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The functioning and symbiotic 
relationship between a fungus 
and an alga in a lichen. 

TEXT AND PHOTOGRAPHS BY PATRICIA K. ARMSTRONG 

Every climber or mountain traveler 
has encountered lichens somewhere along 
the way. It may have been to curse them 
for offering a slipperier-than-banana-peel 
foothold in the rain or to praise them for 
providing a nutritous survival food during 
an emergency. In spite of their small size 
and lack of economic importance, these 
unique plants are very interesting and well 
worth a closer look. 

Although abundant only where cli
matic factors prohibit the growth of high
er vegetation, like the desert or tundra, 
lichens can be found almost everywhere. 
Rocks, decaying stumps, soil, and tree 
trunks are good places to look. A hand 
lens helps explore the minute and fascin· 
ating world of lichens. 

Nestled among the half inch high, 
bright-green fuzz of moss plants at the 
base of a tree , one is almost sure to find 
tiny, grayish-green flattened scaly th ings. 

These are lichens and their characteristic 
color is important in recognizing them. 

Two Plants In One 

A lichen is a dual plant that is more 
than the sum of its two parts. 

One partner is a fungus, a plant 
without chlorophyll. It cannot make its 
own food, like a mold or mushroom. The 
other partner is an alga, a simple green 
plant like pond scum or kelp, that pro
duces food and usually lives in water. 
When these two combine they produce a 
unique entity-a plant that neither resem
bies nor behaves like either partner. Some 
twenty six genera of algae have been 
found in lichens and the same lichen 
species may even have different algae in 
different locations. It is the fungus part· 
ner, therefore, that determines the shape 
and species of the plant. 

Although the algae are able to make 

their own food, the most common types 
in lichens are rarely found living free in 
nature. Although many fungi live alone, 
usually as agents of decay feeding on dead
wood , lichen fungi exist only in lichens. 
Somehow in times past these two "half
plants" found each other and combined 
to produce a "super-plant." 

The alga partner used the energy of 
sunlight to combine water, carbon di· 
oxide, and minerals to produce food and 
oxygen for itself and its fungal partner. 
The fungus stores water, contains pig
ments to filter out harmful sun rays, and 
produces vitamins, minerals, and chemi
cals to stimulate food production-all of 
which benefit the algae. This type of 
relationship where both partners help each 
other is called symbiosis and was recog
nized as early as 1867 by the Swiss 
botanist, Simon Schwendener. However, 
it is still not completely understood. 



A Singularly 

Alpine Life Form 

Some I ichenized fungi actually penetrate 
their captive algae and appear to feed on 
them while others seem to stimulate great
er food production in their algae. Thus 
a I ichen may actually be a form of 
controlled parasitism where the algae sur
vives only by being able to produce new 
cells faster than the fungus can drain them 
of their food. The fungus is· able to get 
food by being part of the lichen, and the 
alga can survive in dry, sunny locations 
that would ordinarily be fatal. The lichen 
is completely self-sufficient and does not 
even require fertile soil on which to grow. 
In fact, lichens do not draw any nourish
ment whatsoever from the substrates 
(bark, soil, rock, dead wood) on which 
they live. 

Lichens can live almost anywhere 
including places where no other plants can 
grow. They range from the hottest deserts 
to the coldest mountains. They are often 
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the only plants on bare rock surfaces. As 
long as there is sufficient sunlight, a 
stable surface on which to grow, and 
occasional water, lichens can flourish. 
They are most abundant in coniferous 
forests and on the tundra. About the only 
places they cannot grow are under water, 
in heavily grassed areas, and where there 
•is air pollution . 

Types of Lichens 

A lichen body is a blob-shaped thing 
without true roots, stems, leaves, or 
flowers. It is called a thallus and usually 
consists of an upper layer containing pig
ments, a second layer containing algal 
cells, and a lower layer made up of white 
fungal threads. There may also be a lower 
surface covering and tiny root-like hairs 
that hold the I ichen to its substrate. 

Lichens are classified into four basic 
types according to the body structure and 

A British Soldier lichen, Cladonia 
cristatella. The fruiting bodies are 
a brilliant scarlet. It grows on forest 
soil and dead wood. 

manner of growth. The crustose lichens 
are the smallest and the hardest to identify, 
since they are usually tightly embedded in 
a rock or tree trunk. Microscopic study 
is often necessary. Some crustose lichens 
live on otherwise bare soil or rock. Others 
live completely embedded in granular 
rocks like sandstone or granite and can 
only be seen when they produce fruiting 
bodies on the surface. Several species 
produce poisons which kill other lichens 
and mosses already growing on the rock, 
thus enhancing their tenous claim to life . 

Most crustose lichens are crumbly 
pavements of green or gray, but a few 
species are brightly colored. There are 
red crustose I ichens found on tropical 
trees, and bright orange ones in areas rich 
in nitrogen, such as barnyard trees, roofs 
of farm buildings, or rocks near animal 
lairs . 

Continued 
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-------UPPER CORTEX 

-------ALGAL LAYER 

------FUNGAL THREADS 

------- LOWER CORTEX 

------RHIZINES 

Fruticose lichens look like tiny 
shrubs with branched limbs. They grow 
upright from the soil or hang downward 
from tree trunks, branches, or occasion
ally rocks. In many tundra areas where 
the climate is too harsh for even grasses 
to grow, the plant cover may be 80 per
cent I ichens (mostly fruticose) and 20 
percent mosses. Very often this vegeta
tion will segregate into colorful bands. 

The anatomy of a lichen includes 
interlocking algal and fungal elements. 

In forested regions, the most com
mon form of fruticose lichen is the beard 
lichen. They hang down from dead tree 
branches like grayish-green hair, and re
semble southern Spanish moss, an un
related flowering plant. 

Crustose lichens are the hardiest of 
all plants. There are over 400 lichens, 
mostly crustose, on Antarctica but only 
two flowering plants. Because they live 
in such forbidding places, lichens grow 
very slowly and individual colonies may 
be thousands of years old. 

Foliose lichens have a more leafy 
shape and are not attached as firmly. 
They grow on tree trunks, on the ground, 
or on rocks in moist places. Their colors 
are shades of green, yellow, ~ray, brown 
or white. Some are small and nearly 
crustose in appearance while others are 
large, resembling lettuce. 

One common form is attached only 
in the center and curls back when it is dry 
like a huge chip of peeling paint. These 
are called umbilicate lichens because their 
attachment resembles an umbilical cord . 
They grow almost entirely on vertical rock 
walls and are commonly called rock tripes. 
In the Arctic they are small but extremely 
common. Their dark color helps them 
absorb heat from the low angle sun. Al
though they taste something like tough 
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cardboard, rock tripes can be eaten and 
do provide vitamins and nutrients. 

The most common fol iose lichens 
decorate trees and rocks with their yel
lowish-green or blueish-green rosettes. 
The growing tips of the lichen are lighter 
in color than the older, darker center. 
The centers will bear brown cup-like 
fruiting bodies which produce spores. 
Sometimes the center of the lichen will 
erode and another younger plant will 
begin to grow. Eventually the lichen will 
take on a concentric-ringed appearance 
with darker old thalli alternating with 
lighter young thalli. 

The largest foliose species, the lung 
lichens and dog tripes, resemble leaf 
lettuce or dried leaves, often with many 
holes. 

The last form of lichens, the cladon
ioform, are the most common and most 
often noticed lichens because of the many 
fascinating shapes they take. A cladonio
form lichen can be made up of tiny 
vertical lobes, green on one side and 
white on the other, called squamu/es, or 
have hollow stalks of various shapes called 
podetia. Some possess both forms at the 
same time while others may produce 
squamules first followed by podetia. 

The podetia, or stalks, may be 
pointed as in the awl lichen, shaped like 
golf-tees as in the pyxic-cup lichen, have 
bright red knobs as in the British soldier 
lichen, or be intricately branched as in 
the reindeer I ichen. 

Most cladonioforms live on soil or 
dead wood . A few are found at tree 

The orange star lichen, Xanthoria elegans (left) is extremely common on 
the tundra where animal activity has increased the nitrogen content. The 
script lichen, Graphis scripta {center) grows on smooth barked trees in 
Eastern forests. The yellow map lichen, Rhizocarpon geographicum {right) 
may include the oldest living life form. Some specimens are nearly 6,000 
years old. All three of these lichens fall in the crustose category. 
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bases o r'-on- rocks. In parts of the Arctic, 
they make up over 50 percent of the 
plant cover and are an important link in 
the food chain. Caribou and musk oxen 
graze on them in winter when nothing else 
is available. Eskimos and Laps pulverize 
them to use as soup thickening, bread 
flour, or mash for alcoholic beverages. 
They contain many vitamins and minerals 
as well as starch. 

Lichen Growth and Reproduction 

The ability of lichens to live in 
environments too severe for other plants 
comes from their unique "on-off" mech
anism. The plant goes dormant when it 
is too hot or too d ry to live. As soon as 
there is enough moisture (even atmo
spheric humidity is enough for many 
lichens) the plant switches on and is able 
to carry out its life functions even when 
the temperature is below freezing. Thus, 
a lichen is active only a small part of the 
year. This is why they grow so slowly and 
cannot compete with grasses and flowers 
for growing space. 

Lichens reproduce by two mechan
isms. The most efficient is fragmentation. 
Each small piece that breaks off the par-

ent plant is capable of growing into a 
whole new lichen if it lands on a suitable 
substrate with some moisture during the 
year. The alternate mode of reproduction 
is more chancy. The fungus part of 
the lichen occasionally produces cup-like 
fruiting bodies called apothecia, often 
colored differently from the rest of the 
lichen. Inside the cup, there are micro
scopic sacs containing one to several 
spores, which when ripe, are shed from 
the apothecium and blow away in the 
wind. If one lands on a suitable, moist 
substrate, the fungus part of the lichen 
will begin to grow. However, it must find 
and capture the proper alga or it will die 
because it cannot produce or obtain its 
own food. Because the chances of meet
ing all these conditions are slim, most 
lichens do not reproduce successfully by 
spores . Fragments already contain the 
proper alga and are more likely to survive. 

The fastest growing lichens are the 
large foilose types found in moist forests, 
especially in the Pacific Northwest. One 
species of dog tripe grows 4.5 cm each 
year. Small crustose lichens on rocks are 

Continued 

The shape of a lichen is determined 
by its fungus partner and is classified 
into one of four categories. 

, 

iJ'i 
Umbilicate 
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The tree or shrub like character of a 
fruticose lichen is evident in the bright 
orange Letharia vulpina, common in 
Pacific coast forests_ 

Squamules 

5 
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much slower, increasing only a few mm 
in a century. In the high alpine or polar 
regions where growing conditions are 
extremely severe, the growth rate of the 
yellow map lichen is estimated to be 14 
mm during its first hundred years of life 
and then a mere 3.3 mm per century after 
that. Specimens 220 mm in diameter 
from the Front Range in Colorado are 
nearly 6000 years old-making lichens the 
oldest living orgainisms in the world . 

The pale green rosettes of the Pc:irmelia group, found on rocks 'and trees, 
are a foliose lichen. Often the center will erode and a younger plant will 
begin to grow there, creating the familiar concentric ring effect. 

A whole new science called Lichen
ometry, the measuring of lichens, has 

grown up recently in arctic and alpine 
research. By first determining the average 
growth rate of common lichens in an area, 
scientists can then measure the sizes of 
lichens living on a glacial moraine and 
extrapolate backward in time to deter
mine when the moraine was formed. The 
study of I ichens, I ike the measuring of tree 
rings, can help unravel the mysteries of 
the past. 

The lung lichen, Lobaria pulmonaria, which grows on trees, and the rock 
tripe, Umbilicaria mammulata, resembling peeling paint are also foliose 
forms. Rock tripes are edible, though tough and tasteless. 
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Lichens and Succession 

One of the more controversial as
pects of lichens is their roll in succession. 
For years, text books have pictured 
lichens as the pioneer plants on bare rock 
and soil. The traditional view begins with 
lichens colonizing sterile areas, dying and 
thus building up humus in the soil so 
mosses, followed by grasses, herbs, shrubs, 
and finally trees could grow. The highest 
form of vegetation to become perman
ently established in an area and to per
petuate itself through time is called a 
climax. Most climaxes are forests. 

We now feel that this scheme is too 
simple ar.id unrealistic. There are mosses 
which can grow on bare rock as well as 
lichens. Many lichens can only grow on 
trees or mixed with tundra plants. Rocks 
that support 6000 year old lichens in 
Colorado are still just lichen covered. 
Many lichens actually kill vegetation on 
rocks to keep them bare for lichen growth. 
Boulderfields at Devils Lake, Wisconsin, 
have been open to succession for over 
30,000 years and they are still in the 
lichen stage. 

It would appear that higher plants 
just cannot grow in areas where the soil 
consists only of rock crumbs and lichen 
fragments, or where the soil is constantly 
torn and shifted by perma-frost. The 
lichen stage can be its own type of climax 
under these conditions. What climax 
forest has persisted in the same location 
for 30,000 years? Yet text books and 
teachers continue to sell the traditional 
view that lichens break rocks down and 



form soil for higher plants to grow in. 
There is a very small amount of rock 

weathering caused by lichens, but not 
enough to produce sufficient soil for even 
grasses. The biggest factor in building 
soil is the accumulation of humus from 
the decaying parts of plants. Crumbs 
from living lichens usually grow new 
plants instead of becoming part of the 
humus. Research at Devils Lake indicates 
that shade and dead needles from nearby 
white pines are the most important fac
tors in moderating the environment so 
moss hummocks and vascular plants can 
evade the lichen-covered boulderfields. 
Take away the shade and the source of 
humus and the area will remain forever 
rocky and I ichen covered. 

Lichens and Air Pollution 

1/12X 3X 

Lichens are adapted to survive on a 
minimum amount of nutrients. They can 
endure long and frequent droughts. They 
grow slowly and eratically, making use of 
moisture when it is available and going 
dormant when it is not. They are un
harmed by temperatures above or below 
normal plant tolerances. Even strong 
doses of radiation have little effect on 
them. They do accumulate radiation, 
however, ultimately affecting human life 
in the Arctic where men feed on reindeer 
which in turn feed on lichens. 

The old man's beard, Usnea is a common fruticose lichen 
found on the dead lower branches of conifers. 

Dispite their tolerance to most en
vironmental threats, lichens are extremely 
sensitive to air pollution . Lichens have 
the ability to absorb atmospheric water 
vapor directly into their thalli. Nearly 

100% of the plant is exposed to the air and 
all parts take up moisture equally fast. 
This allows the lichen to collect and con
centrate any trace amounts of harmful 
as well as beneficial elements and com
pounds in the air. Sulfur dioxide is 
particularly bad because it forms sulfurous 
acid radicals which destroy chlorophyll 
molecules. Because lichens possess only a 
small amount of life-sustaining chloro-

Reindeer lichens, Cladonia rangiferina are a cladonioform species 
and an important food source for men and caribou in the arctic. 
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phyll, the results are disasterous. 
Scientists in Europe and Canada 

have been quick to make use of this fact. 
They have surveyed remaining lichen pop
ulations around centers of pollution, 
documented their present status, and 
formulated pollution-indexes based on the 
variety and percent cover of I ichens. By 
studying lichens in this way, the deadly 
increase of air pollution may be monitored 
and hopefully stopped before more econ
omically important plants and people are 
killed . 

Continued 
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It is not right to allow any organism in this world to perish just because it 
is small and relatively unknown. "Beauty is its own excuse for being." 
Life is more interesting because things like lichens exist. 

If all the lichens in the world were 
suddenly to disappear, few would miss 
them. No large gap would be left in the 
landscape-not one person would lose his 
job. Nevertheless, the world would be 
a bit more desolate without the vivid 
splashes of color flaunted by tundra faces 
or the benevolence of somber drapes on 
brooding conifers. A small cog in the 
great wheel of life would be gone forever, 
and that is to be mourned. 

• 
-Patricia Armstrong 

Naperville, Illinois 

• 
Patricia Armstrong is an avid climb

er as well as lichenologist, and finds many 
opportunities to combine the two inte
rests. At left, she uses mountaineering 
techniques to survey the lichen popula
tion on a cliff at Devils Lake, Wisconsin, 
research aimed at a masters thesis. 

Lecidea lichens (below) produce 
a poison which kills other plants, 
evident as the white "poison rim" 
surrounding it. This assures bare 
rock for further growth. Dense, 
healthy lichen coverage (left) is an 
index of clean polution-free air. 
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A 
LICHEN 

GLOSSARY 

:Fungus - A type of lower plant which, 
lacks chlorophyll and is unable to make: 
its own food . Plural: fungi. (fun'-gus,: 

, fun' -gye) , 
:Aiga - A simple green plant usually living: 
' in a wet environment and able to pro-: 

duce its own food. Plural : algae.: 
(al'-gah, al'-jee) : 

:symbiosis - An association of two organ-: 
isms in which each derives some bene-: 
fit from the other . (sim-bye-o'-sis) : 

Thal/us - The body of most lower plants.: 
It is often blob shaped and contains no: 
true roots, leaves, or flowers. Plural:: 
thal/i. (thal'-lus, thall-i) ' 

, Fruiting Bodies -The part of a fungus plant: 
: which produces spores. Most I ichen: 
' fruiting bodies are cup shaped and: 
, brightly colored. : 
:Spore -A special type of reproductive cell: 
: which develops directly into a new plant.: 
:crustose - A lichen growth form which is' 
' granular in shape and tightly oppressed 

to substrate. (krus'-toes) 
:Foliose - A lichen growth form which is 
' leafy in shape, often flat but not as 
, tightly oppressedascrustose . (fol'-e'os) 
:Umbi!icate - A variant of the foliose shape 

category which is joined to substrate 
by a central cord only . (um'bil'-i-kate) 

:Fruticose- A lichen growth form which is 
' tree or shrub-like . (fur'-ti-coes) 
:Clandonioform - A lichen growth form 

which is composed of intricately branch
ing hollow tubes. 

:substrate - The material on which a plant 
' ' , grows. • 
:Apothecium - The fruiting body of a Ii-: 
' chen. Plural: apothecia. (apo-thee'-: 
, see-um apo-thee'-see-a) : 
:Successio; - The way one community of: 

plants changes the local environment: 
making it more hospitable for other: 
plant communities which may even-: 
tually take over. : 

:Humus - The part of the soil composed of: 
' decaying plants which serve as useful: 

nutrients for plant growth . Rock and: 
mineral fragments are the other part of; 

, soil. : 
:Chlorophyll - The green coloring material: 
: in most plants which produces the food: 

and oxygen necessary for life by com-: 
bining water and carbon dioxide in the: 
presence of sunlight. : 

·-------------------------------------- ~ 



WHAT WOULD YOU DO? 
PART 2: RESPONDING TO AN ACCIDENT SITUATION 

Part 1, Preparing for an Accident 
Situation, discussed the pre I iminaries a 
conscientious mountaineer undergoes to 
be able to respond positively when and if 
a mountaineering accident should occur. 
The preparations are both mental, in the 
sense of specialized training, and physical, 
in the sense of specialized equipment and 
supplies. But the preparations alone do 
not insure a positive, beneficial response. 
If a serious accident occurs, there are cer
tain basic actions which must be taken if 
the victim is to survive. Part 2 considers 
these actions, and analyzes the most com
mon response errors. 

Sequence of Response 

There is a correct or ideal sequence 
for responding to an accident situation . 

The sequence is worth memorizing to in
sure the proper response in the confusion 
which accompanies all accidents. In brief, 
the following actions should be taken in 
the order presented. 

1. Perform the urgently needed, life 
saving first aid . 

2. Treat for and prevent further 
shock. 

3. Identify all other injuries or pos
sible injuries. 

4. Plan the required first aid and 
necessary support procedures. 

5. Carry out the plan . 

Immediate Response 

The obvious first step is to reach the 
victim quickly and safely and to identify 
the seriousness of his injuries. If there is 

BY DICK MITCHELL 

severe arterial bleeding, stop it by direct 
pressure. Use your bare hand if necessary. 
If the accident victim is not breathing, 
immediately begin mouth -to-mouth arti
ficial resuscitation. If his heart is not beat
ing, initiate closed chest cardiac massage. 
These skills must be second nature to a 
wilderness traveler, since they are imme
diate, life saving procedures. 

In any accident situation, the most 
commanding requirement is to isolate the 
truly serious problems and to do some
thing about them. Once the life-emergen
cies are under control, the victim can be 
examined in more detail, taking the time 
to identify all other injuries. This exam
ination must be as thorough as possible . 

Continued 
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It would be disasterous to bandage and 
splint an obvious minor injury, only to 
discover very painfully during transporta
tion other much more serious but un
attended injuries. 

Secondary Response 

Only after the condition of the 
accident victim is well established can the 
planning proceed. You should now be 
able to answer these important questions: 

1. How serious is the condition of 
the accident victim? 

2. Do we perform the evacuation or 
do we need help? 

3. Do we need to send for help? 
4. Should we move the victim to a 

safer or more sheltered spot? 
5. What equipment and supplies are 

available-to perform the first aid, to wait 
for help, to assist the evacuation? 

6. What is the condition, strength 
and technical capabilities of the party? 

7. How long must we wait before 
help will arrive? 

Once these questions are answered, 
at least two party members can go for 
help. However, it is extremely important 
that they fully understand the victim's 
condition and know what those remaining 
are going to do. Will they stay put or 
move the victim? Wil I shelters be con
structed? 

Further action should not be taken 
until the entire situation has been care
fully evaluated. Then shelters can be 
built, fires started, food prepared, and if 
necessary, evacuation stretchers improvis
ed. When this stage is reached, there i~ 
always enough work for everyone and 
everyone should be assigned a specific 
task . 

The Most Common Errors 

Remembering what to do when an 
accident occurs is difficult because of the 

-ensuing CQnfusion. Even after rehearsing 
simulated accident situations in a class
room environment, serious mistakes are 
often made . 

Hundreds of students have partici
pated in simulated accident problems as 
part of an advanced mountaineering first 
aid program conducted locally . An ex
perienced instructor observes and prepares 
a critique evaluating the performance of 
the individual students and the group as a 
whole. Examining these written critiques 

: • ;~; ~h~;~;,~~i,~ •;;;v•e• :V~;; •t;k;~ •a~ •a• ;p~: •; 
• cialized mountaineering first aid course at : 
: Seattle 's Camp Long. Realistic accident si- : 
: tuations are used as a training tool. Injuries • 
: am simulated with a special kit produced : 
: by SIMULA/OS, INC., Tinker Road, Wood- : 
• stock, N. Y. 12498. An article on injury si- : 
: mutation is scheduled for a future issue of : 
: OFF BELAY. 
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points out twelve common mistakes which 
appear almost constantly. A review of 
these mistakes is most revealing. 

1. The party was too slow. The 
victim bled to death while they took off 
their packs and decided who should stop 
the bleeding. 

2. The party failed to perform the 
urgent, life saving procedures FIRST. 
They were evidently psyched out by the 
blood, were confused, or lacked needed 
skills. 

3. The party forgot or did not use 
the correct sequence in responding to the 
accident. 

4. The examination was incomplete 
or improperly done. Not all injuries were 
found . The examiner did not take enough 
time . Two persons were examining simul
taneously; when the victim reacted, both 
thought they had found something. The 
first aider evidently did not want to touch 
the victim. 

5. A victim with a suspected frac
ture was moved unnecessarily before 
splinting. Allow absolutely no movement 
before sp linting unless weather or terrain 
is a threat to life, or it is physically im
possible to splint in the original position. 

6. The party did not go beyond 
immediate first aid for the victim. They 
did not consider such things as evacuation, 
shelter, food, sending for help, the well 
being of the rest of the party, stretchers, 
helicopter landing area, etc . 

7. Most of the party stood around 
with their hands in their pockets. There 
are many secondary chores, as mentioned 
above. 

8. No one talked to the accident 
victim. Ask him where it hurts, whether 
he's uncomfortable, if his bandages are 
too tight, how the accident occu red, 
whether he takes regular medication and 
if he's thirsty . Explain what you are going 
to do. 

9. No one listened to the accident 
victim. He complained of being cold and 
was ignored. He complained of pain in 
his right hand and no one heard. 

10. The party failed to follow through 
completely on what the victim said. He 
complained of cold and was covered, but 
not insulated from the ground . 

11 . The party discussed the condi
tion of the victim and debated over what 
to do in the presence of the victim. Th is 
does not build confidence in the victim. 

12. Splints and bandages were too 
loose to do any good. They were decora
tive , but not functional. 

Impossible? People don't make 
such mistakes? You certainly wouldn't! 
I believe that only a few people make 
these errors because of a failure to recog
nize the problem . More commonly they 
are made because an accident scene is an 

extremely confused place. It is difficult 
to sort through the things which can be 
done, to identify those which must be 
done,and then to accomplish them in the 
proper order. Like rock or ice climbing, 
it takes practice to become good and not 
make mistakes. Without, at minimum, 
mentally rehearsing your actions in the 
event of an accident, you are bound to 
commit a number of serious errors. 

I do not intend to imply that all 
mountaineering accident response has 
been poor. The response to most of the 
accidents and emergencies I have observed, 
participated in, or read about has been 
outstanding. But in nearly every instance, 
the performance can be attributed to well
seasoned, knowledgeable leaders who had 

previous experience or training in acci
dent response. The importance of this 
experience and training cannot be over
emphasized. -Dick Mitchell 

Seattle, Washington 

Part 1 of "What Would You Do?" 
appeared in OFF BELAY Number 11, 
October 1973. Dick Mitchell is chairman 
of the First Aid Committee of the Seattle 
Mountaineers. The mountaineering orient
ed first aid program he organized currently 
graduates over 500 students annually. He 
is also the author of MOUNTAINEERING 
FIRST AID, available through the Moun
taineers, P.O. Box 122,Seattle, Washington 
98111 ($1.95). 
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A STORY 

fiction by James Segerstrom 
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He was a friend of Colin's. 
His name was Mark and he was a 

climber and a skier. 
Sometimes he worked to earn mon

ey. 
Mostly he didn't. 
He would go anywhere to climb and 

had been on top of major mountains on 
four continents and he sang a lot for no 
apparent reason. 

He had a superb education and read 
voluminously from all sorts of books. He 
absorbed music full of rhythm. He liked 
to dance. 

He liked sex. Back in his "responsi
ble" days he had tried to be "in love." It 
was a disaster. Now a nice friendly screw 
seemed to be easier, if a little lonely. 

He felt he had found the right ad
mixture. Obviously, as he could observe, 
and from his own experience, work was 
not the key to happiness; but neither was 
utter sloth. The optimum, he had deter
mined, lay somewhere in between the two. 

And so in the years since his respon
sibilities had ceased to exist he had exper
imented with the mixture. And his only 
desires were snow and rock . 

It happened he was fueling up in 
Bridgeport on his way south . It was late 
spring and warm. His job as a ski patrol
man had folded up and he was going to be 
one of the first over Tioga Pass. Then he 
would join some French acquaintances 
and climb above Lake Merced to Vogel
sang for a few days. 

If the spare on his El Camino hadn't 
needed repair he never would have walked 
up the street to the one open cafe for an 
afternoon cup of coffee . 

The owner was a member of the lo
cal volunteer Search and Rescue for Mono 
County. A Sheriff's deputy was giving 
the man details of an emergency as Mark 
walked in. 

Mark could have had his coffee and 
gone on down the road. Dramas of I ife 
held little excitement to him anymore. 
Only exactitude, the minute details of his 
existence, occupied his mind. He was self
ish. But then he troubled no one else. So, 
for him it was right. 

• . However he wasn't in a great hurry 
,{ti: ;1:: . •~ .___ and so, to his own surprise, he gently inter-

. 1 /i#'., 1 . " .,.~ jected himself. His appearance detracted 
1~ 1': ;'.~'.'1' ~ slightly from the impact of his offer, but 
:~> -. , . 1 the people of California's mountain coun-

t '\, -~0 ·· ties are pragmaticists . 
. ~~ So Mark transferred his gear to the 

squad car and they raced ahead of the 
Search and Rescue unit . It seemed strange 
not to be riding in the back cage for once. 

The little girl had somehow managed 
to climb up a narrow ch imney in the 
tumbling face towering above Green Creek 
to the Dunderberg plateau. She would 
show her mother. Just because Daddy 



had stuck their camper in the spring mud 
was no reason to yell at her. The correct 
and undeniable logic of a seven year old. 

There was snow in some small crev
ices. It was old and dirty. But for a thirsty 
girl, cold and wet. The insects that had 
swarmed around her in the afternoon had 
disappeared now as the sun slipped behind 
the Craigs. It was cold in just a T-shirt 
and Levis. 

In the daylight her determination 
had infused her with the instinctive abil 
ity to wedge herself with her knees and 
heels. Each time she had levered herself 
up further she had enjoyed the renewed 
screams of her mother and the voices of 
the other campers. She was now getting 
the attention she so justly deserved . 

A deputy and a ranger had talked to 
her through a bull horn, and finally her 
mother had pleaded with her. But a seven 
year old can be more terribly vindictive 
than a scorned lover. So she climbed . 

She climbed until the chimney nar
rowed so that she could go no further . 
The wind had come up slightly and car
ried her mother's voice away. The rocks 
that had been cold in the daylight would 
be colder in the night. Her limbs were 
shaking and she knew that she couldn't 
let her legs slip or she would fall. Terror 
devoured her as she realized she could not 
climb down. She cried out for her mother. 

The temperature was 380 by the 
time Mark arrived in the rnud spattered 
patrol car . A Toiyabe Forest truck had 
its spot on the girl. It was fu II dark but 
the wind was gentle. The men knew the 
chill factor would soon weaken her. 

No time. He didn't know, nor could 
he see, the route. It was impossible to de
fine the rock. She wasn't high, relative to 
the thousand feet of tumble granite. But 
it was vertical to where she had wedged 
herself . Possibly 75 feet. No time to go 
around and come down from above. 

He took an assortment of pins and 
chocks and his 150 foot kernmantel rope. 
As an afterthought he wrapped a Swami 
belt around the outside of his tied harness. 
By the light of his caving lamp on his hel
met, and a RayOVac held by the deputy 
he started quickly up the chimney. Some
one drove a jeep to the cliff where he had 
started his ascent. It marked the spot for 
him, its lights shining against the granite 
only feet away . 

He climbed deliberately, steadily. A 
classic chimney exercise. Only in the dark. 
His mind quickly put aside the thought of 
the unusualness of his situation, the break
ing of a cardinal rule. He continued up
ward, all thoughts now centered in his 
palms, heels, knees, and elbows. No pro
tection, no belay stance, no time;just free. 
He started to sweat in the freezing air . 

He heard the Rescue unit arrive just 

as he felt a small rump contact his helmet . 
and knock his head lamp ascew. He 
chanced a look down and knew that he 
had been the only answer to this problem. 

Now to get down . He wedged him
self in and checked the figure eight knot 
by touch. It was secured in the large 
Bonaiti holding the harness together at the 
center of his chest. From the knot, two 
pieces of 11 mm trailed down and gently 
touched the hood of the jeep. It was a 
rappel, pure and simple. 

The girl gave up and collapsed onto 
his helmet. He raised his right, outboard 
arm and steadied her before she fell off 
that precarious perch. 

Braced only by his legs he untied 
the 18 feet of nylon webbing with his 
left hand and gripping the girl's arm with 
h is right set her in his lap. His calves felt 
on fire now. He wondered briefly what 
terror 1t had taken to force her to last as 
long as she had. 

Quickly he tied the sling around her 
and thence to his chest. She was papoose 
fashion now, only face to face. Her head 
lolled in an apparent faint. His knees were 
giving him mortal agony. 

He examined the poor granite for 
cracks or flakes. There was only a crack 
on his shoulder side of the chimney. It 
was deep and wide, way too wide. 

He tried with his left, inboard, hand 
to hang a nut, then a cracker, and finally 
desperately a one-eighth inch copperhead . 

He was crying now, in pain and in 
fear. The girl was unconscious. 

With his right hand he set a stubby 
angle pin and then passing his hammer 
around the girl, hit it almost ineffectually 
with his wedged in left arm. Slowly it 
went in. Before the head disappeared he 
tied the 12 inches of one-fourth inch line 
from a stopper through it. Then, with his 
last sanity, he drove the head out of sight 
and let the hammer go. 

A corner of his mind heard the 
screams as it hit the jeep's hood. 

He quit crying. He was past pain. 
He was slipping. Calculatingly he reached 
between the girl and himself with his right 
hand and slipped the Bonaiti and its pre
cious knot out. His seat harness slipped 
between his legs to the impasse of his 
knees and the rock. The piece of line was 
almost out of arm's reach as he slipped 
the carabiner into it. He grabbed the rope 
with his hands. 

Hanging by only his left hand he 
pulled the rope up with his other hand, 
gripping it with his teeth and making sure 
it hung between his legs, now free of the 
seat harness. He threw the loop over his 
left shoulder, layed it between the girl 
and his chest and grabbed it behind him 
where it fell away, all with his right hand. 

He let go with his left hand and let 

the friction of his body hold the two of 
them. The wind all but obliterated the 
cheers from below. 

He was ready for a 75 foot rappel in 
the classic Dulfersitz manner. No harness; 
no brake bar. Just burns high inside his 
thigh and on his shoulder and hand. 

As he started to let the rope slide 
through his hand, his conscious mind real
ized that the flimsy protection was some
how holding. He also noticed the blood 
from his knees on the rock . 

He went perhaps 15 or 20 feet be
fore he checked himself. And that check 
pulled the pin loose. 

Instinctively Mark grabbed for the 
rock, but it was out of reach after the first 
mil i-second. The sudden release of tension 
had vaulted him backwards into space. 
Mark spread his legs and arms and hurled 
earthward, flat on his back, with the child 
nestled snuggly in his chest. The jeep a
waited his arrival. 

A million impressions crowded his 
mind; but in that slight fraction of time 
he found himself cooly examining the 
most relevant ones and rejecting all the 
rest. He was certain of his impending 
death. He was equally certain that his 
life had meant little to anyone but himself. 
But, he had never let his selfishness ad
versely affect anyone else. 

The rock by which he was rapidly 
falling considered his plight. It was a good 
philosophy for a person having no other. 
For the sake of the potential selfishness 
strapped to his chest, it might be a suit
able one by which to die. 

He felt oddly calm . He realized he 
did care. He'd always cared. Life is sim
ple. He wrapped his arms protectively 
around the child ... 

-James Segerstrom 
Sonora, California 



A recent survey of tourists gaping at climbers on El Capi
tan revealed that the second most asked question was "where do 
they sleep at night?" The most frequent question, of course, 
being "does the Park Service pay them to do that?" The an
swer to the former question is very often "in hammocks;" the 
latter deserves no reply. 

Hammocks were first widely used by the early sailors 
setting out to explore remote lands. In the ship's crews quart
ers, each man was assigned an 18 inch wide space to sleep in and 
hammocks slung alternately head to foot made the most efficient 
use of this space. 

Hammocks were first used in a mountaineering context 
in the Dolomites, the range at the southern end of the European 
Alps . These Italian peaks posed some of the earliest artificial 
climbing problems by virtue of their steep limestone faces . On 
them, a few alpinists made life more bearable with simple, fish
net hammocks. 
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But American climbers carried the hammock concept to 
its illogical conclusion. While the European tradition for biv
ouacs remained unchanged-standing in slings and chain smok
ing all night-climbers in Yosemite began to feel that sleeping 
may be a preferable way to spend the hours of darkness. This 
radical thought was spurred on by the increasing length of Yose
mite climbs. Warren Harding, for example, bivouaced in his 
haul sack during the epic first ascent of the Nose Route on El 
Capitan. On the first ascent of the !edgeless Dihedral Wall, Ed 
Cooper and Jim Baldwin passed several nights sitting in Navy 
surplus, canvas bosun's chair, resting their heads on dangling 
rucksacks. These horror stories spurred the search for a better 
way. 

The year 1964 brought the first significant use of ham
mocks in the United States. Royal Robbins and Tom Frost 
spent their nights in hammocks on the second ascent, the first 
continuous, of the Dihedral Wall. The hammocks, according to 



and 

Hanging 

Bivouacs 

BY IAN WADE 

FORREST MOUNTAINEERING 

Hammocks and the concept of a totally hanging bivouac have 
revolutionized big wall climbing by permitting longer and longer 
stays in the vertical realm. The climbers above go through the 
complex ritual of preparing for the night, while dangling beneath 
an overhang on their haul lines. The photographs were submitted 
by Bill Forrest and Kris Walker of Forrest Mountaineering, who 
manufacture the hammocks shown. 

15 



IAN WADE 

Robbins, were a logical extension of the belay seat concept, 
only bigger. These early prototypes were sewn by Liz Robbins. 
Later that year, hammocks were the key to the nine day first 
ascent of the North American Wall route. 

Hammocks which provided weather protection made pos
sible longer stays in the vertical world. The culmination, so far 
at least, was Warren Harding's and Dean Caldwell 'scontroversial 
26 day epic on The Wall of the Early Morning Light. Much of 
that time was spent waiting out storms inside a pair of Harding's 
covered hammock creations, the BAT Tent. But from a techno
logical standpoint, the Lowe brothers have it with their latest 
LURP tent which houses three climbers on a vertical face and 
includes provisions for a hanging stove. 

Types of Hammocks 

There are two basic styles of rock climbing hammocks
the two point suspension patterned after the traditional navy 
hammock and the newer single point suspension . Robbins 
(Mountain Paraphernalia) and Chouinard (The Great Pacific Iron 
Works) offer two point hammocks; Forrest Mountaineering 
produces a single point design . 

The two point suspension hammock requires two anchor 
points at approximately the same level , which can be hard to 
findat the bivy site . Once set up, the hammock droops between 
the anchors, like the cable of a suspension bridge. The prospec-
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The Chouinard Peapod hammock, shown here, is a modified 
two point suspension design. The modification consists of 
shoulder "pockets" to reduce that "crushed" feeling. The 
Peapod is distributed by the Great Pacific Iron Works. 

tive sleeper must lie on his back with head and feet elevated in 
a somewhat unnatural position. This type of hammock has the 
virtues of cheapness and I ightness but not of comfort. Star 
gazers who wish to pursue their hobby throughout the night 
may prefer this type of hammock, but those who for some un
natural reason would rather sleep through the night often select 
a single point suspension hammock. 

The single point suspension hammock, as the name im
plies, hangs from a single anchor. They can be set up anywhere 
that a pin, or nut in these days of environmental concern, can 
be placed. This single anchor is, of course, backed up as neces
sary to insure safety . 

The single point suspension hammock is so designed that 
a horizontal sleeping platform is attained. This allows the climb
er to roll over onto his side and thus provide a variety of sleep
ing positions. 

Contrary to initial impressions, the load on the single an
chor may be less than the loads on either of the two anchors of 
a two point hammock. The actual load depends on the tension
ing of the hammock. When the angle between the supporting 
straps and horizontal is less than thirty degrees, each anchor is 
subjected to a load greater than the climber's weight. The more 
tension, the greater the multiplying factor. 

Continued 



For reasons best left to mathematicians, 
the force on each anchor of a two point 
suspension hammock is always greater 
than the weight of the climber inside. 
Furthermore, the force increases as the 
hammock is tensioned to a more hori
zontal position. When the angle at the 
anchor reaches 30°, a force equal to 
the weight of the climber is applied 
to each anchor point. Further ten
sioning results in still higher forces on 
the anchors, now in excess of the clim
bers weight. Tensioning also magnifies 
the shoulder crushing effect. 

The Robbins hammock, shown 
at right, is also a conventional 
two point suspension design. 
Its prototype was the first 
rock climbing hammock 
used in the United States. 

IAN WADE 
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Comfort Features 

Certain features contribute to comfort, or lack of same, 
in a well designed hammock. 

Firstly, all hammocks tend to crush the shoulders if the 
occupant lies on his back. The best solution to this is to sleep 
on your side, but as described earlier, this is not possible in a 
two point suspension hammock. The Chouinard Peapod ham
mock is designed with pockets on each side into which the 
shoulders fit. This helps to relieve the strain. An optional extra 
on the Forrest is a plastic strut which reduces shoulder crushing 
by holding apart the two supporting straps. 

The second design feature of importance is peculiar to 
single point suspension hammocks and concerns their tendency 
to "bunch up" under the sleeper's middle during the course of 
the night. The tension load in the inclined straps at either end 
of the hammock tends to pull the ends towards the middle, 
hence the bunching. The design feature which overcomes this 
is an "envelope" or "pocket" at each end which the head and 
feet fit into. This restrains the end from moving inwards. 

A final feature which influences comfort is in the design 
of the supporting straps. On some models they extend com
pletely under and around the bottom of the hammock; on others 
they terminate where the cloth begins. While straps running 
around the base of the hammock add strength and security to 
the design, they also add hard points which cut into your back. 
If comfort is your objective, it is better to do without them and 
have a more uniformly loaded sleeping surface. 

Setting Up The Bivy 

Selecting a bivy site requires some care and is best done 
before it gets totally dark! It is often best to stop below the 
days high point if a good site is found and leave fixed ropes from 
the high point back to the bivy site, which can be ju marred next 
morning. The best site for a hammock bivy is on a mildly over
hanging wall or below a roof where your side will not be crush
ed against the rock during the night. 

A small ledge, or at least a foothold, beneath the ham
mock is extremely useful in getting in and out and also for set
ting things on while unpacking the haul bags . Since almost every 
item of equipment taken on a prolonged climb is essential for 
progress or survival, one becomes very paranoid about dropping 
anyth ing. It is best to have a carabiner loop on each item and 
clip it into the anchor system as soon as you take it out of the 
haul bag. Keeping each item in a stuff bag helps makes things 
easie r to find in the murky depths of the haul bag. Those who 
sleep with th eir boots off should al so tie these securely into the 

anchor system, lest they awake, as one El Cap party did, to a 
day of retreating in their socks . 

Undoubtedly the most important item to clip into the 
anchor system is yourself . Depending on the configuration of 
the bivy, type of hammocks in use and the apprehensiveness of 
the bivouacers anything from 3 to 40 pitons/nuts might consti
tute the anchor system. These should all be joined together 
with slings or climbing ropes so that failure of one anchor is 
not fatal. The hammock and the sleepers swami belt are then 
usually clipped to different anchors so that even in the unlikely 
event of hammock failure the sleeper is not awakened by the 
sound of air whistl ing by his ears as he hastens toward the valley. 

Inserting yourself into a sleeping bag can be a lengthy 
business while lying in a hammock . A full length zipper on the 
bag helps . Alternatively a duvet (down jacket) and half bag ease 
the struggle and halve the danger of loosing all to a fit of fum
ble fingers or sudden gust of wind . 
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The BAT hammock and 
BAT tent were patterned 
after Warren Hardings 
original single point sus- , 
pension prototypes. 

An en sol ite, or foam pad can considerably increase '1tlarmth 
and comfort of a hanging bivouac. The hammock tends to crush 
down sleeping bags, considerably reducing their insulating prop
erties. The pad can also cushion the contents of the Fiaul bag 
during the climb, thus minimizing the danger of wearing a hole 
which often happens when sharp objects inside press and rub 
against the rock, as the pack is dragged upward. 

Storm Conditions 

Sitting out a prolonged storm in a hanging bivy will cer
tainly be unpleasant, but the discomfort can be minimized by 
the difficult, but possible, trick of staying dry . Water draining 
down the rock as well as fall ing rain or snow are the major con
cerns. A covered or enclosed hammock is one solution to these 
problems. 

The BAT Tent (Basically Absurd Technology) was the 
first to use this principle. It is a combination tent and single 
point suspension hammock. The apex of the tent is the anchor 
point and a zippered slot at one end is the entrance. For a while, 
the Denali Company manufactured the BAT Tent from Warren 
Harding's original prototypes, but have since discontinued the 
line. However, some climbing shops may still have unsold BAT 
Tents . 

Bill Forrest 's " All Weather" hammock came next. Basi
cally, it was his standard single po int hammock with a sewn in, 
zippered lid. The lid is clipped to one of the suspension lines to 
hold it away from the sleeping bag. Forrest Mountaineering also 
has discontinued this design, and now offers a fitted rain fly for 
his standard hammock. This approach has several advantages 
which will be discussed below. 

An Alternate Approach 

Single point suspension hammocks have a 
tendency to creep towards the center. This 
is eliminated by gussets at both ends which 
rest against the head and feet. 

There are several problem~ associated with fully "weather
proofed" hammocks such as the BAT Tent and the Forrest All 
Weather. Firstly, condensation inside such a waterproof cocoon 
can get you nearly as wet as the rain would have. Secondly, the 
rubberized coating which makes the fabric waterproof will even
tually wear through or be damaged when the hammock rubs 
against the rock. And lastly, if you do get water inside of a fully 
waterproofed hammock, it can't get out. The puddle which 
forms in the bottom provides you with an unintentional and 
unwanted "water bed ." 

The fitted rain fly over a standard, non-waterproofed 
solves or at least reduces some of these problems, and gives the 
added option of leaving the fly home when the weather looks 
stable . But the cheapest and best solution is to suspend a stan
dard, one-point hammock inside of a plastic tube tent. 
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ROCK CLIMBING 
HAMMOCKS 

A tent for big walls-the 
LURP tent, designed by 
Greg and Willie Lowe, 
could well become the · 
bivouacing equipment 

Robbins Hammock 
Two point suspension 
Weight-7 ounces 
Cost-$13.00 
Distributed by 
Mountain Paraphernalia 
P.O. Box 4536 
Modesto, California 95352 

of the future. 

A two man tube tent, approximately 14 feet in circum
ference, is used, but it is not erected in the usual way. Instead 
one end is bunched around the slings near the anchor point and 
the tube is draped around the hammock. The other end points 
vertically downward. 

Winds blowing up the face could conceivably drive rain 
up into this setup, but it would be an extremely unusual even
tuality. Some means of sealing up the bottom could doubtlessly 
be improvised if necessary . 

New Ideas 

An idea which may become very popular in the future is 
the LU RP (Limited Use of Reasonable Placements) tent designed 
by Lowe Alpine Systems. It has a rigid magnesium frame, which 
collapses into 18 inch segments for carrying. The frame permits 
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• Chouinard Peapod Hammock 
Two point suspension 
Weight-10 ounces 
Cost-$15.00 
Distributed by 
The Great Pacific Iron Works 
P.O. Box 150 
Ventura, California 93001 

Forrest Hammock 
Single point suspension 
Weight-24 ounces hammock , 

- 4 ounces expander • 
- 14 ounces rainfly 

Cost- $29.95 hammock 
- $ 2.75 expander 
- $24.95 rainfly 

Distributed by 
Forrest Mountaineering 
5050-M Fox Street 
Denver, Col or ado 80216 

LURP Tents 
By special order only. 
Rentals available 

• Distributed by 
Lowe Alpine Systems 
P.O. Box 151 
931 Main Street 
Louisville, Colorado 80027 

Plastic Tube Tents 
Available at most climbing 
shops and surplus stores. . 

•- ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■■■■■■■ II ■■■ I 

the floor to be tensioned for walking and sleeping on . The tent 
is suspended from the top at a single point and can thus provide 
a "camp" just about anywhere. Access is through zippered 
doors at the sides. 

The original LU RP tent w·as used on the first winter ascent 
of the Northwest Face of Half Dome in Yosemite and "made 
the last couple of days on Half Dome in 50-70 mph winds and 
heavy snow liveable. Much of the belaying on the last day in 
the storm was done from within the tent. The be/ayer was in 
comfort and could even cook hot chocolate on the hanging 
stove." 

A three man model has since been developed and is avail
able from Lowe Alpine Systems on a rental basis . They will 
also build and sell LURP tents on special order. -Ian Wade 

Eugene, Oregon 
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GALLERY 

David Hagyard: 
Larry T. Clark: 
Garry Valle: 
Bruce Gammond: 
George Wallerstein: 

On Mount Baker, North Cascades, Washington 
Nooksack Cirque, North Cascades, Washington 
Silver Turret, Sierra Nevada, California 
Mount Challenger, North Cascades, Washington 
Netherlands East Greenland Expedition 

25 





27 







NEWS & NOTES 
WINTER FATALITY ON CALIFORNIA'S MOUNT WHITNEY 

A seemingly minor leader fall on the 
East Buttress of Mount Whitney in the 
California Sierra ended disasterously when 
forced bivouac and winter storms com
pounded the problem. 

Eric Eichman and Don Pfirmann, 
part of a six man group climbing in the 
Whitney area, attempted an ascent of the 
Buttress on December 20th in good weath
er. According to subsequent reports, they 
were carrying an unusually large amount 
of equipment, including bivouac tents, 
hammocks, sleeping bags, down jackets as 
wel I as extensive technical paraphernalia. 
Perhaps because of this burden, they were 
unable to finish the route in the usual one 
day and bivouaced below the "Peewee," 
a huge, precarious granite block a I ittle 
more than halfway up . The next day a 
storm hit as they continued toward the 
summit. Eichman fell while leading. It 
was a short fall, less than ten feet, but se
vere, since he struck his head. He was not 
wearing his helmet, because it would not 
fit with the hood on his jacket. The lead 
was not technically difficult, but the storm 
conditions made it treacherous. Hypo
thermia possibly may have been an influ-

ence. Eichman died about eight hours 
later. Pfirmann bivouaced another night, 
then tried to climb out of his predicament, 
but he too fell, injuring his hand. He re
turned to a ledge just above the accident 
scene and waited for help. 

The China Lake Mountain Rescue 
Group performed the rescue, with heli
copter assistance. Pfirmann, suffering 
from frostbitten hands and feet, was be
layed to the summit and then down to the 
North Face to the Notch for a helicopter 
pickup. 

Details of this accident were drawn 
from the Talus Pile, the newsletter of the 
China Lake Mountain Rescue Group. In 
analysis, they offer " . . . a reasonable bal
ance between equipment essential for safe
ty and ability to move quickly on the 
mountain is necessary. This team clearly 
had too much equipment for this climb, 
some of it completely unnecessary. Sec
ond, hard hats should be worn, not just 
carried. Finally, a winter climb is a much 
more total commitment than a summer 
climb. The cold and often stormy weather 
makes the climb itself more difficult and 
multiplies the severity of any injury." 

AVALANCHE CONTROL ACCIDENT AT MAMMOUTH MOUNTAIN 

Mammoth Mountain Ski Area and 
U.S. Forest Service officials are currently 
investigating two avalanche control acci
dents that have claimed the I ife of one 
professi·onal ski patrolman and seriously 
injured a second. Both accidents occurred 
while triggering avalanches with hand 
thrown.explosives on Mammoth Mountain 
Ski Resort during adverse weather condi
tions. 

avalanche control method for many years. 
This procedure has been temporarily sus
pended pending this investigation . Alter
native methods for avalanche control 
work are currently being used to eliminate 
the hazards of snow avalanches on the ski 
runs. -Inyo National Forest 

Bishop, California 

MOUNT MARCY PLAQUE IN ERROR? 
Mount Marcy is the 5,344 foot high 

point of New York State , first climbed in 
1837. One hundred years later, in 1937, 
a commemorative plaque was installed on 
its summit. Recent findings by Phillip G. 
Terrie, Jr. published in ADI RONDAC, the 
journal of the Adirondac Mountain Club 
indicated that three of the names on the 
plaque are listed in error. 

Meticulous research on the part of 
Terrie led to the discovery of the diary of 
"Professor" Miller, whose name appears on 
the summit memorial. The diary indicates 
that Miller, actually a student and not a 
professor, did not make the climb and also 
casts doubt on the appropriateness of two 
other names listed-Archibald McIntyre 
and Professor Strong. An obscure 1837 
newspaper account added further evidence 
that Miller, McIntyre, and Strong were not 
in the summit party. 

According to Terrie, the error was 
the result of "an unclear pair of sentences 
in Redfield's published account of the ex
pedition." It appears as though Redfield 
attempted to credit anyone who was with 
him any time during the exploration. 
Terrie also feels that complete verification 
of all the names may now be impossible . 

In a separate letter, Terrie proposes 
removal of the plaque on the basis of his
torical accuracy, but also adds : "One 
wonders, considering all of the ramifica
tions, whether or not such intrusions of 
civilization [the plaque} really belong in 
the middle of a wilderness to begin with. 
The mountain itself certainly does not care 
by whom or when it was first ascended." 

Ray Gritten, 35 of Mammoth, was 
fatally injured on December 13, 1973, 
when a hand set explosive ignited prema
turely and exploded. William Bohannon, 
28, also of Mammoth, was ser iously injur
ed in a similar accident on January 1, 
1974. Bohannon is still in Northern Inyo 
Hospital in Bishop recovering from his in
juries. 

DESERT BIGHORNS TO ROAM ZION ONCE AGAIN 

As a result of these accidents, Mam
moth Mountain and the Forest Service are 
conducting a full scale cooperative investi
gation. The purpose of the investigation 
is to determine the cause in order to pre
vent future accidents of this nature. 

Hand charging has been an accepted 
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The National Park Service, the Neva
da Department of Fish and Game, and the 
Utah Division of Wildlife Resources are 
cooperating in a project which will return 
the Desert Bighorn Sheep to one of its 
former ranges. 

In July and August of 1974, twelve 
Bighorns were released into a holding en
closure within Zion National Park in south
western Utah. The sheep, trapped at 
Nevada's Lake Mead National Recreation 
Area, are to be held for breeding with ini 
tial field transplants expected in two or 
three years. 

The exact time of the first trans
plants will be determined by the success 
of the breeding program and the rate of 
propagation . Two lambs were born in 
December and both appear to be in good 
health. Observations indicate continued 
successful breeding. 

Tenative plans are to release twenty 
or more sheep in the Parunuweap Canyon 
alon!J the southern margin of Zion Nation
al Park. This will be the first step in re
turning a free ranging, self sustaining pop
ulation of Desert Bighorn Sheep to their 
historical range within the Park . 



CHANGES IN CAMP 4 MANAGEMENT 

The Yosemite Park staff, in consul
tation with the American Alpine Club 
representative, is proposing management 
changes in the operation of Sunnyside 
Campground. The myriad of concerns 
during the past five years have developed 
to such proportions that efficient manage
ment practices dictate mandatory changes, 
particularly with emphasis on the Valley 
environment. A few climbers are aware of 
the problems that have surfaced: increas
ed crowding, overuse, congestion, resource 
damage, out-of-bounds camping and fires, 
doubling of campsites, overflowing rest
rooms, overloaded trash containers, etc. 
Last November, ten truckloads of trash 
were cleaned out of Camp 4 and were 
hauled out of the Valley by Park employ
ees. Most distressing was the lack of camp
ing manners and environmental sensitivity. 
Dirty unattended camps, which contin
ually blocked the site for other visitors, 
misuse of the adjacent service station fa
cilities, scarfing in the Lodge Cafeteria, 
"rip-offs" within the camp itself, hassles 
over quiet hours, disorderly conduct com
plaints, were all part of the "Camp 4" 
scene during the past few summers. Some
times climbers were responsible. 

Since the climbers and other users 
of "Camp 4" are unable or unwilling to 
correct these conditions, the Park staff, as 
administrators, must take immediate posi
tive action. Therefore, the following pol
icy now under study is being publicized to 
the mountaineering community for review 
and suggestions. 

1. Campground registration-rees
tablish procedures similar to other Valley 
campgrounds. 

2. Designated campsite-camping 
by permit for six individuals per site. The 
forty sites will remain at current level, 
stab ii izi ng campground capacity . 

3. Enforce a 7-day camping limit 
in campground (June 15 to Labor Day). 
Exceptions to the limit would include the 
rescue site occupants and other special 
climbing needs on an approval basis. For 
example, if a party (such as foreign climb
ers) wanted to make a summer climb of 
El Cap and needed three weeks for condi
tioning, approval could be obtained by 
getting verbal permission from the Park 
Service to extend lengths of stay beyond 
the 7-day limit. All other users would a
bide by the limit and pay fees as required. 

4 . Time limit, spring/fall/winter 
season - 14-day maximum. The climbers 
visit may be extended IF: 
A. The demand for camping sites by other 

climbers and hikers does not exceed 
camp capacity. 

B. User abides by posted camp rules and 
pays appropriate fees. 

El Capitan, Yosemite 

C. A low profile camp is maintained, i.e., 
elaborate additions to mountain or 
back-pack tent are avoided, omitting 
bulky tarp and fly, avoiding improved 
kitchen facilities and homemade stor
age containers. (Sharing of Park metal 
"coffins" is encouraged). 

D. If the user leaves Park for more than 24 
hours, he also removes campsite. On 
occasion, there have been ten sites 
(room for sixty individuals) occupied 
by vehicles and tents with users return
ing for weekend camping only. All 
gear will be confiscated . 

5. Lastly-
A. The campground will be closedtocamp

ing with pets. 
B. The National Park Service will bear

proof and provide additional dump
sters so located as to facilitate use. 

The National Park Service feels the 
program outlined above will promote ef
fective management of the campground 
and subsequently benefit the user as well. 
The Park Service is interested in ideas 
which might help solve this situation. If 
you have comments about the proposed 
management or especially if you have a 
better idea, please write to the Valley 
District Ranger, P.O. Box 577, Yosemite 
National Park, California 95389. 

Get your comments and ideas in 
before April 20, 1974. -James M. Brady 

Valley District Ranger, 
Yosemite N. P., California 

AVALANCHES! 

The big news in the Utah and Wyom
ing Ranges is avalanches. The death toll 
so far is four. 

Shortly after Christmas, a ski in
structor at Park City West was killed by an 
avalanche on a little used run at the new 
resort. 

A few days later an avalanche on the 
Hellgate Slide in Little Cottonwood Can
yon buried fourteen vehicles, demolished 
a row of condominiums and severly injur
ed a man standing in the lobby of the 
Alta Lodge. One light truck caught in this 
slide had its chassis completely stripped. 

On the 16th of January three climb
ers with the National Outdoor Leadership 
School, Lander, Wyoming, were killed in 
an avalanche in the Tetons. 

Heavy snow pack and large temper
ate variations between deposition 9f layers 
indicates that avalanches are likely to be 
more common than usual this year. 

The Hellgate Slide is a known slide 
area and is posted . Other areas are not. 

The cross country adage, "ski the 
trees" is no substitute for checking locally. 
Gary Drier and I found an area below the 
ridge connecting Hayden and Kettling 
Peaks in the Uinta littered with wet snow 
and splintered six inch tree trunks that 
had been completely stripped of branches 
by a slide that had carved a one quarter 
mile wide and one quarter mile deep hole 
in the forest below the ridge. We found 
other debris as far as one half mile from 
the tree line. Any skier there would have 
had a peck of trouble. -Bill Cloran 

Hill A.F.B., Utah 
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NATIONAL PARKS TAKE BRUNT OF MOUNTAINEERING TRAFFIC 
The National Parks are required to 

keep statistical records of the various visi
tor uses, including wilderness travel and 
mountaineering/climbing. These are sum
marized on a standard form for future ref
erence to assist in planning and regulating 
park usage. Seven parks scattered through
out the Western States furnished us with 
copies of these reports for editorial use. 
They paint an interesting picture of "where 
the action is," and why certain areas can
not avoid the regulatory and dispersing 
actions many climbers fear is coming. The 
reports are summarized for each park. 

Grand Teton National Park, Wyoming 

As elsewhere, climbing activity at 
Grand Teton has continued to increase at 
a steady pace, according to Climbing Ran
ger Pete Hart. The records show 6,324 
persons signing out for climbs, a 10% in
crease. They also show that the Teton 
backcountry is one of the most heavily 
used in the National Park System. This 
relatively small park saw over 31,000 back
country camper-night~ in 1973. 

The increased traffic was not concen
trated on any particular peak. Capacity 
limitations imposed at mountaineering biv
ouac sites tended to spread out usage dur
ing peak periods in late July and early 
August. This did not prevent the Grand 
Teton from being three times as popular 
as any other mountain in the Park. The 
Grand felt 1326 climbers trample its sum
mit. The next most trampled was Baxters 
Pinnacle with 433, though guided parties 
contributed significantly to the total. Then 
followed Middle Teton - 411, Symmetry 
Spire - 356, Cube Point - 276, Disappoint
ment Peak - 288, Teewinot - 218, and 
South Teton - 192. Other climbs brought 

the total to 4,605 successful ascents, of 
which 770 were guided. 

The report shows eleven mountain
eering rescue operations. According to 
Pete,'~ .. only one fatality occurred in the 
Park this summer when Gordon Woulff, 
24, of the Bronx, New York, fell 30 feet 
and pulled out his only protection, a Peck 
A4 nut. He was off route in the vicinity of 
the East Ridge of Cube Point. His inex
perienced be/ayer held the fall but was un
able to lower him to a ledge a few feet 
away. Although an off duty Ranger arriv
ed momentarily and initiated cardiopul
monary resuscitation, it was to no avail. 
Two other operations deserve mention. On 
July 19,Allan King, 40, was lowered from 
the third pitch of the Guide's Wall in a 
driving rainstorm. King had taken a 30 
foot leader fall, zippered his climbing nu'ts 
and was held by his 15 year old son. He 
had suffered a segmented fracture of the 
femur. Dr. Bert Janis fell while leading 
the last pitch on the East Ridge of 12,990 
foot Mount Owen. Janis sustained a frac
tured pelvis. He was inched to the sum
mit (100 feet) and picked off in a remark
able feat of airmanship by pilot Paul Milton 
flying an Allonette /// under very high and 
gusty wind conditions." 

Finding a base camp for climbs will 
be even more of a problem than it has 
been. The traditional climbing camp, Jen
ny Lake, is expected to be out of commis
sion most of the summer. "On November 
12, 1973, after three days of unseasonably 
warm weather, a cold front passed through 

(Above) The northeast side of Mount 
Owen, Grand Teton N.P. (Below) 
Mount Whatcom, North Cascades. 

KEN HORWITZ 

the Tetons creating a large pressure gradi
ent with very high winds in excess of 90 
miles per hour along the mountain front. 
The entire developed Jenny Lake area 
was devastated including the campground 
where nearly all the trees in the southern 
end were blown down. Clean up operations 
will be delayed until late spring by the snow 
cover, and it is doubtful if the campground 
will open before August 1,if at all in 1974." 
Visiting climbers are urged to make use of 
the Teton Ranch, managed by the Ameri
can Alpine Club. 

North Cascades National Park, Washington 

The North Cascades are a vast wild
erness of glaciers and summits. The 1973 
report sent by Superintendent W. Lowell 
White, lists 39 peaks attempted, and 1076 
successful climbers. After Mount Shuck
san's 444 ascents, the rest were pretty well 
spread out. Ruth Mountain - 64, Eldorado 
Peak - 68, Forbidden Peak - 52, and Saha/e 
- 67 were fairly popular, and M_ount Chal
lenger - 26 and Mount Whatcom - 38 sur
prisingly so considering their remoteness. 
Mount Baker, the 10,778 foot volcano 
many think of as a symbol of the North 
Cascades, is not within the park boundary. 

Despite the extensive wilderness, the 
North Cascades are rugged mountaineering 
country not suited to casual hiking. Only 
27,082 camper nights were recorded for 
the backcountry. 

Rocky Mountain National Park, Colorado 

Walt Fricke's Climbers Guide to 
Rocky Mountain National Park contains 
200 pages of route descriptions all within 

Continued 
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MOUNTAINEERING TRAFFIC 
Continued 

the Park boundaries. That's what makes 
the mountaineering report we received 
from Rocky Mountain even more unbe
lievable than it is. Of the 7,083 ascents re
corded during 1973, would you believe 
that 6,174 were on one mountain, and 
even more that 5,270 were on one route? 
Those were the numbers, the mountain was 
14,225 foot Longs Peak, and the route was 
the Keyhole, a second class scramble. 

Other peaks within the park saw 
only minimal traffic . Halletts Peak, next 
in line, was climbed only 69 times during 
the same period . The climbs on Lumpy 
Ridge, however, showed considerable pop
ularity with several hundred ascents re
corded . This area is at a relatively low ele
vation and close to the road . 

The Search and Rescue report, sub
mitted by David Butts, Resource Manage
ment Specialist showed a total of nine 
climbing related operations involving two 
stranded climbers, six injuries, and five 
fatalities. Two area climbers died in an 
avalanche on Powell Peak. They were as
cending the upper part of a steep snow and 
ice chute and triggered the avalanche which 
carried them down and over several hun
dred feet of broken cliffs. One fatality and 
two frostbite cases were attributed to storm 
conditions in September. 

Glacier National Park, Montana 

Because of singularly poor rock, 
most climbing within Glacier is of the 
minimally technical , "view finding" cate
gory. Consequently, the 231 registered 
ascents were fairly well distributed over 
36 different peaks and glaciers. The most 
popular peak was Mount Cleveland, sue-

DON RUSSELL 

(Above) The "bridge" on Bridge 
Mountain, Zion N.P. (Below) 
Mount Olympus, Olympic N.P. 

cessfully climbed 55 times, all via the west 
side. 

One climb was listed as a "first 
known ascent." According to Chief Ran
ger Ruben Hart, "Mr. Fred Goodsell of 
Capital Reef, Utah climbed The Sentinal 
from the east in August 1973. He reported 
that it was an easy scramble. There was no 
cairn on top. Dr. J. Gordon Edwards prob
ably has climbed this peak from the west, 
but did not leave any record on top." 

Three injury accidents were cl im bing 
related. 

Olympic National Park, Washington 

Olympic is both a mountain and a 
seashore national park. Some sixty miles 
of roadless beach draw many hikers and 
contribute significantly to the 185,910 

overnight backcountry visits in 1973. 
Olympic National Park is unique in 

not requiring climber registration, though 
they do offer that service on a voluntary 
basis. Only a wilderness perm it is required 
for most climbs. Consequently the 839 reg
istered ascents probably do not represent 
the total traffic. Of these, Mount Olympus, 
the highest peak and park namesake, re
corded 351 successful climbs. Next in line 
were Mount Anderson, 164, and Mount 
Constance, 123. The balance was spread of 
a dozen other peaks. No climbing fatalities 
and only one accident was listed. 

Zion National Park, Utah 

Climbing activity was minimal at 
Zion National Park according to the sum
mary sent by M. S. Nicholson, Chief Park 
Ranger. Only 44 climbers registered and 
only 10 successfully completed their as
cents. Features climbed included the 
Southwest Face of Jacob, the Southwest 
Face of Isaac, Bridge Mountain, and the 
West Face of the Watchman. Despite ex
tensive backcountrywilderness, only 4,012 
man-nights were registered, with one quar
ter of these taking the West Rim Trail. 

Mount Rainier National Park, Washington 

Ascents of Mount Rainier have level
ed out after a phenomenal 25% increase 
last year. Registered successes totaled 
2,574, with another 45 on Little Tahoma, 
the crumbling satellite on Rainier's outer 
flank. Total registration was 4,471. The 
Camp Muir-Disappointment Cleaver route 
accounted for nearly 40% of the traffic 
and helps explain the congestion, sanita
tion, and overuse problems that have 

LARRY P. CLARK 

' plagued Camp Muir, a woefully inadequate 
facility. Another 218 climbers congregated 
on the longer but easier Emmons Glacier 
route, despite the lack of an overnight fa
cility. Camp Shurman now houses a full 
time (in season) climbing ranger. Traffic 
elsewhere was much smaller and well dis
persed over twenty different routes. 
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ARE CABLES REALL V NECESSARY? 
The highest point in Colorado's 

Rocky Mountain National Park is Longs 
Peak, an impressive 14,255 feet . Its dis
t inctive square top is recognizable from 
many angles of view. There are many as
cent routes, among them some of the high
est elevation wall climbs in the United 
States are concentrated on the East Face, 
known as the Longs Peak "Diamond." 

But Longs Peak is also an easy moun
tain to climb. The first ascent was made 
way back in 1868 when Major John Wesley 
Powell cl imbed a second class gulley now 
known Keplingers Couloir. Another sec
ond class route, The Keyhole, was discov
ered in 1870. Both these lines pose little in 
the way of technical problems, so there 
was little reason for the artificial develop
ment of a third, non technical route up the 
mountain. But "improvements" were the 
vogue in the mid-twenties and a third I ine, 
The Cables was worked out. Two stretches 
of steel cable, one 160 feet long, the other 
about 50, protect sections of low fifth 
class difficulty. There is some danger of 
falling rock, triggered by climbers above. 
The armstrain of laybacking up the cable, 
plus the often icy rock underfoot, trouble 
the inexperienced hikers who compose the 
majority of the traffic on this route . But 
it was the shortest route to the summit, 
and so grew in popularity. 

During the summer of 1973, the 
cables were removed by the National Park 
Service . The decision to do so was based 
on three considerations. First the cables 
created extensive traffic jams in a hazard-

ous area. There has been one fatality on 
the cables themselves and aA.other involv
ing aclimber who slipped while descending 
towards the cables. There have also been 
numerous lightning incidents. The second 
consideration was the rock fa I I problem. 
The increasing number of people on the 
mountain started numerous rock slides, 
which in addition to bombarding the 
cables, inevitably found their way down 
the East Face, posing a problem to climb
ers there. The final and most important 
consideration was esthetics. It was time 
to return the mountain to its natural state. 

The cables were removed on July 
20th and so far have not been replaced. 
Since then, more than 6,000 people have 
ascended Longs Peak, over 5,000 of them 
via the easy Keyhole route. The elimina
tion of the Cables route obviously has not 
prevented anyone from reaching the sum
mit. But recently, the Estes Park Cham
ber of Commerce requested replacement 
of the Longs Peak cables. This request was 
spurred by the Peak to Peak Association, 
predominantly a youth organization, who 
charge that the Park Service is denying 
hundreds of young people the opportun
ity to climb the mountain. They also 
stated that removing the cables is a hazard 
to hikers who will attempt to climb the 
slabs anyway . 

In my opinion, neither of these con
siderations is valid . First, there are still 
two other naturally non-technical routes 
up the mountain . Admittedly bot h are 
longer, but this requires I ittle more than 

ANTHONY GALVAN 

an earlier start. Second, no accidents oc
cured in the cables area after their removal, 
even though they were gone during the 
peak traffic month of August. Also signi
ficant- there were no accidents on the 
Keyhole despite the additional load that 
route was called to handle and the occa
sional traffic problems at bottleneck areas. 

A final decision on the Cables will 
be made shortly. Although many indivi
duals have expressed opinions, more direct 
input is required to insure that the Park 
Service will fully consider the growing 
mandate to keep Longs Peak in its natural, 
cable-free state . Individuals, mountain
eering clubs, and other interested organi
zations are urged to file statements of o
pinion by writing to Superintendent Roger 
Condor, Rocky Mountain National Park, 
Estes Park, Colorado 80517 and to Ron
ald Walker, Director, National Park Ser
vice, Department of the Interior Building, 
Washington, D.C. 20240. 

This appeal was not prompted by 
the National Park Service or my own per
sonal business interests as mountaineering 
and rock climbing concessionaire in the 
Park. Since the cables have been removed, 
our activity on the mountain has decreas
ed substantially. But now, mountain hik
ers, like climbers, will be forced to meet 
the mountain on its own terms . The es
sence of mounta ineering is to raise oneself 
to the standard of the climb, not to bring 
it down to our individual ability or inter
est. -Michael Covington 

Estes Park, Colorado 
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Ct-her 

We couldn't resist paraphrasing the 
old "chicken" joke to introduce this is
sue's Paraphernalia department. It fairly 
well summarizes why a climber/mountain
eer might be interested in water transpor
tation . How often have you looked across 
a body of water at the peaks on the other 
side? Usually there is a way around or a
cross, but have you ever been turned back 
by water? or forced into a long detour? 

There are times when some form of 
water transportation is the key to success, 
or at least enjoyment. But the foot orient
ed mountaineer is not prepared to cope. 
He thinks in terms of conventional power 
boats or perhaps the old, bulky, heavy 
rubber boat. In the past few years, . nu
merous products have come into being, 
well known to the water oriented, but not 
to those who hike and climb for recrea
tion . We have taken a second look at some 
of these products with a mountaineer's eye 
and selected three which hopefully will be 
of interest . Each represents a particular 
category of design and use and may be the 
key to that outing or expedition you've 
been putting off. 

A Backpacking Boat-The Pack Raft 

Need to cross a river ten mile s in 
from the road? Or negotiate a remote 
water filled canyon? If water travel is only 
a small part of your outing, then there is 
only one boat worth considering. The 
Pack Raft is the backpackers delight. 

Continued 

Drifting through time- A 5 lb Pack 
Raft carries two through a remote 
water-filled, southern Utah canyon. 
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"Keep your money. Just hand over the freeze dried beef 
stroganoff, shrimp cocktail, french toast, ice cream and all 
them other Mountain House goodies you got at your friendly 
outdoor store, friend ." 

.&MOUNTAIN HOUSE,M 
The gou~et restaurant you put 

m your pocket. 
For a free menu planner, send a stamped, self-addressed envelope to: MENU PLANNER, 
Oregon Freeze Dry Foods, Inc., P.O. Box 1048, Albany, Oregon 97321. 

the boots with experience 

American Mount Everest Expedition 1963 • First 
Winter Ascent of the Eiger North Face 1961 • First 
Winter Ascent of the Diretissima through the 
Grosse Zinne North Face 1961 International 
Himalayan Expedition 1971 • First Winter Ascent 
of the Matterhorn North Face 1962 • Eiger North 

, Face Diretissima 1966 • Austrian Hindukusch 
Expedition 1969 • Piz Badille North East Face, 
Winter Ascent 1968 • First Ascent Dombai Maly 
Ulgen North Face, Caucasus 1968 (icewall heights 
3,000 feet) • French Himalayan Jannu Expedition 
1962 • German Andean Expedition 1962 • American 
Hindukusch Expedition 1964 • Japanese Diretis
sima of the Eiger North Wall 1969 • Austrian Kara
korum Expedition 1964 • Swedish Greenland Expe
dition 1966 • Austrian Pamir Expedition Vienna 
1967 • German Himalayan Expedition 1964 • Jugo
slavian Himalayan Expedition 1965 • Karakorum 
Expedition with Hermann Buhl, First Ascent of the 
Broad Peak 1957 • First Winter Ascent of the 
Super Diretissima through the Grosse Zinne North 
Face 1963 • German Diamar Expedition 1961 • 
Austrian Andean Peru Expedition 1966 • Hindu
kusch Exploration DAV Schorndorf Germany 1967 
• First Steirische Karakorum Himalayan Expedi-

., tion 1964 

~\·t.~."-~ ' i..~ ·. \ )i\1 

~ ' ~ Write for a bro-
. · \ ~ chure and the name of 

· ,_.\~ · your nearest dealer, to 
:··.~ LOWA, Dept. OB 1234 ' ~ l 5th Street, Berkeley, 

"""' ........... ~ ... -~ ·~, Ca. 94710 
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UIIUERSA 
fflAHES IT! 
■ Universal makes it to the top of 
Mt. Dhaulagiri with the American 
Dhaulagiri Expedition, May 12, 1973 . 

Universal makes it in hiking ease, 
comfort, and safety too! Designed to 
meet the rigid demands of the pro 
mountaineer . .. yet there's a Universal 
model for every member of the whole 
hikin' family . Whether you're assault
ing a Himalayan peak or just ski
touring , day-packing, hiking or biking, 
Universal's got your pack! 

Make it to your nearest dealer today. 

g .••• ME°DALIST 
QdJ INDUSTRIES 

UIIUERSAb .. 
Field Equipment Co., Inc. 
Bldg. 811-A, Mira Loma Space Center 
Mira Loma, .Calif. 91752 
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Stowed complete with oars and inflator, it 
is half the size of a sleeping bag and weighs 
a mere five pounds . 

The inflated Pack Raft is small , but 
has ample flotation . The manufacturer 
claims 450 pounds, but that seems conser
vative and to some extent based on stabil
ity rather than capacity. It will easily float 
two adults plus packs, even when only 
partially inflated . The problem is fitting 
that much in . 

The fabric is a light, tough, neoprene 
impregnated, rip-stop nylon, made, as the 
manufacture r puts it, "for use, not abuse." 
It is strong enough for most applications 
with margin to spare , and is many times 
stronger than the cheap plastic toys of 
equivalent weight. We found the Pack 
Raft would take quite a beating as long as 
you didn't run into anything sharp. Like 
most inflatables, punctures are the biggest 
concern. 

One of the compromises made to 
achieve its extremely light weight was sin
gle cell construction. Unlike more sophis
ticated and heavier inflatable boats, the 
Pack Raft contains no internal cells to iso
late a puncture and prevent total pressure 
loss. It's all one giant inner tube and a 
blow-out means a flat, even though it is 
unlikely that all the air would be lost. 
Some would be trapped in folds and pro
vide a margin of safety. Two, separate 
seat cushions also serve as emergency life 
preservers . Any gear you happen to be 
ferrying is on its own though . 

How do you inflate the Pack Raft 
after you've carried it ten miles? No, it's 
not an exercise in hyperventilation . The 
carrying sack doubles as a unique and high
ly efficient inflator. It is made of the same 
type of air proof material as the raft, but 
is about three times larger than needed for 
merely storing the boat and paddles. At 
the bottom end, a plastic fitting couples 
to the air inlet on the raft. Open the sack 
to trap some air, close it, and squeeze, 
forcing air through the coupling into the 
boat. A check valve prevents reverse flow 
when refilling the sack with air. In less 
than ten minutes, the boat is full and ready 
for final pressurization via lung power, a 
matter of a dozen puffs. 

Propulsion is two aluminum and 
plastic oars. Each breaks down into two 
pieces the size of the carrying sack. Nylon 
webbing loops vulcanized into the boat 
serve as oar locks. This seemed a bit flim
sy, but a dozen uses in one season revealed 
no problems. The oars are on the small 
side , but will get you there if you're not 

Continued 

(Above) The comparative sizes of the 
Pack Raft, the Cumulus V, and the 
Pyrawa N4, both inflated and stowed 
for transport. (Right) The Pack Raft 
is small and light enough to carry on 
a small day pack. (Below) A high 
volume foot pump is used to inflate 
vinyl boats. 
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JanSport 's new packs, shelters and accessories are at the nation's best backpacking shops this spring, and we invite you to come in 
for a look. Or drop us your name and address, and we'll forward our complete new catalog, free. We also have two giant 

posters: the Yukon Portrait seen here, and a Nawang Gombu poster, fo r $2 each. New JanSport I-shirts are $4.50 
and don't fo rget to specify small , medium, large o r extra large. 

JanSport, Paine Field Industrial Park, Everett, Washington 98204 

Take butane 
backpacking 
You can go anywhere with the Optimus mouse
trap and it will work flawlessly, even in the wind 
or cold. Folded for storage it looks just like a 
mousetrap, so you can't miss it! 

The mousetrap offers exclusive features that 
make it the finest little butane stove available. 
The gas is preheated before reaching the burner, 
so that the mousetrap is sti 11 going strong when 
other butane stoves fail. The upright fuel cart
ridge avoids flare-ups; it is self-sealing for re-use 
and remains attached when the stove is moved. 
Folded for storage, th is I ittle package weighs 
only 11 oz and measures 4¾ x 7-1/8 x 1". 

AB Optimus Inc P.O. Box 4147, Fullerton, Cali f . 92634 
At your local sporting goods stores. 

OPrlMUS® Major supplier of packstoves that 
have accompanied professional back
packers to the ends of the earth. INTERNATIONAL 
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in a hu rry, Most important, they work 
and they are light. 

The Pack Raft's reason for bei ng is 
the high lakes fisherman. It was designed 
fo r th ose who like to d angle worms aw ay 
fro m t he madden ing th rong . But so versa
tile a t ool is su re to find many o th er uses. 

A Work Horse- T he Cumulus Raf t 

Need a wo rk ho rse to hau l gu ys an d 
gear? If weigh t is not a serious conside ra
t ion , one of the new, heavy duty vinyl 
boats may be worth consi de ri ng . A qual
ity representat ive of th is catego ry is the 
Cumulus V, with a rated capac ity of th ree 
adul ts . Bu t we dou bt th at it 1s possible to 
ove rl oad thi s boat fr om a we igh t stand 
po int . It easily ca rried two climbers with 
full gear, and on another occasi on floated 
six adu lt s perched along its ed ge. 

If you are at a ll like us , th e mere 
mention of vinyl c reates an image of dime 
store air mattresses and swimming pool 
toys. But the Cumulus vinyls are in an
other league - a thick, 27 gu age, with good 
solid seams. The penalty, of course, is 
weight . The Cumulus V, plus oars and 
pump, weighs nearly twenty five pounds . 
Figuring an effect ive working capac ity of 
two adults plus gear, that's just over twelve 
pounds per person , not too much if you 
really need it, but far too much for pure 
lu xury . There are several small er and 
lighter models in the Cumulus I ine, though. 

When fully inflated, the Cumulus V 
is firm, rigid, and virtually unsinkable . In 
case of a puncture, the damage is isolated 
-the boat has four separate air chambers, 
not counting the inflatable seat. Most in
teresting from a safety stand point is the 
doubl e inner tube design . The hull is not 
divided left and right like the o ld fami liar 
rubber boat. Instead, there is an inner 
and outer chamber, both extending com
pletely around the boat . Puncture the 

up the difference by pumping it firm again . 
Unlike conventional rubber boats, 

the Cumulus V vinyl inflatable is quite 
rigid, a result of the interlocking tube de
sign and integral floor. The large, sturdy, 
molded oar locks were a surprise too. 
Both combined to make an easily rowed 
and maneuvered boat- no rowing frame 
needed , unlike the standard rubber boat. 
The oars furnished were a bit small to be 
efficient, so get a larger pair than recom
mended by the distributor. Only one set 
is needed even though the Cumulus V has 
two sets of oar locks . The forward set is 
for conventional rowing, the other is for 
face forward control in a rapidly moving 
stream or river . 

The Cumulus V seemed rugged 
enough for moderately fast water, at least 
anything reasonably safe for inexperienc
ed beginners . Bouncing off a few rocks 
doesn't hurt, but sharp snags are a disaster, 
as would be expected . The boat floats 

The Cumulus V has ample capacity 
for two climbers and overnight gear. 

high enough to get through shallow rapids 
that would ground other craft. Standing 
waves and riffles are great sport. But 
heavy white water, like the Colorado or 
Green, are the dom ain of larger, more 
sophisticated units costing ten times as 
much. 

A "Fun" Boat-The Pyrawa Canoe 

Our third category of inflatable boat 
is represented by the kayak shaped Pyrawa 
N-4 canoe . The Pyrawa is not particular
ly I ight, and is not well suited for bulky 
loads. So lacking a suitable category head
ing, we decided to use our evaluator's ini
tial reaction . After an hour or soof shoot
ing rapids in the N-4, his conclusion was: 
"It's fun ." 

Continued 
outer chamber and the inner still provides :•·•··••········••••····••••········•···•···••• "' .................................. . 
a full circle of flotation and stab ility . The • Model: PACK RAFT CUMULUS V PYRAWA N -4 

floor also inflates additional flotation and • weight: 
redundant security. It too is designed 
with two cells; a puncture would deflate 
only every other tube and not the entire 
floor . 

A high volume foot bellows is used 
to fill the Cumulus V, which takes about 
ten minutes. The pump sold as an acces-

Length: 

Wid th: 

sory worked efficiently and effortlessly . • Rated Capacity: 

Appr. Cos t: 

Distribu tor: 

4.3 lbs boat 20.5 lbs boat 14 .0 lbs boat 
1.3 lbs oars 1.5 lbs oars 2. 0 lbs paddl e 

.4 lbs inf lator 2. 5 lbs pum p 2.0 lbs pump 
6.0 lbs total 24.5 lbs total 18.0 lbs tota l 

72 inches outside 102 inches outside 114 inches outside 
51 inche s inside 62 inches inside 69 inches inside 

40 inches outside 54 inches outside 33 inches outside 
24 inches inside 30 inches inside 13 inches insi de 

2 adu lts, 3 ad ul ts 2 adul ts , 
450 lbs 450 lbs max. 

Complete· $ 100.00 Boa t · $7 0.00 Boat · $80.00 
Oars· ---- A-20 Paddl e · $ 15. 00 
Pump • $ 14.00 Pump· $ 10.00 

Amer ican Safety Equipmen t Prec ise Imports Leisure Imports 
16055 Ventura Blvd. 3 Chestnu t Street 104 Ar l ington Avenu e , 

In filling vinyl boats, two stages may be 
necessary, especially in warm climates and 
cold water. Fill the boat until firm, then 
cool it down by putting it in the water, 
splashing it, and turning it over. As it 
cools down, the air will contract and the 
boat will lose rigidity and get soft . Make 

Enc ino, CA 9 13 16 Suffern, N Y 1090 1 St . James, N Y 11 780 • . . 
················ ·························· ······· 4~~~,~························~ 
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FINE ALPINE EQUIPMENT 
Send for our catalog and the name of your nearest dealer. Kathleen 
Cox, THE NORTH FACE, Dept. OB, 1234 5th Street, Berkeley, 
California 94710 

THE. 
N~ .. 

unf or seen perils 
often beset 
the unwary hiker 

DO NOT DESPAIR, 
HIKERS, help for 
this and other perils 
is available 
from 

KELTY 
mountaineering - backpacking 

180 l VICTORY BLVD. 
GLENDALE, CA 9120 l 

SEND FOR CATALOG DEPT .OB 
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At 18 pounds for boat, paddle, and 
pump, you wouldn't want to carry the 
Pyrawa N-4 any distance unless you anti
cipated extensive need. Especially so since 
it is essentially a one man boat. Two a
dults can cram in if one has rubber legs, 
but forget about taking any gear. Even 
with one person in it, carrying gear is a 
problem and some specially shaped, water
proof duffle bags are needed. An ordinary 
pack frame won't fit. But if there is any 
distance to travel, especially in warm wa
ters, the Pyrawa is worth considering. It 
is fast, maneuverable, easy to handle, and 
offers some of the advantages of a modern 
kayak. 

It is hard to imagine a sausage 
shaped air bag as being rigid, but the 
Pyrawa N-4 is. Three main air chambers 
and six auxiliary chambers are arranged to 
tension and stiffen the boat and simulta
neously provide redundancy in the event 
of a puncture. Despite this multiplicity of 
chambers, thePyrawa is operational in less 
than ten minutes. Many of the small stif
fening bladders are filled by a stroke or 
two on a high volume foot pump; only 
the main chambers forming the hull hold 
any real volume of air. The material, like 
the Cumulus, is vinyl, but again a tough, 
thick vinyl with sturdy welded seams. It 
is not a dime store toy, but a surprisingly 
rugged performer . 

The Pyrawa N-4 is propelled kayak 
fashion, with a double bladed paddle . We 
tried two kinds. The "standard" A-2 pad
dle normally sold with the boat broke at 
the center coupling the first time any mus
cle was put into it. The more expensive 
A-20 paddle sustained heavy use without 
breaking and appears better suited to wil
derness exploration, since it collapses into 
four pieces to fit into the boat's carrying 
sack. We also had trouble with the stan
dard A-4 (wooden)foot bellows. It began 
to leak badly after a dozen uses. The dis
tributor replaced it with a newer, all plas
tic model (designation unknown), which 
was much sturdier and performed well. 

The Pyrawa instructions include a 
white water "primer" and many spectacu
lar photographs. What else was there to 
do but don life jackets and try it out in a 
fast flowing stream . After bouncing off 
rocks, getting dunked,and having a helluva 
good time, we realized that no one knew 
enough about kayaks to venture a reason
able analysis. An outside "expert" was 
needed, so we asked Gunter Kahnheisner, 
an experienced kayaker and white water 
buff to try the Pyrawa. He was reluctant 
at first . After all , how could a "rubber 
boat" compare in any way to the kayaks 

An experienced whitewater 
paddler takes the Pyrawa N4 
inflatable canoe through a 
class 2 rapid. 

he had been using. But we persisted and 
at the end of the session, Gunter came up 
with his classic analysis: "It's fun!" 

In a more serious vein, Gunter also 
made the following observations. 1. The 
Pyrawa has less draft than a conventional 
kayak and will negotiate shallower chan
nels. 2. It turns easily in a very short 
circle, or from another standpoint, does 
not track as true. Both are consequences 
of its short length and shallow draft. 3. It 
is more roll stable. (We can attest to that 
after viewing the bottom of a river "a
bove" our heads while seated in Gunter's 
fiberglass beauty.) 4. Scraping against 
and bouncing off (rounded) rocks is not 
the concern it is when using a fiberglass 
kayak or canoe. 5. There is no spray 
shield or method of keeping water out. 
When things get rough, water is shipped 
over the low sides and soon fills the boat. 
Frequent stops are necessary, si nee the 
added weight effects handling. It's damn 
cold too! 6. The Pyrawa is light (when 
compared with a hundred pound fiber
glass kayak. 

Watching a skilled paddler like Gun
ter, who understood and could use the 
flow patterns of a river was a revelation 
in itself. A boat is only the first step. It 
is meaningless without the knowledge and 
skill to use it safely and well.1 

Acknowledgements 

We would like to acknowledge the 
assistance of American Safety Equipment 
Corporation, Precise Imports, and Leisure 
Imports, distributors respectively of the 
Pack Raft, the Cumulus V, and the Pyrawa 
N-4. They had sufficient confidence in 
their products to permit our somewhat 
arbitrary and subjective evaluation proce
dures. 

There are undoubtedly other boats 
which might be considered for the highly 
specialized problems we encounter in 
mountain and wilderness travel. But a 
complete survey and analysis of all avail
able products was not our intent, nor is it 
within our capabilities . Instead, we tried 
to demonstrate by example, three unique 
solutions to the water transport problem, 
pointing out the advantages and disadvan
tages of each. Your comments are soli
cited . 

1. For those who want to investigate the 
sport more thoroughly, the recommend- · 
ed text is John T. Urban's A WHITE 
WATER HANDBOOK FOR CANOE 
AND KAYAK, published by the Appala
chian Mountain Club, 5 Joy Street, Bos
ton, Massachusetts 02108, $1 .50. 



46 

In 1967 Greg Lowe began designing a pack not to sell but to use. He 
wanted a pack that he and his friends could use effectively on such climbs as 
the winter ascents of the North and West Faces of the Grand Teton and the 
N.W. Face of Half Dome- climbs that had never been attempted. The pack 
had to carry 70-80 lb. loads to the base of a climb with comfort. It had to 
be especially rugged and to collapse in size as loads became smaller. Most im
portantly the pack had to allow one to ski, hike, climb and move freely 

With these essentials in mind he experimented with frameless designs. 
Even when he contoured and shaped them to fit the body they failed to trans
fer loads to the hips and weight could not be carried comfortably. Rigid 
frame designs restricted movement and were easily damaged when banged 
around. There was just no way one could ski or climb difficult terrain wear
ing them. 

The pack he finally made back in 1967 met his design essentials. To 
transfer heavy loads to the hips he used stays of 6061 T-6 aluminum that 
were stiff enough to transfer the load but flexible enough to bend with body 
movement and return to shape. They were sewn into the pack for added 
strength vet could be removed and used as emergency splints. The pack con· 
sisted of a single large compartment with a 1-:irge flap pocket. All items in· 
eluding the sleeping bag and pad could fit within the primary compartment. 
He found that compartmentalizing the pack further only reduced it's versa
tility and made it more difficult to load. Small objects and water bottles 
were conviently carried in the top pocket. The pack had a side pull arrange· 
ment which allowed the load to be compressed into a thin profile to reduce 
one's forward lean, to carry skis, or convert the pack to a smaller volume for 
summit or day trips. It was designed with a padded suspension system which 
was integrated with a chest strap that freed the shoulders and arms of the 
holddown effect caused by other suspension. The chest strap a/sv relieved the 
shoulders of much of the load by transferring weight to the sternum. Bone 
support as with the padded hip belt was more effectively used. It also en• 
abled one to use the pack as a backrest while jumaring with loads. All addf. 
tional attachments were made of one or two inch webbing and were carefully 
thought out to be efficient as possible. Ice axes were carried spike down to 
reduce hangups in chimneys. Foam pads were tied on the underside of the 
flap to allow the main compartment to be opened without losing the pad. 
The entire pack was constructed of 9 oz. coa ted nylon and was double or 
triple sewn throughout. The pack converted for hauling and had hardware 
loops sewn in the bottom support webs. 

The pack Greg made proved popular with other climbers. Custom mak
ing packs for himself and friends turned into a business. Today the L.A.S. 
Expedition Pack is seen all over the world. The features that make it excel! 
ent for climbing make it a great pack for skiing, backpacking, canoeing and 
trekking. The pack has a full volume of 5300 square inches and costs S65.00 
at climbing shops or send that amount to the address below and we'// send 
you one postpaid. 

For a free catalog of other innovative 
equipment write: 

Box 151 
Louisville, Colorado 80027 
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the perfect boot for 90% of 
american hiking & lightweight 
backpacking ... 
Seamless (one piece) scuff resistant vel-va crom 
itanned) l_eather up~ers with anti-stretch iapes 
construction. Roccia sole & heel - 4 m.m. 
rubber midsole (li tt leway construction) with 
~wo rows of nylo~ stitching. leather linings, 
1rmersoles, Sock lu1ingsand elastic collar. 
Heavy steel shanks and hooks. Velcro water. 

~~~o:~~~;u~~- :;;:~i;i::~:i~.ed tongues 0 
Hard toe boxes and heel 
counters. 

WEIGHT 
3 LBS. 

Available in SIX FASHION COLORS 
Put a little COLOR on the trail this season . 

brighten ... as well as lighten your step . 

"the Hghter the weight ... 
the more comfortable you'll be . . . " 

~tJJECW__# 
ALUMINUM Iii frame snowshoe 

•• 

LENGTH --- 32 In. 
WIDTH ---11 In. 
WEIGHT pair - 3,2 Iba. 

FOR MORE INFORMATION WRITE TO: 

BLACK FOREST enterprises • 
BOX 1007 - NEVADA. CITY, CALIFORNIA 95959 
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CASCADE ALPINE GUIDE 

By Fred Beckey. Published by The Moun
taineers, P.O. Box 122,Seattle, Washington 
98111. Format: 7 x 8½ inches, 354 
pages, 100 pages of maps, sketches, and 
photographs, flexible leatherette binding. 
$9.95. 

The Washington Cascades once again 
have a "Beckey's Guide," only this one is 
really by Fred Beckey. This new climbing 
and high route guide bears I ittle resem
blance to its forerunner, which had the 
same nickname, but was actually compiled 
by an A.A.C. committee. The earlier work 
merely described the route. This one adds 
history, approach details, a map, Dee 
Molenaar sketches and photographs with 
superimposed route I ines. 

Fred Beckey's CASCADE ALPINE 
GUIDE is a new concept in guides . Detail
ed, thorough, complete-and to many old 
school climbers-overkill . Most guides are 
criticized for their inaccuracies and omis
sions. This one is creating the opposite 
sort of grumblings . Those who struggled 
to find obscure "classics" and saw one day 
climbs turn to two because of route dif
ficulties feel the guide gives too much ad
vantage to the climber and not enough 
to the mountain . Now climbers will find 
the way up Mount Garfield on the first 
try instead of the third, and will probably 
avoid that cold, unplanned bivouac on the 
North Peak of Mount Index-an era passes. 
But if you haven't made the climbs, the 
accuracy and detail will be welcomed . 
The principle mountaineering problem in 
the Cascades is routefinding . 

Beckey's creation is more than just 
a guide book. Its size alone, too big and 
heavy for a pack, gives that away . Reserve 
many evenings for browsing. Each signi
ficant mountain or route includes histori
cal and geological background which helps 
you understand the unique and varied per
sonality of Cascade climbs. It's fun to sit, 
beer in hand, and trace out the routes 
you've done and plan future epics-a great 
way to renew your enthusiasm in the third 
or fourth month of Northwest winter rains. 

The CASCADE ALPINE GUIDE is 
part of a series which will eventually cover 
the entire range . The area north of the 
Columbia River (the Oregon-Washington 
border) and south of Stevens Pass is cover
ed in this first release. The personality of 
these "southern" Cascades is quite differ
ent than the highly publicized North Cas
cades. The range fizzles out near the 
Oregon border ; only in the northern part 
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of the coverage, between Snoqualmie and 
Stevens Passes, is there any density of 
peaks. But scattered throughout th is area 
are some of the most popular climbs in 
Washington. Mount Rainier is covered in 
magnificent detail along with its sister 
volcanoes, Mount St. Helens and Mount 
Adams. Mount 'Stuart is probably the 
finest mountain in the state, with excellent 
rock and routes of all standards. The 
Cashmere Crags, an extension of the Stuart 
granites, are a wilderness klettergarden. 
Chimney Rock and satellites, the Index 
North Peak, and Mount Garfield are other 
worthwhile climbs-typically Cascade. Se-
attle's "backyard" peaks, the Snoqualmie 
Pass group are also covered, fun climbs for 
a short day. 

Fred Beckey needs little introduc-
tion. He is Mr. Cascades, with thirty six 
years of first ascents and exploration in 

-~ 
~- ,,.-' ~ -- _c _· :,~-

evident in the meticulous detail and his
tory presented. As fitting a personage who 
is fast approaching legend status, the pub
lishers were tolerant of some of his idio
syncrasies. The. book includes a detailed 
description of Steins Pillar. This spire lies 
one hundred miles outside of the stated 
geographic scope, is not in Washington, 
and is not in the Cascades . But no matter, 
Fred obviously enjoyed that climb! 

LEANING SPIRE 

face 1 

every nook and cranny of the range. 
Many of the routes I isted in the CASCADE 
ALPINE GUIDE were first climbed by 
Beckey, and his love of the mountains is1f 

to West Peaks / 

' ' 1 

key ledge 
verse 

I 
~chimney 

steps 

No. 2 Gully 

One of many detailed route 
sketches from Fred Beckey's 
CASCADE ALPINE GUIDE. 
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notch 

razo rback 

/ 

The 'Y' 

MAIN PEAK 

47 
I 

lower west var iation I 
main aooroach 



; ,, 
• 

" t 

' 

,Ji '. 
tr 

~p 
i, I. (( i 

) . ' 

0 EE-DA-HOW 
~ ' MOUNTAINEERING 

,i• AND GUIDE SERVICE 
---~, LYMAN DYE, DIRECTOR 

ENJOY THE MOUNTAIN 
WILDERNESS OF IDAHO 
In 20,000 acres of jagged granite peaks and scenic landscape 

EE-DA-HOW MOUNTAINEERING offers: 

■ 5 - 21 day Wilderness Leadership Seminars, 

■ 6 and 13 day Mountain Climbing Experience Expeditions 

■ Instruction Courses - Summit Climbs, each with 
qualified guides to assure you a comprehensivP. 

mountain wilderness experience. 
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LETTERS 
Editor, OFF BELAY 

The recent article by Joseph G. 
Neuwirth, Jr. "Cold" was very well writ
ten, but it had several very important 
errors which should be corrected. 

1. It is true that liquid water has 
much higher heat conductivity than air, 
and thus wet clothes should be avoided 
like the plague. It is also true that humid 
air has slightly higher heat conductivity 
than dry air, but definitely not by a factor 
of 24 . For example, at 32°F, the heat con
ductivity of saturated, 100% relative hu
midity air, is 1% greater than that of per
fectly dry air.-(Even pure water vapor at 
212°F has only 1.6 times the heat con
ductivity of dry air!) But, increasing hu
midity always makes you much warmer 
si nee it blocks evaporative heat loss, which 
is the major source of heat loss in extreme 
cold when inside vapor barrier clothing is 
not worn. 

2. Moisture evaporation, and cool
ing, from the body depends directly on 
relative humidity of the air next to the 
skin. With 100% relative hum id ity outside, 
at 32°F, and porous, "breathable" cloth
ing and insulation, the relative humidity 
next to your skin will be about 10%, eva
poration, water loss, and heat loss will be 
very high, and all of that vapor will con
dense in your clothes since the outside air 
will not accept it. Most winter days, and 
most nights year round, the relative hu
midity is 100%. Porous, "breathable" 
clothes are the cause for condensation in 
clothes, chilling from evaporation, and loss 
of insulation when clothes get wet . 

3 . It is quite silly to state that since 
very little can be done to reduce evapora
tive heat loss, one might just as well aid it, 
with porous clothes . There is something 
which can be done to reduce evaporative 
heat loss, and it is done regularly, every 
day, by millions of people. Simply increase 
relative humidity next to the skin. In 
homes and offices humidifiers are used to 
add humidity in cold weather (de-humidi
fiers are used in air conditioning in warm 
weather to decrease humidity and cool 
you). Vapor barriers are put on the inside 
surfaces of wall and ceiling insulation to 
prevent the added humidity from reaching 
the cold outer wall, thus condensation is 
prevented. Mountaineers and skiers are 
regularly wearing vapor barrier clothing, 
inside regular clothing, to hold in humidi
ty, stop unwanted evaporation and chilling, 
and prevent condensation in their clothes. 
Baggies are worn on feet, normally over 
thin nylon socks, under thick rag socks; 
plast ic or rubber gloves are worn inside 

mitts or regular gloves; Stephenson-No
Sweat shirts (vapor barrier nylon) are worn 
under regular shirts, sweaters. Warmlite 
sleeping bags have vapor barrier inner sur
faces, and many individuals have made 
vapor barrier liners for their porous fabric 
bags. How old is this "new" idea? World 
War 11 arctic troops used vapor barrier 
socks to totally stop frostbite and trench 
foot! 

4. The effects, and warnings about 
alcohol are correct . But, one should also 
know that small amounts of alcohol are 
useful for warming the extremities rapidly, 
when adequate heat sources are available 
to maintain central body heat (hot food, 
drinks, good insulation). But, this should 
be restricted to low altitudes, or inactive 
periods for altitude acclimatized persons, 
due to effect alcohol has on oxygen car
rying capability of the blood . 

5. The example of diminishing re
turns of added insulation is completely 
fallacious. The surface area through which 
heat is lost is the inside surface, which does 
not change with added insulation. It is 
true that each added layer is less effective 
than the previous one, but a gain is always 
made from adding insulation. On an aver
age person with 36 inch circumference, 
increasing insulation from 1 inch to 2 
inches only changes outside surface area by 
a factor of 1.15 (i.e., 15%). What Mr. 
Neuwirth is apparently trying to relate 
then is personal experience which tells 
him that doubling insulation thickness 
doesn't cut heat loss in half. But, that is 
because the insulation he is doubling is 
only affecting less than one half the heat 

loss, while radiation and evaporation re
main unchanged. This is why adding a 
simple thin vapor barrier gives such dra
matic results-eliminating one third your 
heat loss with a simple thin shirt can be 
quite startling! 

Except for these oversights, I think 
"Cold!" is the best written, most com
plete and accurate article presented in any 
magazine for many years, on ways to keep 
warm. 

Jack Stephenson 
Woodland Hills, California 

Editor, OFF BELAY 

I appreciate the interest that Mr. 
Stephenson has accorded my article in the 
February 1974 issue of OFF BELAY. It 
appears that he has given this topic of phys
iological adaptation to cold quite a bit of 
thought as evidenced by his concern for 
several apparent "errors" in my discussion . 
I think this kind of reaction is healthy as 
it readily points out those aspects that 
need clarification or further discussion. 
Let me treat the points raised as they ap
pear in his letter: 

1. Quoting my article, "Thermal 
conductivity of water is about twenty-four 
times as great as that of dry air. This 
means humid air is a much greater con
ductor .of heat than dry air at the same 
temperature . If clothing becomes wet, 
either from the outside air, rain, melted 
snow or perspiration, heat is transferred 
from the body as much as twenty-four 
times faster than it would be with dry 

Continued 

Paul Boving 
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LETTERS 
Continued 

clothing." I still maintain that moisture 
in clothing diminishes its insulative value. 
Evaporation heat loss is one thing-mois
ture quite another, regardless of its source. 
Consider for example the bleak survival 
rate under conditions of cold water im
mersion. It is well documented that, with
out special gear, survival is limited to ap
proximately thirty minutes in 32°F water. 
My point is to draw attention to the dele
terious effects of moisture accumulation 
in ones clothing. 

2. Water is exuded from the skin in 
two ways, the active secretion of sweat 
(water and salts) as a result of glandular 
stimulation and a more or less passive pro
cess of continuous transudation of water 
vapor from deeper tissue. In order for 
sweat to be considered a condensate it 
must first evaporate . This is not necessar
ily always the case . It reaches the skin as 
a liquid and can remain a liquid as it mi
grates into the clothes. Of course if some 
of it does evaporate, both the heat in the 
moisture as well as the latent heat of eva
poration is lost. If the evaporated portion 
does in fact condense back, it is because 
the vapor has reached a cooler zone whose 
temperature is below the dew point. If th is 
zone is beyond the outer surface of the 
clothing then all is well, but if not, then 
moisture is deposited within the insulative 
layers. Porous clothing provides one route 
by which the accumulated moisture can es
cape while open vents provide another. 

3. Stephenson's application of an 
old World War 11 idea of wearing a mois
ture barrier next to the skin is most inter
esting and indicates the degree to which 
he has done his homework. I agree that 
this will keep body moisture out of the 
outer insulative layers as well as reduce 
evaporative heat loss. What I do question 
is how adequate control is to be affected 
over such a large area as torso and legs? 
There have been many cases of heat stroke 
in arctic conditions due to the fact that 
although the face and hands were subject
ed to the cold, the remainder of the un
suspecting vicitm's body was actually sub
jected to a tropic environment within the 
confines of an impermeable suit. With the 
air being saturated between the skin and 
suit, evaporation is, of course, practically 
zero. When the upper limit for saturated 
air of about 90°F is reached, one's ability 
to compensate for the heat buildup is ex
hausted and disastrous consequences en
sue. Although I congratulate Mr. Steph
enson on his rather unique harnessing of a 
natural phenomena, and wish him further 
success, I hope he is al so wi II i ng to accept 
complete I iabil ity until a fair-safe method 
of control can be worked out. 

4. Alcohol is a drug and as such, 
has no place in a therapeutic role in a 
severely cold environment unless it is ad
ministered under the supervision of a med
ical doctor with proper patient-monitoring 
equipment. 

5. Contrary to Mr. Stephenson's 
statement, a gain is not always made from 
adding insulation. Quoting from Kreith: 
Principles of Heat Transfer, "The addition 
of insulation to the outside of small ... 
[cylindrical heat sources] does not always 
reduce the heat transfer. We have pre
viously noted [mathematically] that the 
radial rate of heat flow through a hollow 
cylinder is inversely proportional to the 
logarithm of the outer radius and the rate 
of [convective] heat dissipation is directly 
proportional to this radius. Thus for a . .. 
tube of fixed inner radius, ... and increase 
in the outer radius (e.g., the insulation 
thickness) increases the thermal resistance 
due to conduction logarithmically and at 
the same time reduces the thermal resis
tance at the outer surface linearly ... 
Since the total thermal resistance is pro
portional to the sum of these two resis
tances, the rate of heat flow may increase 
as insulation is added . .. " The third mode 
of heat transfer, radiation is also depen
dent on outer surface area and will enhance 
this seemingly paradoxical effect. 

Thus overall heat loss to the environ
ment from a clothed body is partially de
pendent on the total outer surface area. 
Where one layer of clothing may be quite 
effective, two, three, or four may be bet
ter, but still decreasingly effective. Five 
or six layers may even create a greater 
heat loss. 

Admittedly this effect rarely comes 
into play when clothing the torso, but can 
be significant for the extremities. For 
example, it explains why fingered gloves 
are not as warm as mittens. 

Joesph G. Neuwirth 
Clemson, South Carolina 

Editor, OFF BELAY 

The numbers marked on carabiners 
indicate the strength along the major axis. 
Many of the published tests also report 
major axis strength. See the Recreational 
Equipment, Inc. catalog or Summit, June 
1969, for examples. The articles "Brake 
Bars and Carabines" and "Old Carabiners 
Never Die" in OFF BELAY 10 and 12 de
scribe instances of failure in minor axis and 
side loading. The D-shaped carabiner de
sign that now dominates the market max
imizes strength in the major axis direction 
only. 

It would appear that current cara
biners were designed to score high on .the 
majority of tests with no regard for other 

loadings. If testers were to test carabiners 
in two or three modes and report only the 
lowest number, we might get carabiners 
that were equally strong in all directions. 

Robert Thrun 
Adelphi, Maryland 

Editor, OFF BELAY 

I am writing in reference to a letter 
in the February issue from Tom Hedlund 
who informed us of the recent closing of 
Portland Arch Nature Preserve in Indiana 
to rock climbing. 

In reply to my inquiry into the mat
ter, I was told that the area was closed for 
safety reasons since the state of Indiana 
can be held liable for any injuries incurred 
there. As an example, the reply cited two 
broken backs at Portland Arch this past 
summer alone. I have climbed there on 
over twenty separate occasions myself and 
have neverobserved even a minor accident. 
I'd guess that the injured were merely in
spired picnickers or hikers but not rock 
climbers because the 70 foot cliffs are al
ways top roped, no leading required. 
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Editor 
Ray Smutek 

Advertising 
Mary Smutek 

Typography 
Lynn Bowen 

Subscriptions 
Sharon Ream 

Litho Camera 
Mary Engle 

Publishers 
Ray and Mary Smutek 

Comprehensive features on major peaks and 
climbing areas are requested for review and 
possible publication. Articles must follow 
the basic formats established in the past 
year. Write for our Editorial Policies outline. 

Volunteer correspondents are also needed to 
help us expand our geographic scope. If 
interested in helping, write Ray Smutek, 
Editor. 

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

Phone: (206) BA 6-2613 

51 



LETTERS 
Continued 

Editor's Note: 

Todd sent along a copy of the letter 
he received from the State of Indiana. It 
is reproduced in its entirety below. What 
is difficult to understand is why the State 
considers itself liable for climbing injuries, 
when this is not the case in other climbing 
areas, including those managed by various 
states. Devils Lake, Wisconsin, Smith 
Rock, Oregon, and Beacon Rock, Wash
ington are all state managed parks which 
permit rock climbing. There are undoubt
edly countless other examples. The let
ter . . . 

Until this matter is cleared up and 
the area reopened for climbing, I'd suggest 
that we stay off of that rock. The state of 
Indiana has confiscated violators ' equip
ment in the past, as some of the spelunk
ers in the state have learned the hard way. 

Todd Onken 
Missoula, Montana 
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Dear Mr. Onken : 
Your letter of recent date has been 

referred to me, in which you requested in
formation regarding the closing of Port
land Arch Nature Preserve to rock climb
ing. 

This area is owned by The Nature 
Conservancy and has been dedicated as a 
State nature preserve by the Division of 
Nature Preserves, Indiana Department of 
Natural Resources. 

The area was purchased by private 
donations sponsored by both Indiana 
Chapter and Illinois Chapter of The Na
ture Conservancy. The purpose of their 
acquisition was to leave everything in its 
natural state and this is the desire of these 
agencies. 

Rock climbing is recognized as a 
healthful and interesting outdoor recrea
tion activity. However, the agencies in
volved cannot be held responsible when 
all of the various problems are considered. 
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The State of Indiana as well as other prop
erty owners are now being sued for acci
dents, often in access of $100,000. 

To my knowledge, I do not know of 
any person belonging to the various out
ing clubs, such as Purdue University and 
the University of Illinois, who have ever 
been injured at Portland Arch when rock 
climbing. It is the persons, who are not 
acquainted with the sport, that have creat
ed the many problems. Last summer two 
persons sustained broken backs due to th is 
activity. 

We do not have any personnel for 
managing the property and for regulating 
the sport by qualified persons. You are 
correct in pointing out that the organized 
climbers are responsible groups and that 
they have cooperated in clean up of the 
area. 

I hope this further explains our de
cision in this matter. 

Wm. B. Barnes, Director 
Division of Nature Preserves 

State of Indiana 
Indianapolis, Indiana 

Editor, OFF BELAY 

Some notes on Bill Lokey's fine ar
ticle "Expedition Experience" in the Feb
ruary issue. 

Instead ofa small square ofmasonite 
or wood for the stove on the tent floor, 
you might consider an 18 inch square piece 
of ¼ inch Ensolite or similar. It not only 
keeps the pot from falling over, but also 
provides a place to set hot pots down. You 
could use your sleeping pads, but they get 
messy, and gradually thin out from the 
heat of the stoves and pots. A few stoves 
(the mini-Enders, the old Radius), get so 
hot on the bottom that you have to put a 
thin sheet of asbestos over the foam. Even 
with the foam and asbestos, though, you 
get more protection of the floor, and more 
space for the pots, with the same weight 
as the wood. Anyway, try both systems 
and see which you like. 

I'd also like to know how Bill pulled 
off that frost-liner bit. We used one in 
January in the Tetons, and it worked fine 
through the night. When we sat up in the 
morning and bumped our heads against 
the liner, all the frost fell on us. Maybe it 
works better in a 4-man pyramid tent than 
in a 2-man A-frame. We also found that 
you get a lot less snow on the walls if you 
use rain flies, even in snow weather. While 
the flies may weigh a hai r more, I've found 
myself caught by rain in some of the 
damndest places and seasons . But I'll give 
the frost-liners another try on this year's 
trip. 

Another idea: Instead of a sponge, 
which is bulky and (relatively) heavy, try 



one of those super-paper-sponges like 
"Viva." I don't spill much food when 
cooking, so I rarely use it, so why carry 
the weight of the sponge? Whisk broom, 
of course, is a must. 

Two years ago, I spent a few days 
on the Columbia icefield in the Canadian 
Rockies in a rented tent that turned out 
to have a leaky floor. The first night, our 
bodies' heat and weight melted the snow 
and an amazing amount of water seeped 
in. Luckily, we had some spare plastic 
drop-cloths, one of which we used under 
the tent floor . I find it a good practice to 
always use a plastic sheet beneath the tent, 
the cheapest and thinnest I can buy. Be
side keeping the floor dry, it reduces wear 
when camped on brush, rock, grass, dirt, 
and hard ice . Replacing the plastic is 
cheaper and easier than replacing the tent 
floor. I usually cut it flush with the tent 
on three sides, then leave a one foot over
hang in front . This gives me a place to set 
down my first boot while I take off the 
other. 

Bill Lokey 's article was an excel
lent contribution and brought to mind the 
above items wh ich I'd I ike to toss into the 
"expedition experience" pool. 

Editor, OFF BELAY 

Mike Cohen 
Huancayo, Peru 

Several other comments have come 
to mind concerning you r stove article. The 
first is that due recognition shou ld be giv
en the Gerry Division, Outdoor Sports 
Industries, for their pioneering efforts in 
the promotion of this stove, and to Mr. 
Don Hein, the inventor of the stove. E.F , 
Industr ies, Inc . developed the Mark II ver
sion of the stove, but was not involved in 
design and manufacturing of the Mark I or 
original "Gerry Mini Stove." 

You also mentioned that "the stove 
also accepts the Coleman and Thermos 
cartridges." However, the Coleman cart
ridge uses a different check valve than 
ours, which is not as reliable for resealing 
purposes. Therefore, we do not ·t ecom
mend the use of Coleman cartridges with 
the stove. Where difficulty is experienced 
in obtaining the proper fuel cartridges, 
Coleman fuel may be used, as long as the 
user is aware that the cartridge may not 
reseal when removed from the stove. If 
the cartridge does not reseal, simply re
insert the stove valve needle, and carry 
the cartridge with the valve needle in it. 
Thermos cartridges do not use a spring 
behi nd the ball check valve, and therefore 
can be only used under the same precau
tions as the Coleman cartridge. 

Craig F. Stead 
E. F. Industries 

Louisville, Colorado 

Editor, OFF BELAY 

The new Optimus 99 has been re
designed to reduce the heatflow loss from 
the bottom of the tank, in response to the 
problem pointed out in your December 
issue . 

Gunnar Bark, President 
Optimus International 
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Editor's Comment: 

The December issue stated "The 99 
was more cold sensitive because its tank 
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sits in contact with the metal base, while 
the 8 R tank is held one quarter- inch above 
its base." Optimus quickly came up with 
the solution sketched here. Some com
panies take criticism as an insult, others 
obviously take it as an engineering chal
lenge. 

Editor, OFF BELAY 

Your lightweight stoves article is ex
cellent-especially the comments on each 
stove. 

I do feel that the graphs must be too 
refined and not based on statistical aver
ages. It does, none the less, point out over
whelmingly the point so few people think 
about. Cross draft protection is the over
riding factor. If that protection goes to 
the top of the pan great efficiency is ;;i-

Continued 
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chieved. We sell a cheap "splatter shield" 
made of heavy foil wh ich helps any stove 
considerably . The ideal cooker will com
bine certain featu res of MSR and Op timus 
77A. The Optimus 88 wou ld be much 
bet ter if it supported the top l ip of the pan 
instead of the bottom. This wou ld pass 
all heat over the entire pan. 

Our experience certainly varies con
cerning "lantern fuel " in white gas st oves. 
I have never seen a manufactu rer's recom
mendation for any but white gas. I have 
heard salesmen say they do! 

In the past four seasons I have had 
some forty stoves returned to me with 
malfunctions based on "varnished" ori
tic~s. Everyone of these had used Cole
ma~ fuel. I've never had one with the 
same problem which has been kept ex
clusively on white gas. 

I've been told by many that they 
use Coleman with luck. Shelf I ife does 
not seem to be a factor. Either Coleman 
batches vary , or could it be that it burns 
less hot thereby allowing the "varnish" 
build-up under certain conditions? 

Please explore the problem of my 
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forty malfunctions further. We solve it 
by replacing the nipple. When we get a 
few dirty ones we soak t hem in carburator 
cl eaner (carbon tetrachloride) . The cat
whisker alone does not remove the "var
nish " well once it has built t o t he mal 
f unction point. 

Editor 's Commen ts: 

Mitche ll F. Mead, 
Adventure 16, Inc. 
Santee, Californ ia 

Contrary to Mitchell Mead's state
ment, most manufacturers of gasoline 
backpacking stoves do recommend the use 
of "prepared stove and lantern fuels, such 
as Coleman, Blazo, Prepo, . .. "to quote 
one source. However, the failures he has 
seen pose an unanswered question, so we 
forwarded his letter to the Coleman Com
pany for comment. This was their initial 
reply .. . 

Editor, OFF BELAY 

Many thanks for your letter of De
cember 28, 1973 with the enclosure from 
Mr. Mitchell Mead. I have taken the liber
ty of discussing Mr. Mead's statement and 
findings with members of our engineering 
and design engineering staffs. 

The Romar Supreme. 
At Sl.75 an ounce, 
its the warmest 
buygoing. 

The Ramar Supreme 
weighs in at just under 2 
pounds. Yet , it can keep you 
warm and comfortable even 
at a glacial 35 below. 
The secret is insulation of 
prime northern goosedown, 
lofting to 1½ ", quilted into 
a rugged, water-repellent 
outershell of 60% 2-ply 
cottOf1/40% nylon . Designed 
with important features 
like a 2-way Delrin* zipper, 
concealed under a down 
windbreak, down-insulated 
pockets and waist drawcord , 
this great backpacking jacket 
folds compactly into its own 
pocket for easy stowing or for 
use as a pillow . See it at your 
nearest Wool rich dealer soon 
or write us. Sizes S, M , L, X. 
* Du Pont TM 

Woolrich, Inc. 
Wool ri ch , Pa. 17779 

Actually , they are baffling, for many 
reasons, and I would like to elaborate in 
the order t hat he had them listed : 

1. We believe that it is only natu ra l 
that other manufacturers do not recom
mend Coleman fuel , since we also make 
stoves, and it would imply on their part 
that they are recommendi ng or endorsi ng 
a compet it or's product. 

2. Our findi ngs on "varn ished " ori
fices of stoves of many types, including 
t hose which are shipped to us from all over 
the world for serv ice and repa ir and those 
wh ich we test in our own elaborate labor
atories, are just the opposi te of those ex
pressed by Mr. Mead. 

Any gasoline, including Coleman 
fuel, wi ll "varnish" if stored in a stove or 
in a container of any kind over a long 
period of time. Coleman fuel has longer 
storage l ife than any other gasol ine or 
stove fuel available. Our tests show that 
stoves operated on Coleman fuel exclusive
ly have much less "varnishing" and regu
lator-generator problems than those oper
ated on white gas. 

3. Our fuel is actually a highly-re
fined blend of naphtha. The distillation 
range is controlled to our specifications to 
improve its lighting and heat output, and 
certain compounds are added to it to keep 
gums or "varnish" from forming . It is 
made to our exclusive specifications by 
five different leading refineries scattered 
throughout the United States. It is an ex
tremely "hot" fuel , which burns much 
cleaner than white gas. 

Thayne Smith 
The Coleman Company 

Wichita, Kansas 

Editor's Comments: 

A second round of communication 
followed. Because of the statement "Any 
gasoline . .. will varnish if stored . . . over a 
long period of time," we explored the 
question of shelf life and deterioration. 
The Coleman Company forwarded the fol
lowing additional comments . . . 

Editor, OFF BELAY 

We certainly welcome the opportu 
nity to provide you with additional infor
mation regarding Coleman fuel , and I was 
happy to learn that some manufacturers 
and importers of backpack stoves recom
mend Coleman. 

First, if I mi ght, I woul d like to 
point out that there is some t imes a lot of 
di fference in Coleman fuel and in oth er 
"prepared stove and lantern fuels." Som e 
brands, such as Blazo and Pre po which you 
mentioned, do not work well at all in our 
catalytic heaters because they con tain a 
number of chemicals not found in Cole
man fuel. 



Secondly, I will try to answer your 
questions as you had them listed. 

a. The shelf life of Coleman fuel is 
normally 12 to 18 months. This can vary 
with difference in temperature. For in
stance, if the fuel is stored in an area where 
it might reach 100 or more degrees, it 
will not last as long as when stored in a 
basement or somewhere where normal 
room temperature prevails. It also makes 
some difference whether the can is sealed 
and whether it is full. 

b. Under normal conditions, the 
fuel will last somewhat longer in a can than 
in a stove. As the heat from the use of 
the stove will warm the fuel and speed 
the "varnishing" process. 

c. About the only way you can de
termine that fuel is deteriorating is by its 
smell. When Coleman fuel or any other 
gasoline starts to deteriorate, it will smell 
like varnish or shellac. 

d. Since our fuels are made by a 
number of different refineries, the cans 
are not coded or dated. 

Thayne Smith 
The Coleman Company 

Wichita, Kansas 

Editor, OFF BELAY 

In the February issue, you printed 
a letter saying that the writer knew some
one else who thought the MSR Model 9 
stove has too many little plastic parts. This 
is hearsay and should not have been print
ed, especially since it is wrong. The pump 
unit is 5 inches long. It does separate from 
the burner for transport, but there is only 
one such part. The stove needs occasional 
pumping when the bottle is full but not 
much after the bottle is say half empty. 

In another letter, the writer deemed 
the excellent performance of the MSR 
stove to be due to the heat reflector and 
wind screen. This is partly true, but an
other part is that the heat output per min
ute is distinctly higher than from other 
stoves. This extra heat gets the job done 
faster and there are fewer minutes during 
which the pan loses heat to the surround
ings. In any case, the fuel efficiency is 
quite good at 40 percent. It would be 
higher yet had you used a three quart pan 
instead of two quart. 

Larry Penberthy 
Mountain Safety Research, Inc. 

Seattle, Washington 

Editor, OFF BELAY 

I read with interest your December 
article on Light Weight Stoves. The sec
tion on Safety Consideration-Gasoline 
Stoves did not describe an operating me
thod that I have successfully used for 
many years with the Svea 123R and the 
Op ti mus 80 (formerly the Primus 71 L) 
stoves. 

The generating stem-of these-stoves 
rises upward from the fuel tank. At the 
connection point between the stem and 
tank there is a cup to hold priming fuel. 
After the stove has been ignited and is 
working hard, heat is conducted down
ward through the stem to the fuel tank. 
The fuel tank is often overheated and the 
safety valve releases a volitile mixture re
sulting in a dangerous fireball. 

This can easily be prevented. Five 
minutes after the stove has been igniteti, 
or in cold weather when the stove is mod
erately warm, spoon water into the prim
ing cup. The hot stem will boil the water, 
removing the heat from the stem and pre
venting the fuel tank from overheating. 
Additional water must be added every five 
to ten minutes. 

Continued 

_ The Post Office does not forward maga-
zmes, nor do they return them to sender if 
you have moved. Unfortunately that includes 
OFF BELAY. 

Thebest 
bookyeton 
general 

Please let us know when your address 
changes. We hate sending magazines to the 
dead letter office. Nobody there reads them. 
Send us both your old and new addresses. 

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

Nelpl 
OFF BE LAY needs a couple of mountain oriented souls with age
nuine interest in magazine production, a willingness to learn, an ap
preciation for deadlines, and a desire to keep OFF BELAY tops. 
These part time training positions can grow into more should you 
prove yourself invaluable. Applicants must live nearby. Hours are 
flexible. Call Ray Smutek, Editor on 226 - 2613. 

1. Darkroom Technician- Must be experienced in black and white 
photography and darkroom procedures and interested in learning Ii
tho camera. Duties will include shooting and stripping all line and 
half tone copy for presswork, various lithographic procedures, deve
loping and printing various films and formats. An opportunity to 
work with many different photographic materials and equipment. 

2. Jack of All Trades - Must be genuinely interested in learning all 
phases of magazine production including sweeping the floor. Duties 
include design and paste-up of mechanicals, writing copy, ad sales, 
circulation, some artwork / photo/darkroom, Multilith presswork . 
Applicant must have a well rounded knowledge of mountaineering 
and climbing. plus be sufficiently self motivated to dig into the 
areas of responsibili t y on his/ her own. 

mountain· 
eering 

isnow 
even 
better! 

New, third edition of 
"Mountaineering: The 
Freedom of the Hills" is now 
here. Technical rock, ice 
climbing data completely 
redone to show newest 
techniques. Equipment, first 
aid, alpine rescue chapters 
fully updated. Loaded with 
information on wilderness, 
snow, g_lacier travel, camping 
and eat1_ng , safety, leadership, 
mountain weather and 
geology. 478 pages, 6½"x9 ½:' 
hardbound . $9.95. At book 
and outdoor stores, or by mail 
(add 53¢ tax, 32¢ postage): 
The MOUNTAINEERS 
Box 122, Seattle, WA 98111 
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LETTERS 
Continued 

It is a simple foolproof solution that 
have never had difficulty with. While 

cooking a meal it is easy to remem ber to 
add the necessary water . 

Sigo Falk 
Pittsburgh, Pennsylvania 

Editor, OFF BELAY 

I want to take back some of the 
swear words about the Gerry Mini Stove. 
(See Letters, page 55, OFF BE LAY Num
ber 12.) On a hunch, I tried an experi
ment which involved not following the 
p ri nted instructions. Specifically, I did 
not moisten the fuel stem before inserting 
it into the butane cartridge. 

The stove worked fine (in our 66° 
F. house, with about a 40°F. butane cart
ridge brought in from outside where I 
normally keep things) - negligible flare-up, 
and none of the going-out and relighting 
problems. I then took it up a local moun
tain and tried it at 29°F ., and it worked 
fine, but with somewhat slower warm-up, 
as is to be expected. So then I took it on 
another trip and used it at 18°F ., with 
similar good results. No more spitting on 
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the stem for me. The only explanation I 
have is that possibly a small amount of 
moisture gets into the butane or on the 
open end , and causes icing problems du e 
to the lowered temperature as the butane 
vapourizes. Anyway, now I like the light
we ight, ex pensive t o operate thi ng. 

Editor's Note: 

David Ryeburn 
Burnaby, British Columbia 

In his first letter, Dave complained 
of erratic operation and flaring, especially 
at low settings. We felt it may have been 
a preheat problem. Both letters were for
warded to E.F. Industries, manufacturer 
of the Mini Stove for comment. Their 
reply . .. 

Editor, OFF BELAY 

We have reviewed the letter from 
Mr. Ryeburn and feel that his stove prob
lem may be caused by an improperly
sized orifice. We have never seen this par
ticular condition caused by wetting of the 
inlet needle . 

Your comment on flaring during 
warm-up is correct and could also be what 
Mr. Ryeburn is not icing. We are fairly 
certain that the problem stove is a Mark I 
model, as we have had very few Mark II 
models available in Canada. 

Craig F . Stead 
E.F . Industries 

Louisville, Colorado 

Paul Boving 

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

FEMALE AND MALE c limbers and back -
packers, 21 or over , Staff trips and drive on 
cross-country w ilderness climbing and back-
packing trips for teenagers. C anada, North-
west, Southwest. Wilderness Bound, RD 1' 
Box 365, Highland, N.Y. 12528. 

SEEKING ACCOU N TS of subjectiv e exper-
iences during dangerous falls . In return will 
send a copy of the report which stimulated • 
this scientific inqu iry . Russell Noyes, M . D., , 
Department of Psychiatry , University · of 
Iowa, 500 Newt on Road, Iowa City , Iowa 
52242. 

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

MAZAMA annuals for 1896, 1897, 1900, 
and 1903 needed to complete OFF BE LAY 
reference set. Write Ray Smutek, 12416 
169th Avenue S. E. , Renton, WA 98055. 

DON WHILLANS: PORTRAIT OF A 
MOUNTAINEER. Written from the person-
al climbing diary of Don Whillans. $7 .95 
postage paid. W i lderness Publications, 3640 
So. Fawcett, Tacoma, Washington 98408. 
Dealer inquiries invited. 

WOULD LIKE TO BUY: Issues No. 3 and 4 
of Off Belay. Also need '67 and ' 68 issues 
of Ascent jo.urnal. Write Jeff Reed. Box 
1122, Gonzaga University, Spokane, Wash. ' 
99202 . 

FREE CATALOGUE Foul -weather Gear 
(Ultimate, Mariner), Hats, Windshirts . Fae-
tory sells direct: savings; guaranteed refu nd-
able: your testing inv ited . ATLANTIS, 366 
WestSomerv ille A ve.,Somerv ill e, Ma. 02143, 
617-628-2 1 21. 

: EXPERIENCED CLIMBER , backpacker, X -C 
skier, caver and canoeist looking for sales/ 
management position in specialit y shop. Two 
years sales ex perience . Interest in R&D and 
manufacturing. Write: John Rutkow ski, c / o 
Blue Ridge Mountain Sports, 1417A Emmet 
St., Charlottesville, V A . 2290 1. 

CUSTOM CONSTRUCTION of rucksac ks , 
frame sacks, haul packs. Cordura p ackcloth . 
Write or call for design inform ation: Carla 
Firey 525-3940; 5036 35th N . E., Seattle 
98105. 
EXPERIENCE The Alpine World : Moun-
taineering Semi nars in the Colorado Rocki es. 
Colorado Mountain School, Dept. C4, 32 1 
Lincoln, Loveland, Colorado 80537. 

OUR ADVERTISERS MAKE 

OFF BELAY 

POSSIBLE BY THEIR CONTINUED 
SUPPORT. DROP THEM A LINE. 



The' program package includes 
lodging, all meals, tents, ,:opes, 

• group equipment, and 500 
miles of local transportation. 
Group size-ten students plu~ · 
two instruptors. Write~ 

BASIC MOUNTAINEERING COURSE 

Our two week program follows the pattern 
set by the major Northwest clubs for basic 
mountaineering courses. A series of lectures, 
practice sessions in the mountains, and ex
perience climbs introduce you to the dan• 
gers and delights of the mountains. It is the 
first step towards knowing a "Freedom of 
the Hills." 

The first week we'll be based at our moun
tain cabin. Plan on belaying, Prusikking, 
rope handling, and short climbs on nearby 
peaks. Evening training programs complete 
each day. 

The second week, we move to the wilder
ness and live out of tents. The emphasis will 
be on glacier travel, crevasse problems, and 
self rescue techniques. We'll camp on snow 
and climb a major glacierized volcano. 

One week of intensive personalized training. 
Another week of glaciers, rock, snow, and 
solitude. 

P.O. Box 728 ~ _/ __ II 
Renton, Washington 98055 ~~' 

MOUNTAIN BOOKS 
California 

CLIMBER'S GUIDE TO YOSEMITE VA LLEY 
By Steve Roper 

THE VERTICAL WORLD OF YOSEMITE 
Edited by Galen Rowell 

MOUNTAINEER'S GUIDE TO THE HIGH SIERRA 
By Hervey Voge & Andrew Smatko 

Canada 

$6.95 

$16.95 

$7.95 

CLIMBERS GUIDE TO THE INTERIOR RANGES $7.00 
OF BRITISH COLUMBIA by William Putnam 

CLIMBERS GUIDE TO THE ROCKY MOUNTAINS $8.00 
OF BRITISH COLUMBIA- SOUTH By William 
Putnam & Glen Boles 

New York 

SHAWANGUNK ROCK CLIMBS $7.00 
By Richard Williams 

South Dakota 

CLIMBERS GUIDE TO THE NEEDLES IN THE BLACK $5.50 
HILLS OF SOUTH DAKOTA By Bob Kamps 

Washington 

CASCADE ALPINE GUIDE-COLUMBIA RIVER TO $9.95 
STEV ENS PASS By Fred Beckey 

CLI MBER 'S GUIDE TO THE OLYMPIC MOUN T A IN S $5.95 
By Olympic Mountain Rescue 

GUIDE TO THE PACIFIC CREST TRAIL $3.95 
IN WASHINGTON By Loui se Marshall 

Wyoming 

HIKING THE YELLOWSTONE BACKCOUNTRY $4.95 
By Orville E. Bach, Jr. 

HIKING THE TETON BACKCOUNTRY $4.95 
By Paul Lawrence 

On Technique 

ADVANCED ROCKCRAFT By Royal Robbins 

FREEDOM OF THE HILLS, 1974 Edit ion 
By The Mountaineers 

$2.95 

$9.95 

Postage is included in the price when you order from 

~d~. OFF BELAY 
~ ·✓ r ~·---~,z:....,. 

.,, ...,, 'c~ :-- 12416 - 169th AVENUE S.E. 
RENTON, WASHINGTON 98055 



Karrimor equif')ment, climbing sacs, gaiters, overboots, pack
frame nd tents are distributed in 20 countries and have been 
used on the following expeditions:-

If you would like a copy of our catalogue and 
equipment digest, then write to one of our two 
main distributors for the U.S. 

MOUNTAIN PARAPHERNALIA 
Box 4536 
Modesto, California 95352 

■ 

1970- Annapurna South Face 1970- British Soviet Caucasus 
1971- International Everest Expedition 1971 - New Zealand 
Patagonian Expedition 1970/71 - British Patagonian Expedi
tion 1972 - British S. W. Face Everest 1973 - Italian Everest 
Expedition 1973-JapaneseS.W. Face Everest 1973- Italian 
N.W. Face Annapurna 1973 - British Dhaulagiri IV Expedi
tion 1974 - Austrian Makalu Expedition 1974 - Anglo
Danish (S. Face lngolfjeld, Greenland) 1974 - British Torre 
Egger (Patagonia). 

ilnor, Alptnl). T 
na South Fae 

K & SONS LTD. 
930 Ford Street 

Ogdensburg, New York 


