ice. Innumerable fractures and threaten-
ing seracs make the icefall an uneasy place to 
be, and we are both thankful to reach relative 
safety atop the Dome. In preparation for Rob-
son's famous storms, we kick out a meter-deep 
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pit for the tent beside the lip of a solitary cre-
vasse, which is the only wind protection avail-
able atop the Dome. Despite improving weather 
conditions, we elect to take a rest day after com-
pleting camp too late to begin the requisite mid-
night start on the route. 

In the morning we are treated to highly unus-
ual conditions—clear weather! The air is calm, 
and we bask under a gorgeous blue sky in the 
intensely warm sun which, unfortunately pre-
cipitates avalanche and ice fall from the Kain 
Face early in the day. We have a fantastic view 
of nearby Mt. Resplendent, the Robson Glacier, 
the Helmet, Fuhrer Ridge and, of course, the 
Kain which rises above our camp. So many 
friends have returned from Robson with horror 
stories about the mountain's inclement weather 
that I can hardly believe our lucky timing. Hop-
ing this rare weather will hold another day, we 
plot a route up the left side of the Kain's dis-
tinctive ice bulge and note the avalanche pat-
terns during the day. By mid-afternoon, we are 
no longer alone, as John and Eric of Scottsdale, 
Arizona arrive at our site. Another team of two 
Canadians arrive at dusk. Both parties also have 
designs on the Kain Face. 

Jim and I spend a restless night, anticipating 
what lies above, and it is with relief that we rise 
at midnight to get on with the climb. After a 
quick, cold breakfast, we rope up and Jim leads 
off towards the Face. The weather is still calm 
and clear with a partial moon which renders our 
headlamps unnecessary. At the bergschrund, Jim 
flounders through a short section of unconsoli-
dated snow. Above the 'schrund, the frozen sur-
face is of a uniform "styrofoam" consistency 
which provides a superb climbing medium that 
swallows up our tools. The night sky is incredi-
ble, treating us to a light show of moon, stars, 
green aurora borealis, and a solitary satellite 



Text and Photography by J. Edward Sondino 

streaking overhead. We move steadily up the 500  

face, climbing together and violating the solitude 
only with the crunch of our crampons and tools 
and the occasional inquiry of, "How's it going 
up/down there?" A traverse right over the top of 
the ice bulge and beneath a large cornice brings 
us to the ridge crest. At the ridge we are met by 
a stiff wind from the south side and quickly don 
more clothes before continuing up the broad 
ridge toward the summit. A wind-borne lump of 
ice ricochets off my helmet as the ridge steepens 
up the side of the summit pyramid. We again 
make steady progress up the snow and ice 
slopes, reaching the unusual summit, a hemis-
phere of ice with a crevasse through its center, 
in time to view the sunrise, three and one-half 
hours after leaving camp. Here we are—atop the 
magnificent Robson, monarch of the Canadian 
Rockies! With the good weather and conditions, 
I can't believe getting here was so easy com-
pared to my mental preparations for violent 
winds, poor conditions and being pinned in the 
tent for days by wretched weather. 

We spend over an hour on the summit, watch-
ing the colorful sunrise unfold and attempting to 
assimilate the incredible view. An occasional 
dark cloud races by overhead, reminiscent of 
movies I've seen of Patagonian storms, and it's 
apparent that the weather is beginning to de-
generate. To the south, and two miles below us, 
the Fraser River follows Highway 16 out of the 
mountains. Dominating the view west, Robson's 
massive shadow stretches to the horizon, while 
Mt. Whitehorn glimmers golden with alpenglow. 
Berg Lake sleeps in shadow a mile and a half 
below, and we can see over Robson Pass into the 
Smoky River drainage. Though over a half-mile 
wide, the Robson Glacier doesn't appear very 
large from our vantage point. Emperor Ridge 
seemingly disappears out into space, and the 
Fuhrer Ridge appears in profile across the fluted 
upper portion of the. North Face. 

Suddenly, our reverie is broken by thoughts of 
the Kain's decreasing stability in the morning 
sun. We hasten back down the ridge, pausing 
briefly to talk with the ascending Canadian duo 
who indicate they will traverse the mountain to 
the Ralph Forster Hut. The Kain is a reflector 
oven and we swelter while downclimbing the 
face. Hurrying through degenerating snow condi-
tions, we reach camp before eight o'clock, and 
the first avalanche occurs on the Kain within a 
half hour of our return. 

Basking in the glow of our good fortune, Jim 
and I watch clouds plume off Robson's summit 
as the weather continues its return to normal 
status. The cloud ceiling gradually drops down 
to just above camp and a torrential afternoon 
rainstorm leaves the snow littered with insects 
carried up from the river valleys. We plan an 
early morning descent in what will, hopefully, be 
better snow conditions. 

Unfortunately, it doesn't freeze overnight and 
the snow is still sloppy at six o'clock. We rope 
up with John and Eric for added protection 
against rotten crevasse bridges, and Jim leads 
down through the menacing icefall. Once again, 
the seracs allow us safe passage to the glacier 
below. Shortly after parting ropes with John and 
Eric, I fall through a snow-covered crevasse 
which provides unneeded excitement. Much of 
the new snow that had been on the glacier is 
melted, and the lower glacier is covered in places 
with several inches of running water. Some of 
the side glacial streams have risen substantially 
and provide an unexpected challenge to cross as 
we move along the edge of the main glacier. 

Trudging along Berg Lake, my gaze is fixed 
upon Robson's awe-inspiring north facade. Al-
though I've probably just used up a lifetime al-
lotment of decent Robson weather, the elegant 
North Face beckons, its half mile of bluish ice 
shimmering through the clouds and fog. Another 
day perhaps. El 
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Oxygen Ll se on ¶1)1. tirerest 
An Atlantic Alpine Club Report, 1984 

By Tom Hoizel 

The first mountaineering use of oxygen breath-
ing equipment occurred during the British Mt. 
Everest Expedition of 1922. A fully-loaded oxy-
gen system consisted of 4 narrow steel cylinders 
each containing 240 liters of oxygen, and weigh-
ing a burdensome 35 pounds. The user obtained 
a shot of oxygen by releasing his bite on his 
mouthpiece. Biting down when exhaling diverted 
the oxygen flow into a bladder where it collected 
for the next breath. Although of fragile construc-
tion (glass T's were used!) and heavy, the 
system efficiently supplied the climber with 
about 2 liters of oxygen per minute. 

Using this new-fangled oxygen system, George 
Finch climbed at phenomenal speeds (see Climb 
Rate Graph). Yet the prejudice against this "art-
ificial means of speeding up the ascent" was so 
strong by most climbers (and particularly by the 
Old Guard dominating the Alpine Club) that 
Finch's speed was heavily deprecated and his 
outstanding feat soon evaporated in a smoke-
screen of meaningless comparisons. 

Nevertheless, oxygen was taken for the next 
attempt on Everest, that of 1924. The apparatus 
was improved over that of the previous expedi-
tion in that 3 larger flasks were used to provide 
1600 liters. A clever diluter system (the valve 
that cuts down the high storage pressure to low-
er, breathable pressure) was used that is said to 
have sensed the mass flow of oxygen delivered, 
instead of the volume of flow. This meant the 
user got the same amount of oxygen no matter 
how high he went. 

However, the workmanship of the 1924 system 
was atrocious. Many of the regulators didn't 
regulate and many of the oxygen bottles leaked. 
It was only the mechanical genius of young 
Andrew Irvine that saved the day. He literally 
rebuilt many of the oxygen systems, and by re-
ducing the number of bottles to two, reduced the 
weight of the systems to 25 pounds. Still, in the 
words of George Mallory, the units "were a 
bloody load for climbing." 
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The improved 1924 systems provided about 2.2 
liters per minute (1/m)—enough for 8 hours of 
oxygen, if used continuously. Mallory was initi-
ally against the use of oxygen for the same 
ethical reasons which its use is objected to to-
day. But when faced with making a last ditch 
effort to climb the mountain (at 37 years old, 
and 3 times to Everest, he could not expect to 
return again), he decided to use oxygen. This 
decision dictated selecting 22-year-old Andrew 
Irvine as his climbing partner instead of the far 
more experienced Noel Odell. 

Odell was not at all interested in using oxygen 
and, indeed, his superb performance on Mt. 
Everest's north face without it was used as 
"proof" both that oxygen was not beneficial and 
that the mountain could be climbed without it. 
Even so, the difference between Odell's climb 
rate and Finch's were "proof" enough to this 
writer that he predicted Everest could not be 
climbed without its aid. This because all the 
early climb rates dwindled to zero at about 
28,500 feet—a point on Mt. Everest where the 
mountain becomes suddenly steeper. 

It turns out that most early Everesters prob-
ably could not have reached the summit without 
oxygen because of a major, unwitting logistical 
error. Seen with hindsight from the comfort of a 
drawing room, it is now clear that nearly all the 
early climbers (through the 1950's, at least) suf-
fered from severe dehydration which grossly re-
duced their physical output. It is easy to see 
why: With their pathetically inadequate equip-
ment, their tiny, drafty assault tents, the stoves 
that would hardly roast a proper hot dog at sea 
level, all these misery factors made melting snow 
to provide 6 liters of water per day per man, a 
practice almost universally ignored. 

Almost universally ignored. One man who was 
properly hydrated was none other than Noel 
Odell. By now superbly acclimatized, he was 
mess steward for Camp 4 (C-4) on the North Col, 
and responsible for brewing up tea to serve ex- 



hausted climbers returning from their assaults. 
It was an unglamorous task with the singular 
advantage of being able to obtain all the liquid 
he could drink. 

When Odell set out in solo support of Mallory 
and Irvine's final attempt, he climbed without 
oxygen at the same high rate as Reinhold 
Messner soloed over the same terrain some 46 (?) 
years later. Although Messner climbed on snowy 
terrain, which is more difficult, he had better 
(warmer, less wind) weather. Both men carried 
similar loads. 

At what rate did Mallory and Irvine climb in 
their oxygen attempt? Surprisingly, there seems 
to be enough information to make a realistic esti-
mate. Mallory sent down a note from C-6 saying 
"to here on 90 atmospheres for the two days, so 
we'll probably go on two cylinders. . . Perfect 
weather for the job." Using 90 atm from 2 
oxygen tanks means he and Irvine each used 1/4  
of their supply, or some 800 liters to climb 3800 
feet. At 2.2 1/m, they must have climbed for 6  

hours which equals a rate of 633 ft./hr.* This 
supposition fits nicely on the climb rate chart. 

There is an additional clue to Mallory and 
Irvine's climbing speed—again a supposition—
which also seems to confirm that the climbers 
were climbing at the speed estimated here. Mal-
lory also wrote Capt. John Noel a note (carried 
down by porters) to be on the lookout for them 
at the Second Step by 8 AM. 

The Second Step is some 1400 feet higher than 
Mallory and Irvine's C-6. Using their (presumed) 
previous two-days' climb speed, Mallory had esti-
mated taking another two hours to reach the 
Second Step, assuming a normal early start at 6 
AM. (Earlier "Alpine" starts were not carried 
out on Everest due to the extreme cold.) Of 
course, Mallory (and all other climbers on that 
North Face route) seriously underestimated the 
difficulty of the First Step. (It "does not need to 

*Note:  But if Mallory meant 90 atm from a single tank, then we know 
nothing about their climbing except that they must have used oxygen 
intermittently, as the Chinese Everesters did in 1960 and 1975. 
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Tom Holzel has kindly allowed me to use a diagram of climbing rates 
estimated for different parties over the last four or five thousand feet on 
Mount Everest. Each circle represents a best estimate of climbing rate at 
that particular altitude, calculated from the account written by the 
climbers. The circles for each party are joined by lines only for conve-
nience in reading, and the slope of the lines does not necessarily mirror 
continuously the changes in climbing rate. He was interested in approx-
imating how fast a well-acclimatized party could climb under average 
snow and weather conditions, using oxygen, compared to a similar party 
without oxygen and for this reason he excluded climbs made under 
especially severe conditions or on extreme routes. The smoothed curve 
(darker line) is his estimate of the climbing rate of Mallory and Irvine in 
1924, but of course no one can know how accurate this is. Note the 
small spurts by Odell (13), and by Messner and Habeler (12), as they 
drew on their final reserves. Although it is impossible to draw firm con-
clusions from such rough and limited data, one might conclude, first 
that parties can reach the top with or without oxygen but will be painful-
ly slow at the end, and secondly that oxygen does make a difference, but 
less difference the higher one goes (as Henderson predicted). It would be 
interesting to determine the climbing rate of a person breathing oxygen 
all the way from, say 10,000 feet, and unacclimatized. On average alpine 
routes up to 12-14,000 feet, a good party can easily climb 1,000 feet per 
hour. 

PARTY OR PERSONS YEAR ROUTE CONDITIONS OXYGEN? 
I. Norton, Mallory, Somervelt 1922 North Ridge Good None 

Norton, Somervell 1924 North Ridge Excellent None 
Harris, Wager 1933 North Ridge Excellent None 
Shipton, Sniythe 1933 North Ridge Excellent None 
Bruce, Finch 1922 North Ridge Excellent Oxygen 
Bourdillon, Evans 1953 Southeast Good Oxygen 
Hillary, Norkay 1953 Southeast Good Oxygen 
Whittaker, Gombu 1963 Southeast High wind Oxygen 
Chinese 1975 Northeast Good Oxygen at 

rest stopc 
Chinese 1975 Northeast Good Oxygen at 

rest slops 

II. Japanese 1980 Northeast Fresh snow Oxygen 

Messner, Habeler 1979 Southeast Excellent None 

Odell I9f Northeast Excellent None 

Going High, Chas. Houston, American Alpine Club 1980. p. 166-167. 



be climbed—it is easily turned on the North 
Face," stated Hugh Ruttledge, a subsequent 
Everest Leader.), and the great difficulty of ap-
proaching the Second Step. 

We will never know the full outcome of the 
Mallory and Irvine episode unless the body, re-
ported to be lying on the 8200m snow terrace by 
Chinese porter Wang Hung-bao, is recovered 
along with its camera. Both Mallory and Irvine 
were carrying cameras and Irvine, whose body it 
most likely is, was a prolific photographer. 

Back in England, the oxygen debate raged on. 
It was becoming obvious even to oxygen sup-
porters that not enough benefit was being de-
rived from the "bloody load," so they turned 
their attention from the conventional, open-
circuit oxygen breathing system to the more 
complex closed-circuit type. 

Open-circuit oxygen systems simply enrich the 
large volume (100-200 1/m) of outside air a 
climber breathes by mixing in a small quantity 
of pure oxygen. Breathing at a rate of 100 1/rn, 
an oxygen system addition of 3 1/rn raises the 
normal oxygen content of inspired air by 10% 
(from 21% to 23%). It is said that this enrich-
ment has the effect of lowering the "oxygen alti-
tude" by some 10,000 feet, but even breathing 
air equivalent to 17,000 feet cuts down signifi-
cantly a climber's work capacity. 

Note that a greater relative oxygen boost is 
provided by an open-circuit system at lower 
respiration rates where the 3 1/rn of pure oxygen 
makes up a greater percentage of the total air 
breathed than the same quantity of gas mixed 
with a larger volume of air when breathing hard, 
so one feels better at lower exertion rates. 

A closed-circuit system provides the climber 
with nearly 100% oxygen at all times. This is 
enough so that even at the reduced atmospheric 
pressure on the summit of Mt. Everest, a person 
using a closed-circuit system gets at least as 
many oxygen molecules into his blood stream as 
he would breathing air at sea level. Ergo, one 
would think, a closed-circuit system should en-
able a climber to scamper up Everest like a hiker 
scrambling up the backside of Mt. Washington. 

But physiologists say it's more complicated 
than that because acclimatization plays a not 
completely understood role in the body's ability 
to use pure oxygen. High altitude physiologist 
Dr. Charles Houston believes that it is not oxy- 
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Standard single-canister HCR prototype. The user is 
holding a 4-lb. Chemox solid-state oxygen canister good 
for 8 hours of sleeping and at least one hour of maximal 
output. 

gen lack alone that limits performance at high 
altitudes, so simply restoring sea-level air won't 
restore sea-level performance. 

The chain of events governing the work limit 
at high altitude differs depending on whether the 
climber is acclimatized or not. When exercise 
produces lactic acid and CO2, an unacclimatized 
person's blood can, to a large extent, buffer or 
"neutralize" this acid balance shift. Respiration 
is then governed primarily by the body's oxygen 
requirement. 

Acclimatizing to high altitude alters in a pro-
found way the blood's ability to buffer any 
change in acid balance. Now lactic acid and CO2 
production by themselves influence the breathing 
rate. This increased breathing rate becomes a 
larger and larger part of the climber's total work 
load; a work load that, since it is not caused by 
oxygen lack, cannot be reduced by increasing the 
oxygen supplied. 



Nevertheless, all oxygen experts believe that 

closed-circuit systems will permit significantly 
improved performance at high altitudes. So far, 
closed-circuit systems have been an order of 
magnitude more complex to build. 

Why not then let a climber breathe pure 
oxygen from an open-circuit system? The answer 
is that a climber has the unstoppable urge to 
ventilate his lungs at rates as high as 200 1/rn 
(but lower if breathing enriched air). If this 
quantity of atmosphere were supplied by an 
open-circuit as pure oxygen, the climber could 
only use or "burn" an absolute maximum of 6 
1/rn, with 2 1/m being a useful rate. At 100 1/rn 
ventilation rate, with only 2 liters being ab-
sorbed, the other 98 liters of oxygen would be 
exhaled to the outside. Using 100 1/rn means an 
1800-liter tank would be exhausted in 18 
minutes! 

Trying to collect the exhaled oxygen to re-
breathe it would work until the CO2 level in the 
rebreathed gas rose; but that would take only a 
few breaths. A two percent CO2 level causes 
heavy breathing and the sense of impending suf-
focation. Six percent is intolerable. However, if 
the CO2 could be removed from the rebreathed 
oxygen, the entire 100 liters of oxygen could be 
used up to extinction —enough for 16 minutes of 
breathing the same oxygen that was used up in 
one minute of the "pure oxygen" open-circuit 
system. At a normal 2 1/rn oxygen use rate, an 
1800 liter closed-circuit tank would provide a 
climber with sea level air for 10 hours. 

Of course, the "magic" of the closed-circuit 
system comes at a cost. CO2 absorbing chemi-
cals and the insulation required for the CO2 
scrubbing reaction (which causes and requires a 
very high temperature), a large breathing bag, 
plumbing and a difficult-to-achieve perfect seal of 
the mask to the user, all contribute to far great-
er complexity, and, therefore, to severely lesser 
reliability. 

The first closed-circuit system on Everest was 
taken on the expedition of 1936. This attempt 
was snowed out and the opportunity to use the 
rebreather never presented itself. 

The next (and last pre-WWII) expedition to 
Everest, that of 1938, also took closed-circuit 
oxygen systems, one of which was tested several 
times at the North Col (C-4), at 23,000 feet, 
and above. Peter Lloyd reported his attempt to  

climb up to C-5 with the closed-circuit set: "But 
it soon became evident that something was very 
wrong. Mechanically everything was perfect, and 
the valves were opening and closing like clock-
work, but inside the mask I was nearly suffocat-
ing, and I had to stop frequently to take a dose 
of fresh air." 

The sense of suffocation Peter Lloyd describes 
seems to indicate that the CO2 absorption was 
not proceeding adequately. Was this due to 
insufficient temperature of the soda-lime absorb-
er? Lloyd thought not, but that is a very real 
possibility. The only other likelihood is that not 
enough oxygen was being supplied. The system 
was designed to allow a flow of 2+ 1/rn—fine for 
light to medium work—but if a minor malfunc-
tion reduced this flow (still a chronic problem 
with high-pressure oxygen systems), the climber 
would go into oxygen debt, produce large 
amounts of lactic acid, and feel a desperate need 
to breathe harder. No amount of CO2 scrubbing 
can make up for insufficient oxygen. 

The Swiss Everest attempt in the Fall of 1952 
used a novel*  closed-circuit set that it was hoped 
would avoid the many pitfalls of the previous, 
unduly complex rebreathers. The Swiss device 
consisted of a small canister of an oxygen-
generating chemical —potassium superoxide 
(K02) and a little breathing bag. The whole 
thing weighed only 41/4  pounds. The system was 
meant to be used only for sleeping when the 
body's oxygen requirement is only 1/2 1/rn. 

The idea of using chemical oxygen was in-
spired since it removed the major cause of 
oxygen set malfunction even today—the pressure 
reduction, or "diluter" valve. And K02 was a 
brilliant choice to generate oxygen because this 
chemical also absorbs CO2!** 

The idea of using closed-circuit oxygen for 
sleeping was also interesting for another reason. 
Imagine climbing to the South Col (26,000 feet) 
and then sleeping each night at sea level. The 
theory being that exposure to at least several 
hours per day to the high altitude environment 
is enough to build and maintain acclimatization, 
while the 8-hour repose at "sea level" would 

*The  U.S. Navy Research Lab was first to use K02 as a rebreather 

chemical in a research project started in 1935. 

**The  reactions being: 2K0 2  + H2 0..2 KOH + 3/2 02  and then: 2K0H 
+ CO2;R2CO 3  + H2 0) 
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prevent high altitude deterioration. This theory 
is very exciting, but has not yet been proven. 

The Swiss rebreather solved some other prob-
lems, too. Breathing pure oxygen reduces greatly 
the high breathing rate which is responsible for 
such a great water (vapor) loss. In fact, there is 
an excess of water in rebreathers, making them 
sloppy in use. At night, the K02 canister gets 
mildly warm, a perfect addition to any freezing 
sleeping bag. 

Most interesting, the chemicals react in pro-
portion to the user's level of exertion. Hard 
breathing sends a lot of water vapor into the 
system causing the chemical reaction to speed up 
and supply more oxygen. More CO2 is absorbed 
as well. The change in speed of the reaction 
proceeds at a moderate pace and, once cooking, 
will not slow down quickly, resulting in over-
production (wasted) oxygen. This essentially 
pressureless system is by no means perfect; 
however, consider the alternative. 

I estimate that open-circuit oxygen systems 
fail, or work at reduced capacity, about 25% of 
the time when used above 25,000 feet. The major 
cause of failure seems to be the freezing up of 
the diluter valve, a pin-hole through which high 
pressure oxygen seeps. 

When a high pressure gas expands, it cools 
down. Since the diluter valve is already at ambi-
ent, below freezing temperature, any trace of 
water vapor in the oxygen will tend to freeze 
solid at the diluter outlet. Since the regulator 
will remain well below freezing, the ice will 
remain solid, putting the open-circuit device out 
of action or reducing its flow. The wind-blasted 
side of a frozen mountain is no place to effect a 
high-tech repair, and most jammed regulators are 
finished for the duration. (They will work fine 
back in the heated labs at home, of course, to 
the sharp suspicion of their makers.) 

So the concept of a pressureless "solid state" 
oxygen system, with no valves at all, is an 
appealing one. Unfortunately, the Swiss ran into 
appalling weather. Lambert and Sherpa Tenzing 
worked their way above the South Col in gale 
force winds using the sleeper rebreathers. Of 
course, their climbing exertion overwhelmed the 
small systems. But the chemicals did work when 
the climbers stopped to refresh themselves, and 
so the use of K02 kindled in this writer's mind 
the conviction that it remains the most interest- 
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ing alternate approach to high altitude oxygen 
design. 

The massive British Mt. Everest Expedition of 
1953 took no chances. Once again, they brought 
both types of oxygen systems—open and closed. 
The open circuit system was conventional, and 
the rebreather, advocated by Charles Evans and 
Tom Bourdillon, was similar to the 1938 design 
—except that the 1953 rebreather went a little 
longer before it failed. 

But, fail it did. And, this time, for a different 
reason, I believe, than the chemical failure of the 
1938 device. 

Evans and Bourdillon did receive briefly the 
enormous benefit a closed-circuit system promis-
es. A look at their climb rate shows them to 
have started their ascent at the highest speed on 
the graph. Then their ascent rate plummeted to 
near conventional oxygen-assisted rates. Why? 
The climbers complained of labored breathing 
but not the sensation of suffocation experienced 
by the 1938 climbers. 

The probable answer points out another diffi-
culty of closed-circuit systems. The air we 
breathe is made up of 21% oxygen, 78% nitrogen 
and 1% argon. The latter two gases are inert fil-
lers and merely take up space in the lungs. 
When putting on a rebreather system on the 
mountain, it is impossible to completely exhaust 
the lungs of their atmospheric inventory, so 
when you start breathing the 100% oxygen from 
the rebreather, you automatically contribute a 
quantity of nitrogen to the closed system. This 
initial lung inventory is what brings the oxygen 
percentage of the closed-circuit system down to 
less than 100%. 

From then on, the oxygen supplied by the re-
breather is consumed by the body; the exhaust 
CO2 is absorbed by the rebreather; but the 
nitrogen from your lungs is continuously re-
cycled. This process continues satisfactorily un-
less there is a leak to the outside. In that case—
and this is what must have happened to the 
Evans' system—each inspiration draws system 
oxygen, and some outside air as well. The oxy-
gen portion of the outside air is consumed, but 
the nitrogen cannot be. Slowly, as the nitrogen 
infiltration continues, it equals inside the re-
breather the same percentage as outside air. At 
that point, you are breathing the equivalent of 



outside air, except it is coming from a 35-pound 
contraption on your back. 

The inexorable drop in Evans and Bourdillon's 
climbing speed, approaching that of open-circuit 
users, and then dropping further still, suggests 
clearly (as Tom Bourdillon suspected) that an air 
leak had occurred. So yet another closed-circuit 
system failed on Mt. Everest. 

But the quest for a better mountaineering oxy-
gen system goes on. The most recent test of 
closed circuit systems was conducted by Dr. 
Richard L. Burse and Dr. Louis D. Strong at the 
U.S. Army Research Institute of Environmental 
Medicine (USARIEM) in Natick, Massachusetts. 
Three types of closed-circuit systems (designed 
for mine rescue work) were tested—all employing 
oxygen stored in high-pressure tanks. Although 
one device, a Scott "Rescue Pak," worked suc-
cessfully at minus 4°F, neither it or any of the 
other systems could be reused. Because of the 
great water production of the closed-circuit oper-
ation, each froze solid after use, and was not 
field repairable. 

Some of these systems use full face masks to 
seal the user—particularly bearded users—
against outside air. Full face masks mean the 
user's hot, moist breath reaches - and instantly 
fogs—the eye piece lenses. Other systems use 
nose clips and bite pieces to effect a seal. Clean-
shaven pilots can obtain a tight seal with their 
semi-custom nose-mouth masks, but this type is 
not practical for mountaineering use: the pres-
sure of the mask or clip reduces circulation, 
which is dangerous in extremely cold weather. 

The writer, strongly attracted to the as yet 
unfulfilled potential of the Swiss closed-circuit 
system has designed such a device for climbing 
and sleeping at high terrestrial altitudes (US 
Pat. 4,440,165). This device, called the "Hoizel-
Chemox Rebreather (HCR) uses a commercially 
available KO 2  canister weighing 4 pounds that 
supplies 8 hours of sleeping oxygen or 1 hour of 
oxygen at high exertion rates. Moderate physical 
output increases the canister duration beyond 
one hour. 

The HCR system attempts to avoid all the 
known problems of closed-circuit systems. 
Whether there are still a host of unknown prob-
lerns remains to be tested. Like the Swiss 
system, the HCR is essentially pressureless, so 
no diluter valve can freeze up. Simple rubber  

butterfly valves control the direction of the in-
spired and expired air. If they freeze up after 
use, as is expected, they are cleared by squeez-
ing them to crush the ice which falls into trap 
areas out of the way of the air flow. The entire 
system is made of silicon rubber and can be 
opened up without tools. There is one metal part. 

The Swiss problem of slow cold-start is par-
tially solved by the incorporation of a chlorate 
candle in the Chemox canister. Pulling a pin 
(much like a hand grenade) fires up an oxygen-
producing chlorate candle that provides instant 
oxygen for a few minutes and enough heat to 
start the KO.2 reaction. Nevertheless, in a test 
conducted in the U.S. Army Cold Regions Re-
search Lab in Hanover, New Hampshire, an 
HCR system cold-soaked to minus 25°F took 
about 5 minutes to get up to speed, after which 
the tester could pedal an ergonometer at 600 
k/p/rn (moderately heavy work). 

After one hour of pedalling in the -25°F room, 
the canister was still perking, but the tester's 
legs gave out. He removed the nearly spent can-
ister (which had blistered its paint job with heat) 
and inserted a fresh one. In the minute this ex-
change took, the HCR system froze solid, but a 
few squeezes were all that was required to free 
up the air passages and resume operation! 

The HCR system has been produced in proto-
type form only. Three such prototypes and forty-
eight oxygen canisters were sent via Beijing to 
the French Military Everest Expedition in 1981. 
The entire shipment mysteriously disappeared 
after being delivered to CMA for transport to 
Base Camp. 

Still, the great promise of closed-circuit oxygen 
systems has not yet been realized on an expedi-
tion. To date, the most practical mountaineering 
oxygen systems are still the open-circuit system, 
such as the very ingenious, and simple, Hornbein 
system of 1963, which is inseif not unlike the 
first system used by Finch in 1922. 

Lighter, wire-wound fiberglass oxygen bottles 
contain ever greater pressures of oxygen that 
produce an effective performance boost with a 
reliability that, while probably not acceptable to 
Ralph Nader, at least work fairly well most of 
the time. Today, in a period of declining interest 
in the use of oxygen for mountaineering, that is 
the most you can expect. 
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North Peary Land Expedition 
The 1986 American North Peary Land Expedition cur-

rently has an opening within the mountaineering team 
to be part of the first American (and second ever) 
ascent of Helvetia Tinde (the highest peak in the north-
ernmost mountain range on earth). The expedition, 
which will be in Northern Greenland for two months, is 
partially funded by outside sources as well as individual 
member contributions. 

The optimum mountaineering team candidate should 
have previous glacier and expedition experience in addi-
tion to a personal interest in the Arctic. For more infor-
mation, please contact expedition co-leaders Ken Zerbst, 
(303) 697-6594 or Joh Jancik, (303) 841-8791. 

Torres del Paine, Patagonia, Chile 
Between November 2nd and December 20th, 1984, 

Craig Peer (American), Dave Davies and Jonathan 
Gordon (South Africans) climbed a new route on the 
east face of the South Tower of Paine. Nine days of 
climbing were required to climb 22 pitches up to 5.10, 
A4 in difficulty. Approximately half of the route was 
free and half consisted of difficult direct aid. Six bolts 
were used in addition to many rurps, knifeblades and 
hook moves. The weather averaged 1 - 2 climbable days 
a week. On December 20th, the climbers bivouacked on 
a ledge approximately 500 feet below the summit in a 
summit attempt. At 2 a.m. on December 21st, a rockfall 
hit the bivy ledge and Peer was hit by a large rock 
which broke his left leg. Peer was lowered 1700 feet 
down the wall to a snow cave, and at 2 a.m. on Decem-
ber 22nd, a huge rockfall narrowly missed hitting the 
snow cave. Most of the rockfall was the result of unus-
ually warm weather in the area. On December 23rd, the 
Chilean Carabineros landed a helicopter near the base of 
the South Tower in what was described as the most 
dangerous helicopter rescue ever performed in Torres 
del Paine. 

—Craig Peer 

Record Tyrolean 
Last June, some members of the National Park Ser-

vice and the National Cave Rescue Commission conduct-
ed a joint rescue practice at Devils Tower in Wyoming, 
setting up a tyrolean from the summit of the tower to 
the meadow at its base. Devils Tower rises abruptly for 
600 feet above a broad talus slope. A 1600-foot static 
line was used at the main line, which was stretched out 
to a 60-degree angle with a distance of 825 feet from 
top to bottom. The start-to-finish time was 32 hours and 
a new record was set, both in distance of the tyrolean 
and in time taken to complete the operation. 

—Response, Fall Issue 
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Finger Jam 
Cracks not big enough for a hand jam? Try this tip 

from Climbing Journal, Japan. 

The Tennessee Climbing Association 
April 27th will mark the first annual meeting of the 

newly-formed Tennessee Climbing Association. The TCA 
meeting will be held on Lookout Mountain, Tennessee, 
which is in the heart of one of the region's finest climb-
ing areas. At its meeting, the TCA will host a slide 
lecture by Alan Kearney covering his recent alpine as-
cent of Patagonia's Cerro Torre and the Casarotto Pillar 
of Fitz Roy. In addition, the TCA will host a "program" 
by Rob Robinson covering a wealth of excellent sand-
stone climbs in the Chattanooga, Tennessee area. New 
memberships are enthusiastically welcomed. For infor-
mation, write: Tennessee Climbing Association, P.O. 
Box 3344, Nashville, Tennessee 37219-0344, attention: 
Paul L. Sloan. 

Alpine Ascent of Fitz Roy 
On December 24, 1984, Bobby Knight and Alan 

Kearney reached the summit of Fitz Roy by the North 
Pillar. This was the first alpine-style ascent of the 5,000-
foot North Pillar. It required 4 days to reach the 11,074-
foot summit and 45 pitches of belayed climbing. 

One month later, in January, 1985, Alan Kearney and 
Swiss climber Beda Fuster made the 8th ascent of 
Cerro Torre by the Southeast Ridge. The mountain is 
lower than Fitz Roy, but because of its sheer walls and 
proximity to the ice cap, less than two dozen climbers 
have ever stood on top of the ice mushroom that caps 
the summit. The climb followed the Maestri route of 
1970 and required 21/2  days and 38 pitches to reach the 
summit of Cerro Torre. 



CHOICE MOUNTAIN BOOKS 

The Shishapangma Expedition 

By Doug Scott and Alex Macintyre. Published 
by The Mountaineers. An account of the successful 
1982 British climb of the formidable south face of 
Shishapangma, done fast and light, alpine style, with 
limited finances. Rich in anecdotes of the frustrations 
of crossing backcountry Tibet. Winner of 1984 
Boardman & Tasker Award for outstanding 
contribution to mountain literature. 322 pages, 58 
photos, hardbound, $18.95 plus $1.70 postage & handling. 
(Calif. res. add 6% sales tax.) 

10110ppw 

Ph1" Going Higher 
The Story of Man and Altitude 

By Charles S. Houston, M.D. 
Going Higher is written for 

the skier, climber, or flier, or for any person 
interested in how our wonderful bodies work, how we 

adjust to lack of oxygen whether due to altitude or to illness. The 
book examines how more than a dozen persons have been able 

to reach the top of Everest without oxygen, and it discusses what kinds 
of illness or disability make it dangerous for some people to go 

even to a moderately high elevation. Though a serious book about a 
serious subject, it is written in a light and easy-to-read style—for anyone. 

$10 plus $1.25 postage & handling. (Calif. res. add 6% sales tax.) 

The Armchair Mountaineer 
By David Reuther and John Thorn. Charles Scribner's Sons 
A panoramic view of mountaineering history, 
lore, techniques, literature—featuring over 50 selections 
of the finest, most exciting writing on climbing. 
Chris Bonington writes on his harrowing climb over 
loose ice and snow on the murderous South Face 
of Annapurna; Sir Edmund Hillary shares his satisfaction and 
relief at attaining his great price—the summit of Everest; 
Yvon Chouinard admires the glacier-polished rocks of 
Yosemite—the testing ground for new techniques. 
Maurice Herzog remembers battling cold, despair and 
frostbite during an agonizing bivouac in a crevasse; 
and many others! $19.95 plus $1.70 postage and handling. 
(Calif. res. add 6% sales tax.) 
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404 North Shore Drive, P.O. Box H • Big Bear City, California 92314 • Telephone: (714) 585-5274 
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Depository Libraries... 

BRINGING 
GOVERNMENT 
INFORMATION 

TOYOU 
Information from the Federal Government on 

subjects ranging from agriculture to zoology is available 
at Depository Libraries across the nation. 

You can visit these libraries and use the Depository 
collection without charge. 

To find one in your area, contact your local library 
or write to the Federal Depository Library Program, 
Office of the Public Printer, Washington, DC 20401. 

The Federal Depository Library Program 
This program is supported by The Advertising Council and is a public service of this publication. 

GIBBS 
ASCENDERS  

Free Spring 
Running Loaded Gibbs Products 

T-Shlrts 

Each Ascender is tested to 1000 pounds. Its 
smooth rounded teeth produce little or no 
rope damage. Especially applicable to equip 
ment haulage, group ascents, fixed rope and 
rescue operations. Operates on icy or muddy 
ropes. 

GIBBS PRODUCTS Write for 
202 HAMPTON AVENUE 
SALT LAKE CITY, UTAH 84111 ree roc ure 
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PENAII SUMMARY 
continued from page 13 

Buttress route and sustained possible internal injuries 
He and other members of his party completed the 
evacuation to the 14,300-foot medical camp where he 
was flown out by Lowell Thomas in his Helio Courier. 
The victim carried no ice axe and was probably not 
roped at the time of the accident. He also had made 
an unusually long ascent that day and was probably 
suffering from exhaustion and at least some degree 
of AMS. 

A guided party on the Southeast Ridge of Mt.Foraker 
was caught in an avalanche that carried three of its 
members down 800 feet, including a 30-foot cliff. 
Fortunately, none of the mountaineers were seriously 
injured and they were able to evacuate themselves. 

We continue to see some of the same mistakes reoc-
cur time after time, year after year. The three most 
common seem to be: 

Failure to adopt a conservative ascent rate to al-
low for proper acclimatization. The recommended rate 
of ascent is 1,000 feet per day above 10,000 feet. 

Traveling unroped on Alaska's glaciers is an invi-
tation to disaster. Again this year an experienced 
mountaineer died from an unroped crevasse fall. 
Everyone should travel with proper protection, and 
the knowledge to extricate themselves from a cre-
vasse. 

Departing for a summit attempt with damp inner 
boots and/or improper footwear and insulated over-
boots, combined with inadequate food and water in-
take, and the failure to stop to rewarm cold extremi-
ties is a sure formula for frostbite. 

This spring, Bob Gerhard, Mountaineering Ranger at 
Denali National Park for the past eight years, accepted 
a new position at Lake Clark National Park. I have re-
placed Bob as the new South District/Mountaineering 
Ranger and will live in Talkeetna year-round. For more 
information, please contact me: Robert R. Seibert, 
Talkeetna, Ranger Station, P.O. Box 327, Talkeetna, 
Alaska 99676. El 

STEPHENSON'S WARM LITE TENTS AND BAGS 

When you want ruggedness and reliability, you'll want a 
STEPHENSON Warmlite Tent, the original and still most storm 
resistant round top tent. 

STEPHENSON'S ultralight and compact COMPLETE sleeping 
systems from $225. Absolutely stormproof, light but roomy tents 
from 2-man at 2 lbs., $280 to 6-man at 5 lbs., $500. 

Send $3 for complete catalog to: 
STEPHENSON, RFD 4, Box 145, Gilford, N.H. 03246 



SW AT 
Man excels among animals in the power of his 

brain and his capacity to sweat. Our brain tells 
us how to keep warm; sweat automatically keeps 
us cool. Our 3-4 million sweat glands, responding 
to orders from a central 'thermostat', can pour 
out more water than the kidneys—two quarts an 
hour, if necessary. We're completely unaware of 
the insensible water lost through the skin and in 
exhaled air, over half a quart per day con-
tinuously. 

Most athletes know that in very hot weather 
they can sweat out so much water they may go 
into shock (called heat exhaustion) unless it's re-
placed. But we don't realize how much water we 
lose at high altitude—not by sweating, but by 
greatly increased breathing: we take in bone dry 
air and exhale warmed air saturated with water 
vapor. Many quarts a day are lost, and we easily 
become dehydrated without realizing it. Not only 
that, but the heat lost in evaporating water from 
the airways increases the danger of hypothermia 
—just as it does for the elderly or infirm, in the 
winter at sea level. 

There is more than water in sweat: sodium, 
zinc, sugar, lactic acid, urea, and many complex 
waste substances. One of these (methyl hexynoic 
acid) occurs only in schizophrenics; another (pro-
line) only in women. Only when sweating pro-
fusely for a long time do we need to take sup-
plementary salt and zinc; what we get in food 
is usually enough. 

Sweat doesn't have an odor—that which we 
object to comes from fermentation by bacteria of 

FREE T-SHIRT 
At WINTERHAWK, if you order ANYTHING 
from our regular price list that we don't have 
in stock, we'll send you a free T-shirt! 

WI NTERHAWK 
206 Fields Cliff 

Whitesburg, Kentucky 41858 

By Charles S. Houston, M.D. 

the oils secreted by the very few apocrine sweat 
glands which man has in contrast to animals 
who have many apocrine but few eccrine glands 
so that few can sweat. Apocrine glands carry sex 
attractants, but human sweat isn't usually 
thought sexually exciting. Alcohol appears in 
sweat in the same concentration as in breath: 
bartenders could put "patch" tests on customers' 
skin to advise when they have had enough. 

Like other parts of our body, sweat glands 
function better the more they are used: we 
'acclimatize' to heat by increasing sweat loss, 
reaching a plateau after 7-10 days. Tropical 
natives, or laborers in deep humid mines sweat 
more than new arrivals, but residents in the 
polar regions sweat very little. A few unfortu-
nates congenitally sweat profusely, others born 
without the ability to sweat are worse off and 
may die of a heat stroke during a heat wave. 
Suppressing sweat is a big money-making busi-
ness, but if we couldn't sweat we wouldn't live 
very long, or at least not comfortably. 

The best advice for one sweating heavily (or 
exercising strenuously in dry cold air) is to re-
place the loss with plain cold water: it is ab-
sorbed faster than warm and faster than if it 
contains sugar, salt, or other additives. Drink 
small amounts often, but remember: the best 
place to carry water is in your body—so hydrate 
well before starting a trip where you're likely to 
sweat a lot or will be breathing much more 
than usual. LI 

Special Custom Made Offer 
We'll make neoprene-nylon heel straps for Stubai 
Tirol crampons (or any other clamp-type cram-
pon binding), 1 pair $2.00 postpaid. Send us old 
strap for measurement (returned). Other custom 
work on request. Instep crampon straps, $2.60 a 
pair postpaid. Brochure for a 20 cent stamp. 

BRUCE BECK, Dept. M 
P.O. Box 2223 

Santa Barbara, California 93120 USA 
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Microfiche Books and Maps 
A new system for storing map and book information 

is available from Royal Robbins. it is composed of a 
three ounce hand-held fifteen power microfiche viewer 
and a choice of clear photographically reduced micro-
fiche books and maps. Thus reduced, the information is 
vastly more compact and much less expensive than pur-
chasing books or paper maps. The information is printed 
in black and white on waterproof microfilm. Complete 
books are reduced to 2 in. by 3 in. format and weigh 
less than 1/2 ounces. Books available include the Air 
Force Survival Manual, Animal Tracks and Signs of 
North America, Barefoot Doctor's Manual, Field Guide 
to Edible Wild Plants, Mountaineering: The Freedom of 
the Hills and Ship's Medicine Chest. 

USGS topographic maps are reduced to 2 in. by 3 in. 
packets, each weighing less than an ounce. Each map 
set comes with an index map and a microfiche explain-
ing the use of microfiche maps in navigation. Maps 
available include Grand Canyon National Park (the 
equivalent of 16 USGS topo maps), Great Smokies 

Enter my subscription to 
SUMMIT 

for 

LII One Year $12 El Two years $21 

(Add $2 per year outside U.S. Payment in U.S. 

funds by International bank or postal order) 

NAME 

ADDRESS 
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STATE __________________________ZIP  

Mail to: 

SUMMIT, a mountaineering magazine 
P.O. Box 1889 

Big Bear Lake, CA 92315 
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National Park (45 topo maps), Mount Rainier National 
Park (9 topos), North Cascades National Park and Glac-
ier Park Wilderness Park (38 topos), Olympic National 
Park (36 topos), Sequoia and Kings Canyon National 
Park (16 topos), Yellowstone National Park (26 topos) 
and Yosemite National Park (16 topos). 

The Microfiche Viewer is a lightweight three ounce 
focusing viewer measuring 6 in. by 2 in. by 1-3/8 in. 

For further information on this growing and innova-
tive technology write to Royal Robbins, 1314 Coldwell 
Avenue, Modesto, California 95350. 

Skin Creams 
Protective skin creams for outdoor people are im-

proved and available in a variety of forms. One of the 
more interesting is a cream called "Coldgard" which 
helps keep hands and face warm. It does not generate 
heat but is a barrier cream that helps hold body heat 
in, cold out. Other skin creams developed by the John 
Posey Co. include Weathergard for protection against 
wind, harsh weather and chapping; Ivygard, a barrier 
against poison ivy, oak and sumac; Insectgard, repels 
biting, stinging insects; Mosquitogard, keeps flying in-
sects away; APO, protective lip balm for chapped lips, 
and other creams for suntan and sunburn relief. 

New Camming Device 
Bivos are a new camming device introduced by 

Edelrid and available through Royal Robbins. They have 
a dual cam controlled by a single trigger. The dual cams 
cannot be over or under-cammed and, being narrower 
than other protection devices of its type, they place 
better in small holes and shallow cracks. Bivos are very 
resistant, also, to "walking" into a crack and "fixing" in 
place. They are provided in a range of sizes with strong 
sewn slings. 



FADER 'S COMMENT 

Dear Editor: 
Not to worry! The Mazamas continue 

to publish an annual mountaineering 
journal (see Summit, Sept.-Oct., 1984). 

The 1984 Mazama is vibrant, inform-
ative, humorous and scientific. It will 
be out by May, and immediately fol-
lowing its appearance we begin the 
1985 issue. 

The Mazama lives! 
Vera L. Dafoe, Chair 
Publications Committee 
Portland, Oregon 

Dear Editor: 
I enjoyed reading your articles and 

comments on Gore-tex. It puzzles me, 
however, that this discussion apparent-
ly can go on forever. Subjective meth-
ods are used to "determine" even phys-
ically measurable properties and sub-
jective ratings "express facts" about 
function of clothing. Of course there 
will and should always be a subjective 
element in the overall judgement of 
clothing function. Some basic facts 
about the effect of clothing on heat 
transfer, however, are best evaluated 
using objective measurements. 

Gore-tex is no miracle. It is a good 
example of the application of advanced 
technical development to solve a classi-
cal problem and it is a good solution. 
Douglas Hansen in Summit, No. 4, 
1984 made a good attempt to explain 
the function of Gore-tex in a clothing 
system. He is so right in most of his 
conclusions. This can be readily proven 
by experiments on human subjects. In 
our research work on clothing we have 
shown that resistance to evaporative 
heat transfer by Gore-tex laminated 
clothing is much less than for tradi-
tional impermeable clothing. Indeed, it 
is only slightly higher than the resis- 

This amazingly light & comtortable campchair is a 
delight to sit on. Gives FULL BACK SUPPORT, 

folds up flat, and 4 oz. headrest snaps on & 
off. Chair is the same wf. as a 16 oz. CAN 

OF BEER! 250 lb. capacity, ONE YEAR 
WARRANTY. Order factory direct or 
see your local mfn. shop. COLORS: 

Blue, green, red. $64.50 & $2.00 
shipping. CA. rev, add 

6% fx. VISA & MC or 
check. Shipped 

within 48 hrs. 
via U .P.S. SATISFACTION GUARANTEED OR FULL RE-
FUND! Since 1977 by: SEND FOR FREE INFO. 

FREEFORM R & D - 1539 Monrovia Ave. #23S 
Newport Beach, CA, 92663 —(714) 646-3217 

tance presented by porous polyester/ 
cotton clothing. Table 1 compares wat-
er vapour resistance for three types of 
garments measured on subjects exercis-
ing in a climatic chamber. 

TABLE 1 
Water vapour resistance compared in three 
types of garments worn by subjects in a climat-
ic chamber (from ref. 1). Rainwear (identical de-
sign) was worn over the overall. 
Garment Wacer vapour resist., Pa m 2/W 
Briefs, polyester/cotton overall (PCO( 27 
Briefs, PCO, and Gore-tex laminated 

rainwear 34 
Briefs, PCO, and Pvc-coated nylon 

rainwear 77 

Similar results have been obtained in 
two more investigations. References to 
this literature are given below. Rational 
physical principles govern the transpor-
tation of water vapour also through 
Gore-tex laminated clothing, and its 
function can be predicted. In rain it is 
superior to conventional impermeable 
rainwear, whereas in other types of 

0 

CI) 

txj 

co 
t2i &I 

ETn p—I 

co 

weather it may be as good as conven-
tional sports wear (cotton, etc.). Anoth-
er advantage is that the development 
of clothing made of waterproof, yet 
vapour permeable, fabrics makes special 
rainwear almost needless, which is a 
real breakthrough in outdoor clothing 
for sports and work. 

REFERENCES 
Holmer, I. and Elnas, S. Physiological eval-

uation of the resistance to evaporative heat 
transfer by clothing, Ergonomics, 1981, 24, 
63-74. 

Skoldstrom, B. and Holmer, I. A protective 
garment for hot environments with improved 
evaporative heat transfer capacity. In Aspects 
medicaux at biophysiques des vetements de pro-
tection, CRSSA, Lyon, 1984. pp. 306-311. 

Skoldstrom, B. and Holmer, I. Thermal in-
sulation and evaporative resistance of different 
garments for forestry work. Investiaation Re-
port 1984:28, National Board of Occupational 
Safety & Health, Stockholm, 1984 (in Swedish(. 

Ingvar Holmer, Asso. Prof. 
Climatic Physiology Section, Research 
Nat'l. Bd. of Occup. Safety & Health 
Solna, Sweden 

ultiple Choice 
LOWE Special Expedition pack $175. Triolet $160. Trek 1 $155 

EVOLUTION Robson pack with top-pocket/daypack, 5300 cu-in $190 

r 
WILD THINGS Icesac, 3000 cu-in $62. Rocsac, 2000 cu-in $50 

OUTDOOR PRODUCTS McKinley rucksack, 1850 cu-in $35 
CLIMB HIGH Face Nord helmet, red, S,M,L $36 

WILD COUNTRY Pat Littlejohn climbing harness $42 
WILD COUNTRY "Friends" with sling, full set of 7 $210 

LOWE "Chock Tocker" nut tool $14. CLOG "Nutcracker" $5 
CAMP wired brass "Two Stops" wedges, set of 7 $23 
FORREST "Titons" sizes 11-17, special price ea. $6 

BEAL 1985 11 x 165 non-dry rope $88. 8.8 x 165 Everdry $84 
EDELWEISS Stratos 11 x 165 dry, 0.75mm radius fall-rated $150 
THOMMEN altimeter 21,000 ft $125. 27,000 ft $155. Case $13 

GISCHARD altimeter, 16,000 ft temp. compensated $44 
CAMP 7 down sleeping bags: North CoI $250, Arete $210 

MSR new Whisperlight stove $35. Firefly $50. X-GK $64 
OPTIMUS 324 Rider stove $38. 123R Svea $36. Model IlIB $65 

"EXTRACTOR", extremely powerful snake venom suction device $9 
EVEREST glacier glasses, NIRIJS coated for total UV/IR block $20 
STEINER Pilot 7 x 50 binocular $160. 7 x 35 $152. 8 x 30 $108 

CLOG Super 10 D 'biners 51$22. Offset D Twistlock ea. $10 
USA standard ovals, bright "Bedayn type" 51$15, 35/$100 

SMC Ultimate ovals, bright 51$18.  Bright Ds 5/$19 

) Free UPS delivery, aIr shipment at 
nomInal charge. Add 6% tax In CA. A 0 Request current "PIaIn-:Jane" catalog. 

824 WEST GRAAF RIDGECREST, CA 93555 (619) 446-5643 Clir\ 
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Recent Books., 

SHISHAPANGMA EXPEDITION by Doug Scott and 
Alex Maclntyre. Published by The Mountaineers, Seat-
tle. 304 pages, Hardbound, $18.95. 

Shishapangma Expedition is an entertaining account 
of a climb of the Southwest Face of Shishapangma 
(8,012 m) in Tibet, from the time the idea first devel-
oped to the attainment of the summit on May 28, 1982 
by three British climbers: Doug Scott, Alex Maclntyre 
and Roger Baxter-Jones. An excellent book, it received 
the Boardman-Tasker award for outstanding literature. 

The expedition started out with six team members. It 
was plagued with difficulties from the very beginning. 
Poorly organized, they had difficulty raising funds. They 
lacked formal, leadership, and although there was con-
stant friction between the members of the expediton, 
they had respect for each other's abilities. Bureaucratic 
red tape in China caused them no end of headaches; 
their Tibetian liaison officer never really worked well 
with them all the time they were out—he was quite un-
happy because he was attached to so poorly funded a 
group which apparently, in his mind, lacked the prestige  

of the larger and more affluent expeditions, such as the 
Japanese, who were also in China at that time. 

A month after setting up Advance Base Camp, two of 
the climbers left the group to return to England: Paul 
Braithwaite, an excellent ice climber, was having respir-
atory problems at the higher altitude due to a lung 
allergy he had contracted on a 1978 K-2 expedition; and 
Elaine Brook, who had not intended to climb, but had 
come along to learn more of the Tibetan culture, and 
wanted to get on with her adventure before returning. 

In addition to the account of the expedition by Scott 
and Maclntyre (Alex Maclntyre was killed by rockfall 
on the South Face of Annapurna in October, 1982, be-
fore the book was published), there is an appendix writ-
ten by Scott which presents a wealth of historical detail 
about those who have lived, traveled or climbed in the 
Shishapangma area. An interesting observation, made 
by Scott, under the heading of food, brings out that he 
has been a vegetarian since 1978 and finds that at the 
age 41, he more easily adapts to high altitude mountain-
eering and has found that aches and pains from broken 
and dislocated limbs and fingers no longer ache and are 
not as stiff as when on the "normal" meat diet. He also 
writes that "other vegetarians claim that the diet helps 
them sleep more soundly and think more clearly." The 
vegetarian diet was a plus in China as they were able 

BACKGAMMON, CRIBBAGE, CHESS & CHECKERS 
(combined) . . . so light you can carry all three in your 
pack. For those stormy days when confined to 
your tent, or for evening fun and layover days on a 
backpack trip. Wt. 3 oz. each. Compositon: Case, Nylon 
Pack Cloth; Board, Soft Neoprene; Pieces, Plastic or 
Wood. $10 each or all 3 for $25, postpaid. 
(Calif. Res. add 6% sales tax) 

LHOTSE 

TA4 

F Warm, lightweight hat. Combination of no-itch pile with Storm 
Shed Breathable fabric. Elasticized back for snug fit. Mountain 
Logo: "Because it's there." Colors: Red with navy, Electric (royal 
blue) with navy. Grey with Navy, Black with red. (Give 2nd 
choice) Sizes: Small, Medium, Large, Ex. Large 
$19.95, plus $2 postage & handling (Calif. res. add 6% sales tax) 

SUM MIT PRODUCTS • a subsidiary of SUMMIT Magazine 

404 North Shore Drive, P.O. Box H • Big Bear City, California 92314 
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to buy much of their food as they were passing through 
the countryside. 

The Shishapangma Expedition may be ordered from 
Summit Products, P.O. Box H, Big Bear City, CA 92314, 
$18.95 plus $1.70 shipping & handling. Calif. residents 
add 6% sales tax. 

THE ARMCHAIR MOUNTAINEER edited by David 
Reuther and John Thorn. Published by Charles Scrib-
ner's Sons, New York. Hardbound, $19.95. Original illus-
trations by Bob Carroll. 

The Armchair Mountaineer records a wide expanse of 
mountaineering history, lore, techniques, literature, 
featuring over 50 selections of the finest, most exciting 
writing on climbing and mountaineering. The selection 
encompasses the full range of human emotions and ex-
perience from humor and playfulness to tragedy, 
ecstasy, courage, and above all, the will to survive. 

Some of the outstanding selections include: "Nanga 
Parbat. . ." Solo" by Hermann Buhl, the dramatic story 
of Buhl's solo ascent of Nanga Parbat when he could not 
goad his climbing partner, Otto Kempter, to arouse at 2 
a.m. to start the summit climb, and went off by himself. 
Only a fierce determination to survive brought him back 
alive. Chris Jones writes of the early climbing days in 
Yosemite Valley, giving insights into the climbers who  

were climbing then. In the early 1960's there were ten 
to twenty climbers living in Yosemite and only two or 
three were from outside California. In "Varieties of 
Climbing," Michael Loughman discusses the different 
forms of climbing. Other accounts include "Wall of 
Death" by Arthur Roth, a recount of a climb of the 
Eiger in which American John Harlin fell to his death. 
"Rescue on the South Face of Half Dome" by Galen 
Rowell tells of a dramatic rescue of Galen Rowell and 
Warren Harding. 

The Armchair Mountaineer may be ordered from 
Summit Products, P.O. Box H, Big Bear City, CA 
92314, $19.95, plus $1.70 shipping & handling. California 
residents add 6% sales tax. 
NAHANNI TRAILHEAD by Joanne Ronan Moore. Pub-
lished by The Mountaineers. Paperbound, $8.95. 240 
pages, 21/2  x 81/2  inches. Photos, maps. 

Joanne and John Moore spent their honeymoon build-
ing and living in a log cabin in the wild, remote 
Nahanni Valley in Canada's Northwest Territories. 
Nahanni Trailhead tells the story of their year-long ad-
venture. They hiked, canoed, skied and snowshoed up 
and down the valley and had interesting encounters 
with wolves and other wildlife. They ended their near 
solitude by a 300-mile canoe trip down the South 
Nahanni River. 
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Volunteer Directory 
The latest issue of "Helping Out in the Outdoors," a 

comprehensive national directory of volunteer positions 
in parks and forests, is now available. Many fascinating 
positions all over the country are listed, with enough 
variety to provide something for every age and every 
talent and skill. For your copy, send $3 to Helping Out 
Project, POB 2514N, Lynnwood, WA 98036. —Signpost 

MOUNTAIN 
Climbing, Ski Touring. Snowshoeing 
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MOUNTA1N Moobs 
By Russ Huse 

Speak of the mountain. 
Of secret cloisters tendril-woven and sun-bediamonded 

among the mountain's lavish vales - 
Of scattered Alpine blooms of spring asway by 

waters purling— 
Of the dignity of pines skyward soaring like nuns 

sweet-scented 
Who drape the mountain with their shawls of green. 
In the rain they weep, these stately sisters, and their 

tears they fall as crystals on carpets incense-wafted, 
And in the wind doth God direct the choreography of 

their sighs hard-blown 
For those who pause and hearken down among their 

dappled shadows. 

Look higher now. 
Yon spiked ridge of this skyward mountain downward 

swoops 
From granite heights, its dragon-back all bristling, 
When /0, it turns translucent in the dawn, web-light, 
And higher still, aloft and far, the mountain's 

granite face 
Flushes in the selfsame kindling fire, 
When bye and bye, by dawn's amour at length abandoned 
And hard cloven by the flashing scimitars of day 
That vasty face impassive looms, and hard, and cruel; 
It a/frights the eye with its dimensions mind 

uncomprehending. 

Yet anon, in the waning fever of the sun in deep extremis— 
the sinking star, 

This unyielding visage mellows yet again, and blushes, 
Its graven scars now healed, as though burning with yet 

another cosmic passion, as for Aurora 
Then, shadow-haunted, this eon-battered face of moods 

nocturnal, moods diurnal, 
Turns leonine, turns saturnine, to face the night and 

glower at eternity. 

Beaming down on snow-covered mountains, 
the spring sun is part of a cycle of daytime melting 

and nighttime freezing. With longer days and 
warmer temperatures, the snow becomes more 

dense and releases water which finds its way 
to lower elevations. Photo by Mike McWherter 
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BOOTS & BOOT REPAIR 

BOOT REPAIR—E.B.'s to double boots. Special 
jobs no problem. Two week shop time. We also 
sell mountain footwear. Technical boots, hiking 
boots, and problem feet our specialty. Wheeler & 
Wilson Boots, 206 N. Main, Bishop, CA 93514. 
(619) 873-7520. 

BOOTMAKING: Technical, hiking, ski and walk-
ing boots carefully handmade and fitted by John 
W. Calden, P0 Box 2523A, Estes Park, Colorado 
80517. 303-586-5398. 

EQUIPMENT & SOFTWARE 
- 

MOUNTAIN HIGH, LTD. welcomes Wild 
Country USA, Inc., new, exclusive U.S. distrib-
utors of Wild Country climbing products. We 
will continue to carry the full line of Wild Coun-
try Gear for the serious climber. "Plain-Jane" 
catalog on request. 824 West Graaf, Ridgecrest, 
CA 93555. 

HARD-TO-FIND OUTDOOR FABRICS AND 
HARDWARE: Pile, Polypropylene, Fleece, 
Gore-tex, Ballistics, Cordura, Bevalite, Fastex, 
Zippers, etc. Send SASE for price list: 
SEQUEL SOFTWARE, P.O. Box 3185, Dur-
ango, Colorado 81301. 

TECHNICAL CLIMBING Gear and Mountain-
eering software. Best service, reasonable prices, 
and expert advice. Write for free catalog. DSH 
Mountaineering, 1080 N. 200 W., Pleasant Grove, 
Utah 84062. 

ROCK, ICE, WINTER CLIMBING COURSES 

RAINIER MOUNTAINEERING INCORPOR-
ATED—the most complete snow and ice climbing 
school in the United States offers climbing semi-
nars and summit climbs. For brochure, write to 
RMI, 201 St. Helens, Tacoma, Washington 98402. 

OFF BELAY'S MOUNTAIN SCHOOL offers 
intensive training in alpine mountaineering. Write 
Ray Smutek, Director. The Mountain School, 
P.O. Box 728, Kenton, Washington 98056 or 
phone 206-226-2613. 

THE NORTH CASCADES offer the perfect set-
ting for our mountaineering, rock climbing and 
ice climbing seminars for all ability levels. Small 
groups for guided climbs and programs from 
one day to two weeks. Glacier travel courses 
and summit climbs of 10,800-foot Mt. Baker as 
well as the Caucasus of Russia! Our 9th year 
offering the finest trips, guides and instructors. 
Write or call for free color trips catalog. 
LIBERTY BELL ALPINE TOURS, Star Route 
Box 5, Mazams, Washington 98833 (509) 
996-2250. 
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GUIDED CLIMBS & EXPEDITIONS 

COMPLETE HIMALAYAN CLIMBING AR-
RANGEMENTS made by our expert staff in 
Kathmandu. Spring 1985 expedition to Fluted 
Peak in Annapurna Sanctuary. Let our full-
service Nepal office help arrange your group's 
Himalayan expedition, through our convenient 
U.S. office. Organized and custom treks also avail 
available. Free brochure. Above the Clouds Trek-
king, P.O. Box 398G, Worcester, MA 01602. (617) 
799-4499- 

CLIMB and SKI ALASKA'S HIGH MOUN-
TAINS. Experienced Mountain Guides climb 
with you on numerous routes on Mt. McKinley, 
Mt. Foraker, Mt. Hunter, and more. Tale-Skiing 
in the Ruth Glacier. Women only climbs and 
seminars. Contact MOUNTAIN TRIP, Gary 
Bocarde, Box 41161, Dept. S, Anchorage, Alaska 
99509. (907) 345-6499 or 733-2651. 

MT. McKINLEY EXPEDITIONS— Climb with 
experienced, professional McKinley guides. For 
brochure, write: Rainier Mountaineering, Inc., 
201 St. Helens, Tacoma, Washington 98402. 

ALASKA-DENALI GUIDING. Join us for ex-
peditions on Mt. McKinley and other activities in 
Denali National Park. Alpine seminars, mountain 
hikes, skiing in the Alaska Range. Custom trips 
State wide. Brian and Diane Okonek, Box 326, 
Talkeetna, Alaska 99676. (907) 733-2649. 

ALPINE ACTION IN EUROPE—Summer '85—
Matterhorn, Mont Blanc, Eiger. For Alpine Guid-
ing, Mountaineering Courses, Adventure and 
Walking Holidays, or for the best of High-Level 
Alpine Trekking, including the famous Haute 
Route, contact Mountain Ventures Ltd (A), 
Brecon House, Greenhill Road, Liverpool L18 
7HQ, U.K. (011 44) 51-724 2732 or 3508. 

NEPAL. CLIMB Hiunchuli (21,133) and Par-
chamo (20,610). High quality mountaineering ex-
peditions. For info write Rainier Mountaineering, 
201 St. Helens, Tacoma, WA 98402. 

MISCELLANEOUS 

WINTER PROGRAMS. Avalanche Course. Win-
tar Expedition Seminar. International Climbs and 
Expeditions. RAINIER MOUNTAINEERING, 
201 St. Helens, Tacoma, WA 98402. 

AFRICAN SAFARIS—HIMALAYAN TREKS 
—AUSTRALIAN OUTBACK, over 100 differ-
ent low cost adventure trips starting at $20! 
day. Free information. Group discounts. FORCE 
10 EXPEDITIONS, P0 Box 754, Northbrook, 
IL 60065, (312) 498-1403. 

EVEREST PERMITS AVAILABLE. Still some 
climbing permits for the Chinese side of Everest 
available for 1988, 1989 and 1990. For informa-
tion, describe your projected itinerary and con-
tact the Atlantic Alpine Club, POB 426, Con-
cord. Mass. 01742. 

MOUNTAINEERING LITERATURE & FILMS 

MOUNTAINEERING BOOK COLLECTORS! 
Send for free catalogue. Michael Chessler, 90 
Hudson St., NY, NY 10013. 

HIKING THE ESCALANTE, backpacking 
guide to the colorful sandstone canyons of the 
Escslante River which runs into Lake Powell in 
southern Utah. Contains several major arches 
and natural bridges, and the new wilderness 
areas of Death Hollow and The Box. $7.50 post-
paid from Wasatch Publishers, 4647 Idlewild 
Road, Salt Lake City, Utah 84124. 

THOUSANDS of REFERENCES compiled from 
17 mountaineering journals and magazines for 
Colorado mountaineering and climbing are found 
in: BIBLIOGRAPHY OF COLORADO MOUN-
TAIN ASCENTS, 1863-1976, paperbound, 258 
pages,, $6.95 plus 95 cents mailing. BIBLIOG-
RAPHY OF COLORADO ROCK CLIMBS 
AND ICE CLIMBS, 1863-1976, paperbound 98 
pages, $8.95 plus 69 cents mailing. Joe 
Kramarsic, Box 1342, Dillon, Colorado 80435. 

MOUNTAINEERING LITERATURE, JOUR-
NALS purchased, exchanged. Highest prices 
paid. Complimentary search service. Catalogs. 
MOUNTAINBOOKS, Box 25589, Seattle 98125. 

OFF BELAY back issues #24, 27, 29, 30, 38, 45, 
through 55, $2 each. Postage 75 cents first copy, 
45 cents second copy, 25 cents additional copy. 
OFF BELAY, 12416 - 169th S.E., Renton, 

Washington 98056. 

Complete unbound sets of 1984 SUMMIT issues, 
$12, plus $2 postage and handling. Send check or 
money order to SUMMIT, P.O. Box 1889, Big 
Bear Lake, California 92315. 

BUILD IGLOOS the way Eskimos do, in all 
kinds of snow. 16 pages, 30 photos and sketches. 
$1.25 postpaid. Off Belay, P.O. Box 728, Kenton, 
WA 98057. 

FILMS AND VIDEOS: Gravity Sports Film is 
pleased to announce the addition of five New Leo 
Dickinson films to our library: EIGER, CERRO 
TORRE ENIGMA, EXTREME ROCK, EX-
TREME ICE, and MOUNTAINS OF THE 
WIND. Call or write for more information. GSF, 
1591 South 1100 East, SLC UT 84105. 801-485-
3702. 

This publication 
is available in microform. 

University Microfilms International 

300 Norlh Zeeb Road 30-32 Mortimer Street 
Dept. PR. Dept. P.R 
Ann Arbor, Mi. 48106 London WIN 7RA 
U.S.A. England 



FROM AAC BOOKS... 
CLIMBERSI TO  IDES  
THREE UNIOUE AREAS 

TOUCH THE SKY 
by Paul Piana 
The Needles in the Black f-fills of 
South Dakota 

The Needles is an area that abounds 
in excellent climbs leading to summits 
unlike those anywhere else. A few miles 
southwest of Rapid City, The Needles 
offers the climber almost limitless 
possibilities. 

The guidebook describes 583 climbs 
on hundreds of spires and outcrops that 
rise above the slopes in an area of more 
than forty square miles. Finding a partic-
ular spire can be frustrating without a 
map. Accompanying the guidebook are 
two large sheets containing an overall area 
map and seven detail maps of the more 

mular areas. There are also nine maps 
profile drawings in the text and 48 

photographs. 
In addition to general information 

about the area, the guidebook includes 
historical essays by pioneer and veteran 
Needles climbers Herb Conn, John Gill, 
Dennis Horning, Dick Laptad and 
Mark Smedley. 

TOUCH THE SKY: THE NEEDLES IN 
THE BLACK HILLS OF SOUTH 
DAKOTA, by Paul Piana. 304 pages, 
48 photographs, separate maps, index. 
ISBN 0-930410-16-5. $13.50 

THE RED ROCKS 
OF SOUTHERN NEVADA 
by Joanne Urioste 
The first climber's guide to be published on 
the Red Rocks... 

The huge sandstone crags are 
located in a desert setting a short drive 
from Las Vegas and are still relatively 
underdeveloped. 

The solid, high-quality sandstone 
lends itself to enjoyable free climbing. The 
guidebook describes 221 selected routes of 
various difficulties, with an emphasis on 
the longer routes of grades III to V. In 
addition, 49 photographs depict the 
routes. Hints on future first-ascent possi-
bilities are mentioned. 

Topics of interest to climbers, such as 
local geology and weather, a historical 
overview and suggestions for protecting 
on Red Rock sandstone are included. Sug-
gestions are made for minimizing envir—
onmental impact on the area. 

THE RED ROCKS OF SOUTHERN 
NEVADA, by Joanne Urioste. 256 pages, 
65 photographs, maps, appendices, index. 
ISBN 0-930-410-17-3. $12.00 

WASATCH ROCK CLIMBS 
by Les Ellison & Brian Smoot 
An all-new climbers guide to the best climbing 
in the Wasatch Mountains of northern Utah... 

Situated a short distance southeast of 
Salt Lake City, the Wasatch granite pro-
vides the mountaineer with a diversity of 
climbing possibilities. 

The well-organized guidebook 
describes more than 400 routes and varia-
tions, 250 of them in recently explored 
areas and never published before. The 
routes are located on 44 cliffs in six can-
yons. The authors have included detailed 
sections on history, geology and equip-
ment, as well as three maps of the area. 
There are 74 photographs, many of them 
illustrating numerous routes. 

WASATCH ROCK CLIMBS will be 
of great assistance to visiting and local 
climbers who wish to have the most up-
to-date information on this increasingly 
popular area. 

WASATCH ROCK CLIMBS, by 
Les Ellison and Brian Smoot. 04 pages, 
74 photographs, 3 maps, 2 indexes. 
ISBN 0-930410-20-3. $14.00 

AAC Books are available from leading mountaineering shops and catalog dealers, 
or directly from the AAC (add $1.25 shipping to each order). 

4THE AMERICAN ALPINE CLUB 113 E. 90th Street / New York NY 10128-1589 




