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BY G. R. BORWICK, DEPARTMENT OF TRADE AND INDUSTRY, NATIONAL ENGINEER1NG LABORATO 

A piece of rope placed in an Egyp
tian tomb about 5300 years ago is the 
oldest known and is now in Cairo Museum. 

The origins of the rope-making craft 
go back to the days when jungle dwellers 
rubbed a few fibrous strands between the 
palm and the thigh and so created a device 
which, because of the frictional grip of 
one fibre on the other, required a relative
ly large tensile force to pull it apart. A 
development of that was the use of plaited 
thongs, and there are backward areas of 
the world where even now such a tech
nique is used . 

As recently as the nineteenth cen
tury, manufacture was a hand process in 
which the operator walked backwards 
down the long rope walk, laying rope as 
he went. The man has been replaced by 
machines but for hawser-laid ropes the sys
tem is otherwise little different. Since the 
nineteenth century new materials and de
signs have been developed. In parallel, at
titudes have changed since the day 90 
years ago when Haskett-Smith dismissed 
the rope, with other aids, as one of a group 
of illegitimate devices for use by bad 
climbers. 
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The importance of continuous fi
bres, made possible by the creation ofman
made materials, cannot be exaggerated. 
A filament is as weak as the joint to the 
next filament. Continous filaments ob
viate such joints and materially enhance 
strength. Instead of reliance being placed 
on the resistance to being pulled apart of 
fibres a few inches long, a long filament is 
created by forcing a nylon pellet through 
a fine die. Obviously, the size and even 
the cross-sectional shape of the fibre may 
be controlled by appropriate changes in 
die design. 

The benefit climbers have derived 
from the availability of nylon is illustrated 
by the fact that climbing ropes approach
ing some 22 kN (5000 lbf) breaking load 
are readily obtainable anywhere . The same 
tensile strength in a Grade I manilla (the 
best natural fibre rope presently available) 
would call for a rope of over 51-mm (2-in) 
circumference and weighing over two and 
a half times as much. 

Several types of nylon are in current 
commercial use, of which the two used 
for climbing ropes are Nylon 6-6 (used for 
hawser-laid ropes made to BS 3104) and 

Nylon 6 (the continental Perlon) . They 
are in effect identical, and marginal dif
ferences in properties are easily lost among 
more important parameters such as rope 
construction effects. Obviously, the 
strength of a rope should be a direct re
flection of the strength of its constituent 
fibres, but this value is approached only 
when the fibres are parallel to each other 
and axially loaded. In practice, unless a 
sheath is incorporated, as in kernmantel, 
a twisting together or a laying of the 
strands is necessary . The strength of the 
fibres is thus lost to an extent varying 
with the angle and twist, the actual mater
ial from which the fibres are made and the 
type of construction. For a No 4 rope 
about two-thirds of the possible strength 
is realised in practice. All kernmantel 
ropes have twisting of substrands to an 
amount varying with the actual construc
tion. 

Another disadvantage of parallel 
fibres is the relatively low energy absorp
tion consequent in the small stretch. To 
this intrinsic stretch must be added a value 
from another source to bring the total up 
to an amount of practical usefulness. This 
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added amount is produced by the rope 
structure and will vary considerably with 
different structure designs, particularly 
with the degree of compactness in the rope 
before loading . A loosely bound rope will 
extend a good deal on first loading as the 
constituent fibres and strands are forced 
together. This capacity is of course irre
versible, and energy absorption cannot be 
as high on a second loading; for that rea
son a rope should be rejected after heavy 
loading . The contribution to extension 
by construction wil l be about twice that 
available from nylon stretch in the fibre 
itself. 

Another parameter influencing 
stretch and therefore energy absorption is 
the angle of twist. If the angle between a 
strand centre-Ii ne and the circumference 
of the rope is low there will be a good deal 
of extension due to opening out, as in a 

A climber leads the overhanging wall 
above Bohn Street on Oregon's Mon
key Face in the Smith Rocks . In situ
ations like this, complete confidence 
in the climbing rope is essential. 

CHARLE Y CRI S T 

3 



© NATIONAL ENGINEERING LABORATORY 

28. 

spiral wire, following from the extra length 
of fibre required to complete a close coil 
spiral. 

Although a very high proportion of 
the number of climbing ropes in use is 
hawser-laid nylon, the influx of kernman
tel ropes over recent years has been start
ling. Makers of such ropes are scattered 
over Europe and there is a considerable 
variety of construction, as shown in Pl 28. 
The designer of a rope will be seeking the 
optimum performance from requirements 
which may be to some extent incompat
ible. For example abrasion resistance, flex
ibility, energy absorption, tensile strength, 
gripping quality, knottability anct knot re
tention, resistance to frictional heat, low
temperature performance, edge strength 
and knot strength, water resistance, re
peated loading effects, lightness and cheap
ness are hardly likely to be obtainable all 
at the 100% level in the same rope. 

Given the extensibility of nylon 
(relative to that of manilla or wire) and 
the enormous importance of energy ab
sorption in a climbing rope, the fact that 
the energy-absorption capacity of nylon is 
eight times greater than the same weight 
of manilla and twenty-seven times greater 
than wire, means that there is no choice in 
materials. 

The growing use of polypropylene 
as a climbing rope, in an attempt to keep 
down costs, appears to be confined so far 
mainly to outdoor pursuits centres run by 
various educational authorities. The ener
gy-absorption capacity of polypropylene, 
although only about three-fifths that of 
nylon, is adequate for use in instructional 
work so long as catching falling seconds is 
all that is required. The energy of even a 
heavy second falling a couple of feet is 
little enough. The danger lies in the prob
ability that young people trained on poly
propylene will continue to use it, attract-

Variety of kernmantel rope construction. 

ed by lower cost. A 14-stone cl imber fall
ing from a 50-ft run out w ill have a factor 
of safety of under 2 if using a 1½-inch 
diameter polypropylene rope. 

But if the material must be nylon 
the form in which the fibres are used is 
much less obvious. For example, it may 
be readily accepted that the abrasion resis
tance of a hawser-laid rope will be inferior 
to that of a kernmante l, because in the 
former a smaller amount of fibre will be 
load-bearing against an abrasive effect; a 
plaited rope will be bette r, a braided one 
best. But a braided rope costs more and, 
although one would not allow price to af
fect the selection of safety equipment, it 
is reasonable for a purchaser to ask for evi
dence of enhanced rope properties for hi s 
extra money. 

At the Department of Trade and In-

dustry's National Engineering Laboratory 
at East Kilbride a project entitled ' Evalua
tion of Highly Stressed Sports Gear' is a 
searching investigation into the properties 
of new and used climbing gear . Some nine
tenths of the current programme deals 
with ropes and is supplying information 
for both new and used ropes. 

Any work evaluating the properties 
of a component requires appropriate test 
machinery. For ropes the most important 
piece of such equipment has been, until 
recently, that known as the Dodero test. 

The test simulates the impact of a 
rope over an edge during the arrest of a 
fall. A dead-weight of 80 kg ( 176 I b), rep
resenting the climber, is allowed to fall 
freely and must be held by the rope. The 
peak force in the rope must not exceed 
1200 kgf (2660 lbf) for the first drop, and 
the same test specimen must survive at 
least two drops in order to qualify for the 
Li .I.A.A . certificate. In fact, all ropes sold 
by the important European makers survive 
several drops. The limitation of this test 
is that it is basically a pass/ fail test which, 
while an admirable type test for proving 
the reliability of a new rope, provides only 
a part of the information about rope be
haviour and properties required for assess
ment. 

Much more information can be sup
plied by tests using equipment at the Lab
oratory, particularly the new and unique 
NEL Dynamic Rope Testing Machine 
shown in Pl 29. A falling climber is simu
lated by a carriage propelled by a linear 
induction motor and floating on friction
less air bearings . The motion of the car
riage before and after it subjects the rope 
to impact is followed by photographic and 

31. Static tests to show the effect of edge diameter on breaking load. 
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ROPE KNOT 

Figure of-eight Bowline Double overhand 

Hawser-laid Nylon 
No. 4 

Hawser-laid Nylon 
No. 3 

Viking 11 mm 
Viking 9 mm 

Edelrid 11 mm 
Edelrid 9 mm 

Edelweiss 11 mm 
Edelweiss 9 mm 

92 

99 

79 
82 

85 
86 

79 
80 

82 77 

85 79 

75 65 
74 69 

69 69 
71 79 

73 66 
78 67 

Table I. Percentage of unknotted strength (manufacturers' 
specification) for ropes with different knots. 

electronic equipment which enables the 
extension of the rope and the energies in
volved to be measured . The machine can 
re-create the force involved when a climber 
falls up to 14.3 m (47 ft) and can provide 
loads sufficient to break any climbing 
rope. 

For comparative static work energy 
absorption is measured by assessing the 
area under the appropriate load-extension 
curve, and thus for the first time dynamic 
and static figures are available from the 
same apparatus. Results so far indicate 
that climbing ropes, like other man-made 
fibre ropes, have a much lower breaking 
load under dynamic loading than under 
quasi-static rates . For hawser-laid ropes 
the reduction is about 7% at 50 ft / sec and 
for kernmantels about 9% at the same 
speed. The situation regarding energy ab
sorption is much more complex, there be
ing indications that the effect of dynamic 
loading is different in different construc
tions and perhaps with different knots and 
the point is being pursued. 

It is also apparent that, at the static 
test speed, the breaking load is markedly 
below that expected because of the well
known weakening effect of a knot. If a 
rope, or indeed any other component, is 
deliberately bent out of its natural posi
tion various stresses are induced. When a 
rope is knotted an important tensile stress 
exists in the outermost fibres of these 
parts of the knot which are passing over 
others, while compression exists at the in
sides of two surfaces which meet. The 
combined effect of these tensile and com
pressive forces produces a shear compon
ent which provides a centre of weakness 
which invariably results in failure at or 
near the knot. 

Tests to establish the relative strength 
of the main mountaineering knots place 
th em in th e order shown in Table I, the 

figures being the relative strength of the 
knot to the unknotted rope . The results 
shown in the table are based on manufac
turers guaranteed m inimum figures . In 
practice the strength of a climbing rope is 
significantly above the minimum and the 
effect will be to make some of the figures 
given unrealistically high. That is particu
larly so in the case of the hawser-laid ropes. 
The relative values of one rope and one 
knot to another will not be affected . It 
has been suggested that the effect of a 
knot would be different in different ropes, 
and indeed different constructions and 
sizes would have the effect of producing 
different shear and other stress patterns 
at the knot. To establish data on the point 
a programme of static tests was carried out 
on figure-of-eight, bowline and overhead 
knots, on each of the four main 11-mm 
ropes (Edelrid, Edelweiss, Viking and No. 
4 hawser) available in the UK, and the 
corresponding 9-mm ropes. This pro
gramme shows that a knotted hawser-laid 
rope is stronger than a kernmantel rope of 
the same size with the same knot . These 

30. Figure of eight 
loop knot. 

results again do not show a clearly defin
able relationship between strength and en
ergy absorption . In some cases strong 
ropes have lower energy absorption than 
weaker ones and in other cases the reverse. 
Tests and analysis to establish conclusions 
about optimum properties continue. 

The strength and ease in tying the 
figure-of-eight have brought it to the top 
in popularity but note should be made of 
the two ways of tying it, illustrated in Pl 
30. The load-bearing rope may form the 
outside of the knot or the inside and in 
tests using a kernmantel rope there was a 
loss of strength of 8% in both 9- and 11-
mm sizes when the knot was tied the 
wrong way . On the hawser-laid ropes to 
BS 3104 Nos . 3 and 4 the corresponding 
loss is 12% with the No. 3 and 11 % with 
the No . 4. 

Loading over an edge also seriously 
weakens a rope and the effect is illustrated 
in Pl 31. The values illustrated are for a 
rope in good condition, and cuts would 
have their own additive effect. 

The edge load values vary in form 
according to construction, and for hawser
laid ropes a plateau exists in that region 
around 6 to 12 mm , the zone which in
cludes the average karabiner diameter. A 
preliminary study of the dynamic results 
again shows the presence of the plateau in 
the same zone and further study to pro
vide an explanation of the phenomenon is 
in progress. 

Another investigation is into the rel
ative load-bearing capacity of the core and 
sheath in kernmantel rope. Sheaths were 
separated from cores and both tested with 
complete ropes as controls. Results show 
that for the three most widely used kern
mantel ropes on the UK market, the sheath 
contributes about one-third of the strength 
under static conditions- or, put another 
way, once the core is seen through a dam
aged sheath the rope is down to two-thirds 
of its original strength . This effect under 
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Dynamic rope 
testing machine. 

32. NEL/BMC known history 
series combined results. 
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dynamic conditions and the Static and dy
namic contributions to energy absorption 
are being investigated. 

A major NE L investigation has con
cerned the rate of deterioration of moun
taineering ropes. For some time this sub
ject has aroused controversy, both because 
of conflicting qua I itative pronouncements 
and of interpretations and misinterpreta
tions of the early evidence. The Labora
tory has recently completed the first phase 
of a study of used ropes in collaboration 
with the Equipment Sub-Committee of 
the British Mountaineering Council. Con
trary to findings elsewhere, NEL results 
show that the average mountaineering 
rope deteriorates in use by 0-2 kg/m/day, 
if energy absorption is the criterion. Plate 
32 shows the general pattern for the ener
gy-loss rate for these ropes for which rep
resentative figures are available, although 
the interpretation is complicated by the 
scatter about the mean shown in Pl 32 
being greater in some ropes than in others. 
The number of days use after which a rope 
should be discarded obviously varies with 
the criterion adopted . If a climber is pre
pared to accept, say, 25% I oss of energy
absorption capacity as the rejection point, 
the figure shows that some 100 to 150 
days of use would not lead into the re
jection zone. This deterioration follows, 
of course, from actual use and no real evi
dence exists that a properly looked after 
rope will deteriorate in storage. 

Current activity in rope testing at 
NEL is continuing, and the foregoing 
summarises what has been done so far. 
Obviously, much of it represents partial 
answers to existing questions and there 
are other aspects of the work in which the 
questions themselves are as yet incom
pletely defined. 

A good deal of national and inter
national activity in the standards field is 
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going on. British Standard 3104 on nylon 
mountaineering ropes exists, although re
cent catalogues of climbing gear have fail
ed to note that the latest revision of the 
Standard calls for a minimum breaking 
load for a No. 4 rope of 4500 lb, the in
crease from 4200 lb reflecting the upward 
trend in rope properties. The real limita
tion of the Standard is that it covers haw
ser-laid ropes only, and no British Standard 
exists for kernmantel rope. The question 
has been raised and an appropriate Stan
dard should emerge in the future, particu
larly if pressure from climbing interests is 
applied. It should not be assumed that 
absence of a Standard is evidence of lack 
of interest in these ropes or that they are 
in any way less trustworthy than others. 

One technical committee of the BSI 
deals entirely with mountaineering ropes 
and the ISO Sub-Committee which con
siders rope and cordage now includes a 
working group to examine the whole ques
tion of specifications and testing of climb
ing ropes. 

Progress has been made since the 
turn of the century, when a writer in the 
Alpine Journal wondered if a climbing 
rope would hold a 10-stone man in a 30-
ft fall, through the First War comment in 
the Fell & Rock Climbing Club Journal 
that no rope would stand the shock of a 
falling leader in a climb involving a long 
run-out, to the present day when evidence 
of fatalities following rope failure through 
inadequacy in rope manufacture and con
struction is, to say the least, difficult to 
find. There is a lot to be done, but com
petition among makers, interest among 
users and the considered use of the wide 
range of evaluation facilities backed by 
the thoughts and views of experienced 
climbers will ensure that stagnation is 
avoided. Frequent exchange of construc
tive comment among all those responsible 
for a rope from the raw material through 
manufacture, evaluation and use in climb
ing is absolutely essential. Naturally, dif
ferent teams working in the same field 
often produce early results widely at vari
ance and it is perfectly normal for an odd 
result, an isolated incident or a contradic
tory fact to conflict with something in 
earlier findings. The process of reconciling 
contradictory views and facts is one from 
which a good deal of understanding of the 
field may result, and it is thus particularly 
important for controversial views and ear
lier results to be made known . 

While those who are accustomed to 
the research environment accept and un-

How much thought have you given 
to your mountaineering rope? The 
150 foot free rappel from Monkey 
Face, Smith Rocks, Oregon. 

derstand this aspect, unfortunately such 
evidence as non-constructive criticism in 
some sections of the climbing press sug
gest that the point may not be universally 
taken. 

The NEL work described in this pa
per has been carried out by a team of 
people . Several points made arise from 
discussion both within the Laboratory, 
and in the fibre- and rope-making and rope
using fields. To all those whose words 
and whose work have contributed to the 
text the author expresses his gratitude . 
The work forms part of the programme 

TIM CARPENTER 

of the NE Land is published by permission 
of the Director . It is Crown Copyright 
reserved. -G. R. Barwick 

Department of Trade and Industry 
National Engineering Laboratory 

Glasgow, Scotland 

• 
"Mountaineering Ropes" first ap

peared in THE ALPINE JOURNAL 1973 
and is reprinted here with the permission 
of Edward Pyatt, Editor and the Natio
nal Engineering Laboratory. 
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Few mountaineers have not become 
dehydrated at some time or another. In 
South African climbing conditions, 1 the 
words heat-stroke, sun-stroke, or simply 
I'm parched! can be heard so frequently 
and are applied to such a wide range of 
physical experiences-from mild hanky
flapping discomfort to the effects of one 
or more days of severe waterless climbing 
-that some examination of the causes, ef
fects and prevention of dehydration may 
be fruitful. 

To experience thirst is of minor im
portance, but when incoordination, con
fusion, extreme fatigue or dizziness sets 
in, it is quite another matter. One stumble, 
a weak abseil point or an ice-axe or cram
pon hurtling down the slope could turn 
an easy descent into a fatal one. 

In a temperate climate man can sur
vive without water for 10 to 14 days, 
although for the last few days he will be 
seriously debilitated. In harsh conditions 
he needs water more urgently than food 
and under conditions where water is ra
tioned it is vital that the available supplies 
be used in the most effective way. 

In men about sixty percent of the 
body weight is water, in women about 



IN THE MIDDAY SUN 

dehydration 

fifty percent. The total volume of water 
in an average adult man is 45 litres.2 This 
volume is kept fairly constant and is re
lated to the amount of energy being ex
pended by the individual and the effect of 
environmental conditions, with the intake 
being balanced by loss of water (or water 
vapour) in sweat, urine, faeces and expired 
air. It is important that body water be 
maintained at an adequate level during the 
initial stages of survival so that the survivor 
can remain efficient and be able, if neces
sary, to expend energy to assist in his res
cue. 

Water requirements differ greatly in 
varying situations. They depend on the 
stress imposed by the environment, the 
degree of activity, the body size and the 
presence or absence of injury, vomiting or 
diarrhoea. Under mild climatic conditions 
the average water loss of a man at rest is 
1.5 litres (1,500 ml) a day. During a march 
through the desert he could lose as much 
as 1 litre (1,000 ml) an hour in sweat. 

Similar figures apply to climbers at 
high altitudes, and unless care is taken a 
considerable water deficiency may build 
up over a few days and cause lassitude and 
weakness over and above that due to alti-

and the human body 

By 

Dr. Robin Sandell 

1. Dr. Sandell resides in Cape Town, 
South Africa. His article first appeared 
in the Journal of the Mountain Club of 
South Africa, 1971. 

2. Conversion and abbreviations are: 1 
kilometer (km) = 0 .62 mile; 1 litre (I)= 
1000 millilitres (ml) "' 2 .11 pints; 1 kilo
gram (kg) = 2.2 pounds; 1 gram (g) = 
0.035 ounce= 15.4 grains . 

tude. Both the dryness of the air and the 
increase in the rate and depth of breath
ing contribute to the considerable loss of 
sweat that occurs in the intense heat en
countered on high glaciers. 

Man and Climate 

Unlike the instruments used for re
cording climatic data, man is not an inani
mate object responding to climatic varia
tions according to simple physical laws. 
He adapts physiologically and consciously 
to climatic variations and there are nu
merous human factors at play in this dy
namic relationship. 

Metabolic Heat Production 

In cold climates body warmth may 
be increased by using high-caloric foods 
as fuel, by active muscular exercise or, to 
a lesser degree, by shivering. In a hot 
climate the total heat load on the body 
comes both from without (high air tem
perature) and from within the body. Quite 
a significant proportion of this total load 
is produced by body metabolism. Should 
a man therefore be strained almost to his 
limit by a hot environment he is less likely 
to collapse if he is at rest than if he is 
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working or exercising. It is worth noting 
that energy production is approximately 
10 Cals per minute during heavy work and 
only 5 Cals per minute while walking at 
5.6 km/h . This figure will be higher if a 
pack is carried. The caloric output during 
various sports can be considerably higher, 
as the following table shows: 

Tennis 
Hockey /Soccer 
Cycling 
Marathon running 
Rugby 
Swimming-crawl 
Swimming-butterfly 
Squash 

Heat Exchanges 

Cals./min. 
7 

10 
10 
10 
12 
14 
17 
18 

These form a complex pattern of 
physical and physiological processes. Con-

10 

vection and radiation are constantly in
volved in transferring heat between the 
body and the surrounding air, and a con
stant but lesser source of heat loss is the 
evaporation of fluid from the lungs and 
skin surface, the so-called ' in sensible per
spiration'. In hot surroundings it is not 
possible to lose body heat to the air by 
convection and radiation, and as too little 
heat is lost by insensible perspiration, ac
tive sweating is necessary. This potent 
source of heat loss will account for 600 
Cals fo r each litre of sweat evaporated. 

Body Temperature 

In health the body temperature is 
maintained within fairly narrow limits: the 
oral temperature range is 36.4-37.2°C 
(97.5-99.0°F) with an average of 36.9°C 
(98.4°F). The task of maintaining these 
limits of temperature falls mainly on the 
circulatory system. Under hot conditions 

the skin blood vessels dilate and produce 
a marked increase in the surface blood 
flow. This transfers heat from the body 
cavities to the exterior, raises the skin 
temperature so that convection and radia
tion increase, and increases the fluid sup
ply to the sweat glands. An additional 
control comes from the thermo-regulatory 
centre in the brain, and severa l hormones 
play a part in controlling the water balance 
of the body. 

Accl i mati zati on 

Under this heading one must consid
er two factors-immediate physiological 
adjustments (by which we usually mean 
'acclimatization ' ) and long-term adaptions 
to climatic conditions . 

If one subjects a man to a standard 
rate of exercise for several days in a con
stant hot environment there is a daily re
duction of the (initially high) pulse-rate 
and rectal temperature, and a daily in
crease in the (initially low) production of 
sweat. In add ition sweating develops more 
read ily in response to a rise in body tem
perature. Judged by these factors acclima
tization to the new environment takes 
about one week. This does not apply to 
acclimatization to altitude. 

The long-term adaptations to heat 
are little understood and are in fact often 
a result of knowledge of how to deal with 
the environment- how to dress most com
fortably, how to avoid unnecessary exer
cise, work or undue exposure to heat, how 
to take care of the skin and prevent undue 
sunburn, and how to obtain the max imum 
benefit from the available water. 

The Heat Disorders 

Heat disorders occur when men 
work or exercise in environmental condi
tions in which an excessive heat load is 
placed on the body. They are less com
mon in acclimatized persons. The heat 
balance of the body is kept constant if 
heat generated from within by metabolic 
activity and from without by the air tem
perature equals heat lost by evaporation 
and radiation from the respiratory tract 
and skin. In a temperate climate over six
ty percent is lost by radiation from the 
sk in and about forty percent by evapora
tion of sweat. The body is better adapted 
to adjusting to heat than to cold, but pro
tracted exposure to high temperatures can 
result in severe physiological disturbances. 

Heat Syncope 

This is by far the commonest heat 
disorder, and is simply an ordinary 'faint' 
or sensation of giddiness or acute fatigue 
provoked by prolonged standing or un
accustomed exercise in hot surroundings. 
With dilation of the skin vessels, venous 
blood 'pools' in the limbs and reduces the 



cerebral blood flow. The traditional 
guardsman who faints while standing on 
parade in the sun illustrates this. Lying 
down reduces the effect of gravity and 
allows the cerebral blood flow to increase 
again, with rapid curing of the faint. 

Water-depletion Heat Exhaustion 

Under normal conditions thirst 
serves as a warning and prevents heat ex
haustion through loss of water so we shall 
consider only the situation in which the 
supply of water or other fluids is inade
quate, or the water deficiency is due to 
failure to replace water during prolonged 
sweating. The symptoms of dehydration 
may be tabulated in three grades: 

Mild (1-5% of body weight)-Thirst, 
vague discomfort, impatience, nau
sea, loss of efficiency. 

Moderate (6-10%)-Dizziness, head
ache, shortness of breath, tingling 
of the limbs, absence of salivation, 
blueness of tongue and I ips, indis
tinct speech, inability to walk, men
tal impairment. 

Severe (11-20%)-Del irium, spastic
ity of limbs, deafness, dimming of 
vision ... death. 

As man's total water volume is 45 
litres it follows that fluid loss should not 

exceed 4.5 litres (10%) if a man weighing 
70 kg is to remain effective. The occasion
al person will become dehydrated without 
developing thirst during the milder degrees 
of water depletion . He may in addition 
become confused and irritable and refuse 
to take offered liquids. 

Acute· heat exhaustion and even 
death are recorded from time to time after 
marathon running. The dangers of inade
quate water intake are now well recogniz
ed and may be accompanied by a rise in 
temperature to 40.6°C (105°F) after a 
standard 42-kilometre marathon run in 
hot conditions. In the 90-kilometre Com
rades' Marathon from Durban to Pieter
maritzburg in 1970 water balance studies 
showed a sweat loss ranging between 4.3 
and 12.8 litres . Of twenty four runners 
studied, eight men with an average weight 
of 70 kg lost more than 9 litres of sweat. 
Eleven whose average weight was 65 kg 
lost between 6.5 and 8 I itres, and five 
whose average weight was 60 kg lost less 
than 6 litres . This correlation between 
body weight and volume of sweat showed 
clearly that the heavier runners lost the 
more sweat. Neither the age of the run
ners nor the time taken to complete the 
race was related to the sweat loss. During 
the race two runners drank 9.5 I itres, with 
the majority drinking between 2 and 5.5 
litres. These figures demonstrated a con-

siderable water deficit in most competi
tors. In some men it was as high as 5.5 
litres, and nearly half the runners develop
ed a deficit greater than 6% of their body 
weight. Surprisingly, none showed any 
evidence of heat exhaustion or high rectal 
tern peratu res. 

In assessing long-term water require
ments for the individual we should aim at 
preventing thirst, maintaining vitality and 
promoting an individual daily (24-hour) 
urinary output of not less than 600 ml. 

The average unacclimatized man 
climbing or working in hot conditions will 
drink 0 . 7-0.9 litres ( 1.2-1.6 pints) daily, 
and 0 .7 litres daily per head is the mini 
mum on which calculations should be 
based if the fluid supply has to be carried, 
even though it may drop with acclimatiza
tion. Two-thirds of this should be carried 
as drinking water. It is well known that 
unless fluids are within easy reach and are 
palatable a mild degree of water depletion 
develops during climbing in hot condi
tions. This 'voluntary dehydration' arises 
because the sensation of thirst is either in
adequate or too slow in onset to compel 
the climber to drink. Voluntary dehydra
tion is symptomless but as it causes an in
creased heart rate and body temperature 
it is best avoided. 

Continued 
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Salt-depletion Heat Exhaustion 

This condition occurs if the water 
intake is satisfactory but salt is not taken 
to replace that lost in sweat. Symptoms 
include headache, fatigue, nausea, vomit
ing, loss of appetite, giddiness, muscle 
cramps, and in severe cases circulatory 
failure. 

An average European diet provides 
10 g of salt per day. Most of th is is ex
creted in the urine, indicating that this in
take is considerably in excess of what is 
required in temperate climates. With the 
onset of sweating as much as 0.4 g may be 
lost per 100 ml. Prolonged sweating (up 
to one I itre per hour) wou Id therefore 
cause a salt loss considerably above the 
daily intake, but fortunately physiological 
changes can reduce to minute levels the 
salt contained in both sweat and urine. 
When a sedentary person changes from a 
temperate to a hot climate this adjustment 
occurs over two to three days in the sweat 
but almost immediately in the urine. Ath
letes in training are 'acclimatized' in this 
respect and excrete only small quantities 
of salt in the sweat and urine. Men adapt
ing slowly to work in hot conditions sel
dom need extra salt, whereas those who 
have to perform the same work immedi
ately upon entering that environment may 
require a total of 15-20 g of salt daily. 
This supplement of 10 g would be pro
vided by two slightly heaped teaspoons of 
salt added to the diet. During the ensuing 
three weeks the supplement can be re
duced to zero, although it should be 
stepped up again in the presence of diar
rhoea. Should water be in short supply no 
extra salt should be taken. 

In practice it is difficult to add much 
more than 5 g (one teaspoonful) daily in 
the form of table salt without making food 
unpalatable, but food such as beef tea, 
tomato juice, soups and bread make good 
vehicles for this . Salt tablets may also have 
to be taken in extreme heat conditions. 

Salt-depletion heat exhaustion is in
sidious in onset so that a normal concen
tration of sodium is maintained in the 
body fluids and is accompanied by a 
marked filtering of water through the kid
neys. The volume of urine is not reduced 
until fairly late, when the patient is short 
of water as well as salt. It may develop 
over five to seven days, and profound fa
tigue and muscle cramps occur. The body 
temperature usually remains normal and 
the urine contains only small amounts of 
salt. 

Treatment consists in giving as much 
salt as the patient can tolerate in both food 
and drink; if vomiting is persistent or the 



patient is unconscious, it is necessary to 
administer fluids intravenously. 

Heat-stroke and Heat Hyperpyrexia 

Classical heat-stroke manifests itself 
by rapid failure of the thermo-regulatory 
centre as a result of heat stress. Cerebral 
disturbances include staggering gait, pur
poseless movements, difficulty in speak
ing, drowsiness, confusion or even delir
ium, convulsions or coma. There is an ab
sence of sweating and the body tempera
ture rises to over 40.6°C (105°F). It is a 
condition that occurs infrequently but has 
a mortality rate of over sixty percent. 

Heat hyperpyrexia differs from heat
stroke in that the patient is conscious and 
sweating may be present. The body tem
perature may be above 40.6°C but is usu
ally lower than in heat-stroke. If treated 
properly the patient has a good chance of 
survival. Most urgent in treatment is to 
reduce the body temperature to within 
safe limits in as short a time as possible, 
because the duration is as important as 
the degree of hyperpyrexia and influences 
directly the degree of damage done to the 
brain and other vital organs. 

Under optimum conditions the pa
tient should be stripped, placed before a 
large fan and sprayed with water at about 
10°c (50°F). Alternatively an icebath 

may be used. Cooling by either method 
is rapid and will enable the body temper
ature to be reduced to about 38.5°C 
(101°F) within an hour. 

Facilities in the field are more limit
ed, and often all that can be done is to 
sponge the patient with water or wrap him 
in a wet sheet and fan him be any means 
available. Cooling by these means relies 
on evaporation and may take three hours 
and utilize 14 litres of water. 

A Pint In Time . . _ 

How do all these facts and figures 
affect us as mountaineers? We have seen 
that very large quantities of fluid may be 
lost under hot conditions and that minor 
or even moderate degrees of dehydration 
can develop without undue discomfort 
being suffered. The problem must be dealt 
with in the light of the prevailing circum
stances, but is usually governed by the 
availability of water. 

(1) Drinking: Unlike the long-dis
tance runner who is 'fed' by his attendant 
it is impractical for the climber to drink 
every quarter or half an hour. He should, 
if at all possible, drink several times a day 
and aim at a fluid replacement equal to or 
nearly equal to his expected water loss 
under the prevaiiing weather conditions 
and severity of exercise. Under desert 

conditions this may be as much as 4.5 
I it res per day. 

(2) Preparation: It is advisable to 
take a few days of moderate exercise be
fore embarking on an arduous climb or 
prolonged walk in desert conditions. This 
will enable the body to acclimatize to 
the new environment and minimize the 
chances of heat exhaustion . 

(3) Salt: It is a sound policy to 
drink as much as possible and take extra 
salt before embarking on a climb that is 
expected to be hot and prolonged. During 
the day one salt tablet taken every hour 
or two with adequate fluids should be well 
tolerated and should prevent the onset of 
salt-depletion heat exhaustion . Alterna
tively the addition of one teaspoonful of 
table salt to every 4.7 litres (one gallon) 
of water (or Bovril, Oxo or soup) would 
provide a suitable replacement solution . 

(4) Prolonged emergencies: How 
does one judge one's water requirements 
in emergencies? It has been recommended 
that nothing be drunk on the first day of 
survival to allow the ur ine to become con
centrated to the maximum degree . An ex
ception is made for those who have suf
fered from shock, have bled or have de
veloped vomiting or diarrhoea . After 
drinking nothing for the first day the sur
vivor should drink not less than 450 ml 
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of water on the next and , if possible, 550 
ml on the third and subsequent days. It 
is wiser to drink water in small amounts at 
regular intervals than to wait until thirst is 
unbearable or collapse is imminent. The 
average man should be able to travel some 
30 km for every 4. 7 I itres of water he 
carries and another 24-30 km after the 
water is finished. 

(5) Carbohydrates: It has been 
shown that a ration of 100 g of carbohy
drate a day will save more than its own 
weight (100 ml) of water . This is due to 
the fact that carbohydrate lowers the 
breakdown of protein to a level below that 
usually found in starvation. This low pro
tein breakdown leads to a reduction in the 
quantity of urea that has to be excreted 
in the urine and therefore of the minimum 
volume of urine necessary to do this. 

(6) Sunburn: Human skin is burned 
by exposure to light wavelengths between 
290 mu and 320 mu, these being found 
most commonly at midday, at high alti
tudes and in tropical latitudes. The skin 
reacts by a thickening of its outer layer 
and by an increase in pigmentation. Al
though often regarded lightly, sunburn can 
be extensive and occasionally dangerous 
to life. In hot surroundings excessive sun
burn will markedly reduce the delivery of 
sweat to the skin surface. Most sunburn 
lotions are oily and will block the pores 
of sweat glands. It is better to avoid these 
except on the hands and face, which can
not be covered, or to use a non-oily lotion 
when climbing. 

(7) Clothing: One's dress will signi
ficantly influence the heat exchanges be
tween the body and the environment. 
With a high air temperature and humid 
conditons excessive clothing will hinder 
the evaporation of sweat and could pre
sent a serious problem. This would be 
minimised by wearing clothes of light ma
terial which are loose-fitting and perme
able to sweat. In hot dry climates it is 
often better to cover most of the skin sur
face with I ight-weight (and light-coloured) 
clothing. If external radiant temperatures 
are really light, as in a hot desert wind, 
such clothes can be protective to a degree 
that more than offsets their hindrance to 
the evaporation of sweat. A basic rule for 
climbing in hot conditions is not to remove 
one's hat or shirt. If becoming really over
heated, wet them and put them on again. 
Sweating will continue under the wet 
clothes, and for every litre of sweat eva
porated 600 Cals of body heat wil I be lost. 
Add to this the cooling produced by the 
evaporation in the wet shirt and one has 
gone a long way towards correcting that 
wavering heat balance. 

-Dr. Robin Sandell 
Cape Town , South Africa 



AN 

IMPROVISED 

BRANCH 

STRETCHER 

BY DICK MITCHELL 

The article, Preparing for an Acci
dent Situation, 1 listed twine as one of the 
"essentials" to be carried at all times in 
anticipation of a sudden emergency. Twine 
has many emergency uses ranging from 
improvised shoelaces, to pack lashing, to 
tent guys. But the reason for including it 
on the list is to permit the construction of 
an emergency branch stretcher. 

The situation may arise where an in
jury requires immediate evacuation, but 
outside help is not forthcoming. A branch 
stretcher may be the key to transporting 
the victim safely and efficiently. It will 
provide more rigidity than a rope stretch-

er,2 is easier to carry, and is more com
fortable for the victim . 

A branch stretcher must be con
structed properly . It would obviously be 
disastrous if an improvised stretcher fell 
apart on the trail, or worse, while manipu
lating the victim over rough terrain. The 
following procedures define the minimum 
requirements for a stretcher capable of 
transporting an injury victim over about 
five miles of reasonably maintained trail. 
You may wish to strengthen and reinforce 
this basic design, but short cutting it is an 
invitation to disaste r. 

First, you 'II need approximately 60 
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feet of twine, the non-stretch cotton type 
about 1/8 inch thick. The tensile strength 
should be about 300 lbs (200 lbs knotted). 
It will roll up into a two inch diameter 
ball weighing about 3 1/2 ounces for stor
age. 

To construct the stretcher, you'll 
need four poles eight feet long by two 
inches in diameter plus ten smaller poles 
two feet long by one inch in diameter. 
Then, step by step: 

1. Position the two long poles and 
two of the shorter poles to form a rectan-

Continued 
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gle. The short branches should be on top 
and about a foot in from the ends. They 
should also extend about two inches be
yond the edge of the poles. 

2. Position the two other long poles 
beneath the stretcher diagonally so they 
cross in the center. These cross poles are 
needed to make the stretcher rigid and 
stable . 

3. Secure the three pieces at each 
corner with approximately eight feet of 
twine as follows. Begin with a clove hitch 
around the long branch and wrap all three 
diagonally with three turns one way then 
three more turns on the opposite diagonal, 
forming a cross. Without cutting the 
twine, continue with three more wraps 
between the branches and around the 
twine to tighten it (called frapping). Tie 
off with another clove hitch. Be sure all 
wraps are neat and do not overlap each 
other. If consecutive wraps overlap, they 
may later slip over each other creating 
slack. 

4. Space the remaining short 
branches at equal distances along the 
length of the stretcher and secure them 
with short (14 inch) lengths of twine. 
These ties are not too critical, since the 
weight of the victim will help keep the 
branches in place. 

Completed, the branch stretcher 
weighs about 35 pounds. Six climbers 
(minimum) can carry it. But before load
ing the injured victim on, try it out with a 
volunteer. If it's going to break or fall a
part, now is the time to find out. 

Pad the stretcher well, using all avail
able insulation pads and extra clothing. 
Because the top of the stretcher is elevat
ed, the usual "I og roll" won't work. In
stead, use a three (or more) man lift to 
raise the victim and slide the stretcher un
der him. 

Evacuate the victim slowly. Be ex
tremely cautious for the first few hundred 
yards. You are not only testing the stretch
er, the victim is also evaluating your abil
ity to handle him competently. His peace 
of mind is at stake. Handle him gently. 

The branch stretcher is intended for 
trail evacuation only and not for terrain 
steep enough to require a belay or safety 
rope . If the terrain is marginal, or if there 
is any doubt in your mind, send out for a 
rigid litter rather than jeopardize the safe
ty or condition of the victim. 

-Dick Mitchell 
Seattle, Washington 

1. See "What Would You Do7" OFF 
BELAY Number 11, October 1973 . 

2. The construction of a rope stretcher 
is described in MOUNTAINEERING 
FIRST Al D, published by The Mountain
eers, P. 0 . Box 122, Seattle, WA 98111. 



Last summer after a successful 
climb of the north ridge of Middle Teton, 
my partner and I settled down on the sum
mit for a quick snack of gorp before de
scending. We were joined by two other 
climbing parties, each with their own va
riety of gorp, and soon were having a great 
time telling tall tales and sharing gorp. 
Then a fourth group joined us on the sum
mit. We offered them some gorp, and 
they just looked puzzled and asked, 
"What's gorp?" 

That incident, more than anything 
else, drove home to me the true magnitude 
of the failings of modern mountaineering 
education. It seems incomprehensible 
that anyone could learn the many skills of 
mountaineering, and yet fail to learn a
bout such a basic fact of mountain life as 
gorp. But such is apparently the case. 
Those of you who already know about 
gorp may skip the rest of this article. But 
for any of you who never heard of gorp 
before, now is the time to complete your 
mountaineering education. 

All hiking handbooks I have read 
say it is a good idea to carry nuts or raisins 
for snacks. But none of them have ever 
mentioned gorp, which is strange because 
gorp is the ultimate snack food. Mixing 
the nuts and raisins together is a good way 
to start gorp, but it is only the start. 
There is no fixed recipe for gorp, rather it 
is usually composed of whatever is avail
able at the time of the mixing, and is only 

limited by the imagination of the cook. 
Starting with your raisins and nuts, 

try adding other dried fruits . Grains (roll 
ed oats, wheat germ, etc .) are useful for 
adding bulk to your gorp, and can turn a 
snack food into a well balanced diet, 
though the last mouthful of salty wheat 
germ is an experience to be remembered . 
Chocolate chips or M&M's add a different 
flavor. Gum drops, or any other chewy 
candy will make a nice addition . There is 
no limit to the contents of a well-made 
gorp. I have even encountered Cheerios 
and hunks of cheese in gorp. And what
ever you do, don't limit the nut content 
of your gorp to peanuts. 

Once you have selected your ingre
dients, all that remains is mixing them. 
This is most easily done by opening all the 
cans, boxes, bags, etc., and dumping them 
into a brown paper bag (usually the gro
cery bag they came home in), and shaking 
it until the ingredients are well mixed. If 
a paper bag is lacking, any other sufficient
ly large container wil l do. I have even 
used a shoe box with satisfactory results. 

The traditional method of carrying 
gorp to the mountains is in a plastic bag. 
While this method can't be beat for light 
weight, it lacks something in durability. 
Because of the nature of gorp, a ruptured 
gorp bag is a small disaster . You will be 
finding peanuts in the bottom of your 
pack for years, and the mess created on a 
hot summer day if you used chocolate 

chips is second only to the mess created 
when a tube of honey bursts in your pack. 
For safety, something more durable than 
the average plastic bag is called for. A 
small stuff sack works nicely. On occa
sion, I have even used reclosable nut cans, 
with a rubber band to keep the lid on. 

Health food types especially like 
gorp, and with good reason. Gorp is one 
food that doesn't need preservatives to 
make it last longer. In my experience, the 
only way to make gorp last longer is to 
make more gorp. It is good policy to mix 
your gorp the night before you go on a 
hike. Thay way, there is a chance you will 
still have some gorp left when you head 
for the wilds. 

A health food store is a good place 
to get most of the ingredients for gorp. 
But then, so is your corner grocery store 
or local supermarket. But wherever you 
buy your gorp, look around. There is al
ways something you never thought of 
using, and even the best gorp can be im
proved. 

Now that your education has been 
completed, you can spread the word to 
others. The next time you're sitting on 
top of Needlepoint Spire, eating your gorp 
and enjoying the view when some poor 
uninspired victim of modern mountain· 
eering education joins you, give him some 
gorp, and teach him what mountaineering 
is all about. -Richard Wagner 

Salt Lake City, Utah 
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CONCEIVED BY 
MARY HUNTER 
ANCHORAGE 
ALASKA 

MADE 

HORN -An emergency ham radio 
used by rescue freaks 

BERGSCHRUND -Strange looking German 
dog, found standing on 
glaciers looking strange 

FIRN-A rare plant found only 
on Louisiana glaciers. 



EASY 
ABORTED BY 

PAUL BOVING 
YAKIMA 

WASHINGTON 

SE RAC -A type of rain gear or 
Poncho worn bv most 
Mexican glaciologists 

CREVASSE -A glacier surprise, Technically 
known as Equus asinus 
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ICE WORMS -Low moraled individuals who 
steal from food caches. 

SUN CUPS -Little cup-shaped thingies 
to keep the sun off. 

MILL - Things to joust while seated 
upon your glacier surprise. 

MORAINE -Student at Eastern college 
who fails Glaciology 401 

-
20 

OGIVE -The latest soul music, 
also v.t. "to dance" 



ABLATION -A morning shower bath, 
taken in an ablation area. 

FIRN LINE -Sold by sleazy door 
to door salesmen 

TARN -A vigorous, four letter expletive, 
for when something upsets you. 

SNOW SWAMP -The place where the Yeti 
(the abomidable Bo) 

sleeps at night 

RANDKLUFT -Well known Eastern college, 
specializing in Glaciology 401 
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THE MAGNIFICENT 

BY DOLLY CONNELLY 

There are certain place names in the world that evoke an 
immediate yearning. They roll off the tongue in a litany of gran
deur and mystery. The song of adventure has infinite verses
Tierra Del Fuego, Hunza, Machu Picchu, Easter Island, the 
Mountains of the Moon, Milford Sound, Micronesia, the Gala
pagos. Just knowing that they are there enlarges the human 
spirit. And who knows but that some day you'll feel the power
full spell of the last Inca capital? 

When you have seen the sun come up like thunder and 
felt the icy violence of Estrecho de Magallanes, sailed the Mac
kenzie River to Ruktoyaktuk and marveled at the Shah-i-Zinda, 
it's time to choose the greatest of them all-Machu Picchu, lost 
for centuries in the most inaccessible section of the central Peru
vian Andes, wholly defended by natural bulwarks a thousand 
feet sheer, with no equal on earth for spiritual enchantment. 
Machu Picchu is an overwhelming emotional experience, tran
scending its beauty and the enigma of its construction perhaps 
a thousand years ago. 

If you have read accounts of the struggles of explorer
professor Hiram Bingham, who in 1911 found the citadel in the 
clouds buried in dense jungle, it is hard to believe Machu Picchu 
now can be reached easily, so simply that it is an optional tour 
for cruise passengers out of Callao (Lima's port) and chief at
traction of Peru-bound airlines. The oldest metropolis in the 
Americas, Cuzco, center of the Inca Four Quarters of the World, 
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and Machu Picchu, more accurately Vilcapampa the Old, are 
being discovered again, this time by Norteamericano turistas. 

But I find fault with the packaged tours of Inca country 
-not with their convenience, but with their brevity. The usual 
three days just are not enough to come to any sort of compre
hension of this amazing flowering of culture which at its height 
in the 15th century was nearly as far reaching and well organized 
as Caesar's Rome. Tahuantinsuyu, the Inca Four Quarters of 
the World, extended 2500 miles from northern Ecuador to cen
tral Chile. The Incas were without written language, still ignor
ant of the wheel, and had no beast of burden other than the 
llama, too frail to carry a man. Yet in a burst of astounding 
creativity they laid stone post roads throughout their empire, 
ranked among the most stupendous works of man. They built 
a fortress of massive zigzag walls called Sacsahuaman above the 
city of Cuzco, regarded by Hiram Bingham as "the most unbe
lievable achievement of ancient man in America." They shaped 
thousands of mountainsides into agricultural terraces lifting up 
to 13,000 feet. And in holy city Cuzco and outlying regions, 
they built solid stone temples, palaces, plazas, aqueducts, foun
tains, baths and houses with unimaginable engineering skill. 

Without the prod of neighboring cultures-the Incas 
thought themselves Earth's sole inhabitants-they attained fan
tastic heights in craftsmanship with precious metals, in weaving 
of textiles, decoration of ceramics and huacos (ancient pottery 







objects often blithely pornographic), medical and dental imple
ments. Their knowledge of astronomy was spectacular. Was 
this some strange mutation of a Stone Age people, the coming 
of genius leadership centuries ahead of its time? No one ever 
has explained it satisfactorily. 

The masonry, involving megaliths up to 300 tons in 
weight, is expertly rounded, carved and fitted without mortar, 
but with a precision resistant even to major earthquakes. The 
chroniclers of Conquistador Francisco Pizarra in the 16th cen
tury believed that the Incas softened stones in some magical 
manner and molded them in position. Even today there are 
those who doubt Indian ability to accomplish these miracles of 
stone construction, and a widespread theory hold that structures 
such as the fortress Sacsahuaman are the work of prehrstoric 
visitors from outer space. 

In addition to the marvels to be seen, there's the breath
catching altitude of "the Navel of the World," Cuzco, over 
11,200 feet. Just when you have become sufficiently acclimated 
to trip lightly on the 3000-plus short, steep stone steps of Machu 
Picchu without black spots in front of your eyes, it's time to 
move on. The usual Machu Picchu visitor departs Cuzco early 
in the morning via a tiny, narrow-guage railway bound back
wards and forwards up a series of six switchbacks to a high 
plateau. Then the train descends slightly to the plunging chasm 
of the Urubamba River, headwaters of the Amazon, cut through 
jungle and ice-clad pinnacles to the Grand Canyon of the Uru
bamba. This is geography on the grand scale. 

At the railway terminus 75 miles deep in the jungle-clad 
Andes Mountains, you leap from the train-elbows extended
and run for the first of the minibuses headed up a mountain 
trail over which self-respecting llamas would hesitate. Quechua-
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speaking Indian drivers, direct descendants of the Incas, hurtle 
up the wet, slippery, steep road without the slightest pause even 
at 80-degree turns in the switchbacks. Despite the glory of the 
scene, Peruvian passengers either shut their eyes and cross them
selves, or stare, shocked speechless, at the back of the driver's 
neck. If you hesitate it means waiting for the second trips of 
the buses-and losing 40 minutes of precious time on that soar
ing col between great upsweeping cliffs thousands of feet above 
the river valley, totally hidden from view below. No wonder 
the Spaniards never found it! 

At the top there's a small government tourist hotel near 
the magnificent entrance wall to the white granite citadel of the 
Inca lords. Most visitors walk the steep terraces for an hour, be
come exhausted and retreat to the veranda of the tourist hotel 
to linger over lunch and await the mad hurtle down the moun
tain to the train terminal. They just have not had time to ad
just to altitude-plus-activity. 

With extra days' better acclimatization, I remained with
in Machu Picchu, now believed by some archaeologists to have 
served as ceremonial center of a vast network of Inca settle
ments on precipices above the Apurimac and Urubamba Rivers 
in the Amazon watershed of the Andes. Whatever the meaning 
of Machu Picchu, it is a puzzling fact that of the 173 human 
skeletons found in its burial caves, 150 were those of women, 
the remainder children. Perhaps, after Pizarro's ruthless con
quest of the people who supported these lofty communities, the 
Virgins of the Sun were forgotten and had no alternative but to 
die, one by one. Nobody knows, not really. 

I climbed part way up Huayna Picchu, "New Peak," that 
distinctive finger of rock striding right up into the sky, familiar 
in photographs of Machu Picchu , and watched the last bus de-
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part late in the afternoon. Then a wondrous thing happened. 
Creeping out of the jungle and down off Inca terraces still un
der cultivation, their levels filled with hundreds of thousands of 
baskets of soil carried up those plunging mountainsides from 
the river bottom far below, came one Indian youth after an
other. They were clad in bright ponchos of llama wool and tra
ditional Inca cheek-flap wool caps. I watched from above, not 
daring to approach more closely. 

They played a right smart, fast game of barefoot soccer 
in a grass-covered central plaza near a sacred sun dial stone, In
tihuatana, once used as hitching post of the sun! (Inca lords 
tethered the sun to keep it from straying too far at the equinox). 
Llamas which during the day had maintained a discreet distance 
came down and watched, tame enough now for a bit of ear
scratching. I was back in the 15th century. In imagination I re
roofed the more than two hundred stone buildings with thatch, 
re-populated the rounded mountain saddle with mystically gift
ed people. 

The sun dropped behind Huayna Picchu, the light faltered 
and the Indians disappeared as silently as they had come. I lost 
track of the score, but was fascinated to see that one of the 
Quechua youths kept count by knotting a quipu, a kind of 
"counter" made of wool yarns in various colors, the only "writ
ten" language of his ancient people. 

Even a slender moon rising over the city late in the night, 
or the rapture of its beauty in the first light of dawn, with black 
storm clouds cascading down the hanging valleys, didn't com
pare to this ghostly, silent game. 

When I return-as return I must-it will be to spend 
weeks, not days, in the land of the sun worshipers. 

-Dolly Connelly 
Port Townsend, Washington 
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I Elll'S & NOTES 
SOME NOTES FROM ROCKY 
MOUNTAIN NATIONAL PARK 
Bad Weather And The Big Walls 

Ten years ago climbers approached 
big climbs with a certain special trepida
tion , usually going through several years of 
apprenticeship perfecting technique before 
feeling up to big walls. Now that repeti
tion has taken some of the luster off of 
the easier multi-day nail ups, climbers are 
found on these routes at an eariler stage of 
their development than formerly. Hence 
the need for rescues on El Capitan of 
climbers who ran out of water or got 
caught in foul weather, on Half Dome • 
when a second couldn't jumar a frozen 
rope, and the deaths on big walls from an
chor failure or while seconding-things that 
simply shouldn't happen. These problems 
are hardly restricted to Yosemite. 

In late September, 1973, two Colo
rado Springs climbers set out for the rela
tively easy grade V D-7 route on Longs 
Peak's Diamond face . Knowing themselves 
to be slow, they allowed five days car to 
car for the venture. Knowing that the 
weathe r would be cold and storms were 
likely, they took sleeping bags, foul wea
ther gear, etc. And sure enough, as the end 
of the fifth day approached, they were still 
on the face and a nasty snowstorm had ar
rived . Although they did the whole route 
on aid they only had Robbins boots. Al 
though they knew it would be cold they 
had no stove. They had discussed both 
points before the climb, and decided a
gainst more weight. Now they found their 
feet freezing and their judgement affected 
by dehydration-there was no water, only 
snow at the base of the route, and they 
ran out with no possibility of adequate re
plenishment. 

When they finally exited the next 
day onto Table Ledge and got onto the 
normally easy Kieners second class exit 
slope they were all in . Instead of leaving 
most of their climbing iron they chose to 
drag it along. Instead of finding the easy 
exit (two hours to the summit with light 
packs in terrible weather) they started nail
ing some slabs off to one side, in which 
endeavour they were still engaged the next 
morning. These difficulties were not un
noticed, and a Park Service rescue team 

Continued 

A climber seconds one of many aid 
pitches on the Longs Peak Diamond. 
High angle rock at 14,000 feet is a 
serious undertaking in any season. 

WALT FRICKE 
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ROCKY MOUNTAIN NATIONAL PARK 
Continued 

met them as they reached the summit in 
mid-afternoon. Rescuers carried their gear 
and belayed the climbers down a North 
Face made very treacherous by new snow 
and ice. Since the climbers could hardly 
walk due to frostbite and exhaustion, and 
their down equipment had been soaked 
and frozen, a helicopter was dispatched at 
dusk to take them to a hospital. These 
fellows were obviously pretty tough, and 
had gone about their preparations in a sen
sible manner, but they simply lacked the 
experience in the high mountains to make 
several crucial decisions correctly. 

A contrasting climb was the fourth 
winter ascent of the Diamond in late Feb
ruary, when Boulder, Colorado climbers 
Mike Munger and Dakers Gowans made 
the first winter ascent of the Black Dagger 
route. They found their technique less 
successful than they had hoped, taking 
nine hours to fight up the North Chimney 
to the base ohhe route.consequently hav
ing to spend the next morning melting 
snow, and bivouacing only 200 feet up 
the wal I that second day . On the third day 
they made good only about 300 more feet, 
and reached a ledge below Table Ledge the 
next evening as a storm began. Blowing 
snow on the ledge that night packed in 
around Gowans so tightly that Munger 
had to dig him out the next morning-he 
couldn't free himself. With all their gear 
now coated with ice, they decided to cut 
the route a bit short, and traversed off the 
face from Table Ledge. The three feet of 
loose, unstable new snow lying on the nar
row ledge proved the hardest challenge of 
the climb, and Munger frostbit three fin
gertips leading. They persevered, wallow
ing up to the summit, and were back home 
by midnight. 

Munger felt their disappointingly 
slow progress on the face was due to inex
perience, particularly in deciding to put ex
cess gear in a pack that the leader had to 
carry . He thought that putting a tight pair 
of extra mittens over his Dachsteins cut 
off circulation at the knuckles and led to 
the frostbite. On the otherhand, their e
quipment generally worked well. They 
both had covered, foam insulated ham
mocks (Gowans' also had down in it). 
Gowans had rigged up a device that allowed 
him to melt snow on a stove inside his ham
mock, so water was never a real problem. 
Recognizing they were now faced with 
something of a survival situation when they 
got off the face, they promptly abandoned 
most of their heavy climbing gear and went 
back for it a few weeks later when the 
weather was better. 

P. ORR 
Winter climbing on Taylor Peak, Rocky Mountain N.P. 

Climbers Killed In Autumn Avalanche 

In October, 1973, two young Colo
rado climbers, Bob Hritz (20) and David 
Emerick (24) were killed in an avalanche 
while on a climb of an ice gulley near Tay
lor Glacier in Rocky Mountain National 
Park, Colorado. The general sequence, if 
not all the details, of the accident is clear 
from inspection of the scene and the ob
servations of US Forest Service avalanche 
researcher Art Judson. In July, 1973, an 
enormous, rain induced, wet slab avalanche 
slid on the 1971-2 firn layer, clearing the 
gulley of all soft snow. During the sum
mer the firn layer melted back and turned 
to ice . Climbers soon noticed this and took 
advantage of it (since 35-50° ice of any 
length is a bit of a rarity in Colorado) and 
Hritz climbed the gulley several times in 
late summer and early autumn. In early 
Octobe r several storms and winds depos-

ited snow in the gulley, forming a soft 
wind slab directly above the hard ice. One 
can imagine Hritz and Emerick being dis
appointed at how easy the gulley was to 
climb now that most of the ice was cover
ed with a layer of slabby snow which made 
the footing seem so secure. They had their 
crampons on and were roped together, but 
the protection and anchor screws they 
might have placed had they dug through 
the snow to the ice remained on their gear 
slings. As they neared the top of the slope 
a soft slab avalanche started within the still 
visible bounds. of the July fracture, prob
ably triggered by the leader. He may have 
withstood the initial fracture, but when 
the accelerating snow hit the second man 
50 meters below both were hurled down 
the slope. Attempts at self arrest on the 
hard ice were of course ineffective, and 

Continued 
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ROCKY MOUNTAIN NATIONAL PARK 
Continued 

the men sustained mortal injuries as they 
were pinballed off the walls of the gulley. 
That their rope hung up on a rock island 
and prevented further descent onto the 
steep, frozen scree and cliffs below was a 
benefit only to the recovery team the next 
day. During that recovery and afterward I 
have often asked myself if I, with my ex
tensive experience in mountaineering, ski 
touring, rescue and avalanche control, 
would have recognized the instability pre
sent on that slope due to its history and 
the feel of the snow, and either gone home 
or placed secure anchors and protection 
even when the good footing made slips un
likely. I think I would have recognized the 
dangers, but I can't be sure . It wasn't 
really winter yet, just October. 

Rocky Mountain National Park 
Wilderness Proposal 

The National Park Service presented 
its wilderness proposal for Rocky Moun
tain National Park in a series of public 
meetings in January and February. The 
items which were most controversial were 
plans to remove the I ivery concession and 
the curio shop currently operating in the 
park, and to remove the ski area when its 
contract expires (in the 1990's!). Conces
sionaires of course objected and conserva
tionists applauded. The Park Service pro
posed putting all the current back-country 
under Wilderness Act protection, and con
servationist objections were limited to mar
ginal issues. As always in these hearings 
there were complaints that 95 per cent of 
the land was being "locked up" for 5 per 
cent of the users, although no specific new 
development project was urged. 

In fact, beyond making new road 
building sprees and other developments 
completely impossible at the executive lev
el, approval by Congress of the Rocky 
Mountain National Park wilderness propo
sal will have no real effect on climbers and 
hikers. Climbers found the Chasm Lake 
shelter cabin closed and the cables re
moved from the North Face of Longs Peak 
last summer in anticipation of Wilderness 
Act requirements. The hiker's worst prob
lem in his quest for natural scenic beauty 
and solitude remains his fellow hikers, 
whose great and growing numbers forced 
Rocky to institute a back-country camp
ing permit system seven years ago, and to 
tighten the rules every year until reserva
tions far in advance (as in the Grand Can
yon) seem just around the corner, and 
numerical limits to day use (currently in 
force in some of the ancient Indian ruin 
areas of the Southwest for different rea
sons) are even being discussed. 

-Walt Fricke 
Boulder, Colorado 

DON M. DECK 
Clyde Peak in the Palisades, Sierra Nevada, California. 

CLYDE GLACIER 

Friends of the late Norman Clyde 
will be pleased to learn that Owens Val
ley's noted mountaineer, author, photo
grapher, teacher, classical scholar, linguist 
and man-of-letters became immortalized 
recently through action of the United 
States Department of the Interior in offi
cially naming a glacier for him. 

Although lovers of the high Sierra 
for many years have referred unofficially 
to Norman Clyde Peak, Clyde Minaret, 
Clyde's Spires, Clyde's Ledge and Clyde 
Meadows, it remained until the last days of 
1973 for official Federal approval attach
ing the name Norman Clyde to a Sierra 
feature. 

Will Raub, glacier researcher since 
1933 at San Jose State College describes 
Norman Clyde as follows: 

"This glacier has a north trend. The 
headwall includes an adjacent glacier to the 
west. The total headwall width is 4000 
feet. The greatest length is 3500 feet. The 
high elevation is 12,800 with chutes even 
higher, the lower ice about 11,040 feet 
elevation. It has a huge bergschrund, ar
cuate and moraine and in general, an 'ele
phant trunk' appearance. This is the low
est glacial ice in the cluster of glaciers of 
the Palisade group (So. Fork Big Pine 
Creek). It is very spectacular and quitP. 
active." 

It lies above Elinore Lake and be
tween Middle Palisade and Palisade Crest. 

"The ... glacier rests on the north 
slope of Norman Clyde Peak-known by 
that name by local hikers for well over 15 
years . . . The 13,920-plus foot peak is 
mentioned along with the glacier on page 
208 in the Sierra Club's 'Mountaineer's 
Guide to the High Sierra'. Norman Clyde 
climbed the glacier in order to be the first 
to ascend the peak on September 5, 1930." 

"Norman Clyde had an enviable 
mountaineering record. Many referred to 
him as the nation's leading mountaineer. 
It was a lifetime activity after he gave up 
his position as Independence High School 
principal. He lead countless climbing par
ties, rescued lost climbers, found crashed 
airplanes, made over 200 first ascents in the 
Sierra and climbed over 1000 peaks as a 
year-round climber. Nature and travel 
magazines printed articles he wrote and 
photos he took. Clyde attended five uni
versities. He lived at a secluded ranch west 
of Big Pine." 

Norman Clyde died at age 87 on De
cember 23, 1972. For more about his life 
read Norman Clyde of the Sierra Nevada, 
The Scrimshaw Press, 1971, 149 9th Street, 
San Francisco, CA 94103. 

-FOOTPRINTS 
Santee, California 
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THE PAINTED ROCKS: TRAINING AREA FOR YAKIMA CLIMBERS 

For climbers in the Yakima, Wash
ington area, the nearest rock firm enough 
to climb on is the andesite comprising the 
Painted Rocks. The name originates from 
the Indian rock paintings on the east face 
overlooking Highway 12 within the state 
park. The Tieton andesite spewed from 
the extinct Tieton volcano, and crags of it 
protrude from surrounding hillsides, as is 
the case with Painted Rocks. In other lo
cales, the edge of the flow is exposed, like 
the Royal Columns along White Pass road. 

To reach this 150 foot high bluff, 
follow Fruitvale or Powerhouse road north 
from Yakima to the Naches River bridges . 

. The Rocks provide an excellent practice 
area, with short leads of all degrees of dif
ficulty up to 5.11. The lower face has 
both 5.9 and 5.10 cracks, and there is at 
least one known 5.11 crack further up the 
grade. The "Bob Shay" overhang sports 
both aid cracks and a 5.10 handjam crack 
across an 8-10foot roof. Most climbs are 
short, and there are numerous wal koffs 
from the orchard above, making an ideal 
setup for the novice or practicing climber. 

The rock takes strange shapes: pil
low, layered, and rough-hewn block forms. 
1-tandholds are usually angular or rectangu
lar, with numerous jamming situations. 
Higher up, the rock provides strenuous 
problems, with sharp-edged, porous sur
faces. 

Climbing is year-round, and for a 
few, the winter is a welcome alternative to 
the pain of the poison oak which abounds 
in the warm months. 

-Paul Boving 
Yakima, Washington 

Above-The lower face at Painted 
Rocks near Yakima, Washington. 

Right-Paul Boving leading a typical 
crack problem. 

Additional photographs on the 
following page. 

PAUL BOVING 

KEV SMITH 
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THE PAINTED ROCKS: TRAINING AREA FOR YAKIMA CLIMBERS 

Above- A 5.8 crack at the 
Painted Rocks. 

PAUL BOVING 

PAUL BOVING 

PAUL BOVING 

Above right-"Bent Knuckles", DEATH TAKES THE ILL-PREPARED ON THIRD FLATIRON 
a strenuous, overhanging problem. 

Right-Jamie Christensen exits 
a difficult crack. 

On a warm, sunny day in December, 
1973, two young men set out rather late 
for a climb of the Third Flatiron, that 800 
feet of 35° third class red sandstone slab 
which is such a prominent feature of the 
Boulder, Colorado mountainscape. Their 
progress was apparently rather slow, and a 
storm moved in that afternoon, depositing 
wet snow on the face. The pair, being 
clothed only for warm weather, apparent
ly began a retreat. At some point one 

climber fell to his death and the other was 
injured and stranded. Their failure to re
turn home that evening soon led to a res
cue attempt, which proceeded slowly be
cause the rock was covered by eight inches 
of wet slush. Although the surviving climb
er had yelled that he was all right, he died 
of the effects of injury and exposure just 
as the rescuers reached him. 

-Walt Fricke 
Boulder, Colorado 
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ROCK-CLIMBING GAZETTEER PROPOSED BY THE AMERICAN ALPINE CLUB 

The American Alpine Club gazetteer 
of rock climbing in the United States, 
would include major and minor centers 
with special emphasis on those located 
near urban areas. The Club believes this 
will be of service to the climbing commu
nity, especially that part of it which travels 
widely or changes residence frequently. 
In addition, it is hoped the gazetteer will 
attract climbers to lesser known areas, and 
thus relieve congestion in popular spots. 

However, this volume will not give 
detailed attention to areas for which guide
books are already available, except to pro
vide a brief covering note, and refer to the 
reader the appropriate guidebook. 

In order to compile and classify in
formation, your help is needed to supply 
data on your local and regional climbing 
areas. Would you indicate by return mail 
whether you are willing to assist in this 
project. If you cannot, please supply the 
names and addresses of those who will. In 
your summaries, please be as accurate and 
terse as you can . The value of the gazet
teer will depend in considerable measure 
on the correctness of the data supplied. 

This volume will be attractively de
signed and printed as a valuable comple
ment to the literature on mountains and 
natural areas. 

Unless a guidebook for an area is 
commercially available (in which case refer 

A typical entry in the proposed 
A.A.C. gazetteer of climbing areas. 

to it) you should provide the following in
formation: 

a. Name and co-ordinates of each 
area; this will be used in the text and pin
pointed on accompanying maps. 

b. Approaches (road, trail, etc.) and 
exact location. 

c. Type and magnitude of climbing. 
d. Character of the rock (granite, 

limestone, etc.); type of climbing (friction, 
chimneys, overhangs, dihedrals). 

e. Range of difficulties. 
f. Aesthetic value, sense of rewards, 

etc. 
g. Where worthwhile and optionally 

a few significant climbs, with levels of dif
ficulty. 

h. Any existing government or pri
vate restrictions on climbing or visiting the 
area. 

i. Availability of camping and near
by accomodations. 

j. Whether, and where water is avail
able. 

k. If possible, one or two good re
producible photographs. 

I. Names of climbers and equipment 
stores nearby, and their addresses and tele
phone numbers . 

In connection with the foregoing, 
enclosed is a pilot description of a climb
ing area near Washington, D.C. which may 
serve as a guideline. Note that the descrip
tion has been deliberately prepared as a 
model for what is wanted and is no doubt 
over-elaborate. Thus a sentence or short 
paragraph on each topic covered will be of 
immense value to the editor. 

Naturally, the sooner you provide 
the information desired, the better, since 
this will expedite completion of the vol
ume and assure its appearance at an early 
date. We would like to include the name 
of the owner, if the land is in private 
hands. Also, the location and method of 
communication to the nearest mountain 
rescue group. 

No attempt will be made to promote 
climbing or to bring a new army of recruits 
into the climbing fraternity. The target 
of the register will be to try and make it 
possible for the existing community to 
make the best use of America's large climb
ing resources, many of which are neglected 
at the expense of t~ose which are over
congested. -Andrew John Kauffman 

American Alpine Club 
New York, New York 

DO YOU FAVOR THE A.A.C. 
GAZETTEER? 

The American Alpine Club has pro
posed compiling a comprehensive list, or 
"gazetteer" of rock cl im bing areas th rough
out the United States. Their proposal, as 
submitted to us, is reprinted here. 

This project has already stirred 
up considerable controversy within the 
A.A.C. itself. As is usual in cases like this, 
the most vociferous have been those op
posed to the project, while those who are 
in favor or neutral say little. 

Continued 

~········································································ ~'~ ·······~~~································
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The most popular and developed 
climbing area near Washington, D.C., 

: situated in the National Capital Park 
• system; Department of the Interior. An 
• ideal training ground for beginners as 

well as experts, who wish to perfect 
, their techniques. 

L OCA T/ON: On the banks of 
the Potomac, about 6½ miles west of 

, the District of Columbia, and 3 miles 
east of Great Falls, Maryland. Cliffs 
not visible from the road. 

ACCESS: By motor from D.C. 
Follow Maryland branch of George 

• Washington Memorial Parkway west
ward to first exit beyond its intersec
tion with 1-495. Exit marked, "Garde-

• rock Recreation Center." Turn left at 
overpass on exit, cross over parkway, 
right through tunnel un_der Chesapeake 
and Ohio Canal. Turn right beyond 
tunnel, and follow road to last parking 
lot. Walk south 100 yards past com
fort station through wooded area to 
top of cliffs, located in forest grove 
overlooking river. 

ROCK: Mica schist, firm, and for 
the most part, extremely solid. Risk of 
stonefall minimal. 

TYPE AND MAGNITUDE OF 

CARDEROCK 

CLIMBING: Cliffs consisting of two 
segments, extend along river in east
west direction for about 300 yards. 
Most popular area covers 200 yards, 
overlooks river in eastern portion, and 
extends in remnants of forest on west. 
A less frequented set of cliffs, about 
100 yards long with a few fine climbs, 
lies about 150 yards south and west of 
the first, and also overlooks the Poto
mac. 

Cliffs are of all grades of diffi
culty, with height between 40 and 65 
feet. Most climbing is done free with 
rope from above for security. This last 
practice is traditional here for difficult 
climbs, some of which are extremely 
severe. Piton and chock cracks few, 
and usually shallow. Use of pitons dis
couraged because of congestion and 
risk of damage to the rock. Tension 
climbing rarely practised. 

RESTRICTIONS: Observe Na
tional Park regulations. Climbers need 
not register. Area open to general pub
lic in daylight hours, seven days weekly, 
but closes at dark. 

ACCOMODA T/ONS: Camping 
not permitted without special park per
mission. There is a wide choice of over-

night accomodations, 15-20 minutes 
drive, both in downtown Washington 
and suburban Maryland, and Virginia. 
Picnic areas available in park near rocks. 
Comfort station next to parking lots 
has drinking water. Potomac River, 
however, is highly polluted. 

CL/MA TE AND WEATHER: 
Year round climbingpossible,butspring 
and fall are best. Winter, while not usu
ally severe, can be unpleasantly cold. 
High humidity and heat are limiting 
factors in summer, even in shaded areas. 
Much of rock is tinged with fungus and 
tends to dry slowly after rainfall. 

GUIDEBOOKS: Noformalguide
books have been compiled or market
ed. Visitors can rely on information 
about specific climbs from climbers 
who are almost always present, even on 
weekdays. 

MISCELLANEOUS: Areacrowd
ed on pleasant weekends. Watch for 
poison ivy, wasps, rare but present cop
perheads. 

EQUIPMENT STORES: Among 
better known are: Appalachian Out
fitters, Oak ton, Virginia, phone: 281-
4324. Hudson Bay Outfitters, 30560 
Metor Avenue, Kensington , Maryland, 

phone: 949-2315. Wilderness Center 
Ltd., 7648 Richmond Highway, Alex
andria, Virginia,phone: 765-3615. 

CLUBS: The principal center is 
the Mountaineering Section of the Pot
omac Appalachian Trail Club (PA TC), 
1718 N Street, N. W., Washington, D. C., 
phone: 368-3306, open week days ■ 

during office hours and until 8:00 P.M. : 
This is the best place to address inquir- ■ 

ies. • 
There are several local climbing : 

clubs, mostly high school and college : 
affiliated, with generally speaking, lim- • 
ited understanding of climbing re- : 
sources, though often technically pro- : 
ficient. The Potomac Valley Climbing :. 
School, run by Bob Norris (333-3398) : 
specializes in training rock climbers. , 

The Mountaineering Section of • 
the PA TC also puts out a monthly : 
newsletter, "Up Rope," which covers : 
matters of general interest to the Wash- : 
ington climbing community. Annual • 
rates are $3.00. Address subscription : 
applications to: Circulation Manager, : 
Up Rope, PATC, 1718 N Street, N.W., : 
Washington, D.C., 20036. 

AESTHETIC VALUE: Verylim- : . 
• ited. 

• ■ •••••••••••••••~•••••••••••••••••••••••••••••••••••••••••• n ■■■■■■■■■■■■■■■■■ .•••••••••••••••••••••••••••••••~••••••• 

41 



The Jet hike, 
To Far Away :Places 

Designed for those 
who want to see the 
cities of the world ... as 

well as the country side ... 
trunk of a car or can be held on your lap . . . 
Can be stored in a coin locker while you do the 
cities of your choice ... Complete with a padded 
back and adjustable padded shoulder straps 
... Cordura at points of wear ... and a safety 
stripe so you can be seen by motorists when 
you are out on the road . . . Carries all the 
essentials so you can tour in style and 
comfort. .. 

• Weatherproof Urethane coated Nylon 
Material 

• Two outside pockets with drawstring 
inner closures 

• Nylon Webbing carrying handle 
• Eight inch extendable top 
• Scotchlite reflective band for safety 

Use the Vagabond as the companion 
piece . . . Will hold all your personals 
... and helps take the strain off the 
shoulders when carrying heavy loads 
. . . Can be worn on the side or the 
front if you wish ... 

See your Camp Trails Dealer or write 

&,. ~~~o~,!~AILS __,,..._.,......., 
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DO YOU FAVOR THE 
A.A.C. GAZETTEER? 

Continued 

A gazetteer, as proposed, would 
have many advantages and certainly a num
ber of disadvantages. First of all, it would 
be a popular book, especially in the Mid
western States and near the major Eastern 
cities where climbable rock is scarce. 
Judging from the proliferation of climbing 
shops in these areas, there must be a large 
number of frustrated mountaineers with 
little to climb. In this type of situation, 
small, little known areas are a closely 
guarded secret to be shared only with com
panions. It is questionable whether they 
would find their way into the listing. If 
this is the case, the prime justification for 
the gazetteer-spreading the impact of use 
-would be lost. 

Probably the biggest fear in the 
minds of climbers is that their area will 
become overwhelmed by a flock of out
siders. Whether a gazetteer would have 
such an effect is difficult to say and de
pends on how the A.A.C. intends to distri 
bute the book. Will it be on a members 
only basis? Will you be able to buy it in 
climbing shops? · Or will it be found on 
every bookstore shelf, next to tales of 
mountaineering adventure, there to entice 
the armchair outdoorsman? But even if 
the latter is the case, would it have more 
impact than the many guide books pub
lished in the past few years? 

One argument for the gazetteer, is 
that if the A.A.C. doesn't compile it,some
one else will, with profit as the motive. 
Such a book would not only I ist the areas, 
but would also "hard sell" climbing, actu
ally being directed at the non-climbing 
market. At the opposite end, John Stan
nard wonders : "Why is the club so deter
mined to take away my freedom to won
der if there is a rock or mountain some
where I have missed?" 

The A.A.C. has asked OFF BELAY 
and, we presume, clubs and climbing mag
azines throughout the U.S., to participate 
in the project. But before doing so, we 
would like to hear from you, our fellow 
climbers. What would such a gazetteer 
mean to you? Would you buy one? Would 
you use it? What impact would it have on 
your local climbing area? Are you willing 
to provide information to insure its com
pleteness? Should certain limitations be 
put on its content? On its distribution? 

Whether you are for or against such 
a book, or simply don't care, drop us a 
line. All comments will be forwarded to 
the American Alpine Club, and a selection 
will be published in our "Letters" column . 

- Ray Smutek 
Editor 

BOILING WATER EARNS EAGLE 
SCOUT HONORS 

The requirements for Scouting's 
highest rating are many and drawn out, 
usually taking several years to fulfill. Steve 
Sabel of Seattle was recently presented his 
Eagle award at a Court of Honor last 
March. 

Why is this newsworthy? One of 
the requirements of the Eagle award is the 
performance of a public service project. 
Steve chose to serve the mountaineering 
segment of that public by testing light
weight stoves, twenty three different 
kinds. The program involved over 100 
hours of volunteer time-that's a lot of 
boiling water. His results were the foun
dation of the "Stoves" article in OFF 
BELAY Number 12 last December. 

In addition to boiling water, Steve 
participated in a trail construction project 
at the White River Campground and stud
ied the ecology of Summerland, both in 
Mount Rainier National Park. 

We feel justified in speaking for the 
entire mountaineering fraternity. Thanks, 
Steve, for your dedication to mountain
eering and congratulations on a difficult 
job well done. -Ray Smutek 

OFF BELAY 
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care in preventing 
fore st fires. 

reprinted with permission 

AVALANCHE CLAIMS THREE N.O.L.S. STUDENTS 
An avalanche down the face of the 

moraine in Glacier Gulch, below the Teton 
Glacier, buried three members of a Na
tional Outdoor Leadership School winter 
mountaineering class. Despite rapid loca
tion of the victims and attempted resusci
tation, the consequences were fatal. 

The fifteen member N.O .L.S . group 
was in the fifth day of a two week outing 
when the avalanche occured. The weather 
had been poor and snow accompanied by 
high winds prevailed. According to an 
analysis furnished by Climbing Ranger 
Pete Hart, " .. . it appears that the several 
days of sub-zero weather ending on Janu
ary 12th produced a temperature gradient 
layer in the snowpack. The heavy snow 
and h,gh winds of the storm period ending 
on the 15th [ the day of the avalanche] 
resulted in a wind slab condition on this 
southeast slope which became increasingly 
unstable as the air temperature rose, pro
viding an extreme avalanche hazard on 
this slope. When triggered by the party on 
skis, the slab broke loose and slid on this 
lower layer produced by the temperature 
fluctuations." 

The party was spread out over the 
face of the mora ine when the snow trig
gered . "The avalanche was a hard slab 
with a fracture line varying from 18 to 36 
inches across the 350 yard breadth of the 
slide.,, In all, seven party members were 
in the avalanche path. Party leader Tom 

Warren and students Peter Rendall and 
Donald Webber were only partially buried 
and were soon freed by the rest of the 
party. Wes Krause managed to stay on 
top by shedding pack, poles, and one ski, 
and "swimming" his way down the 500 
foot slide path . But students Bart Brod
sky, Dave Silha, and Mike Moseley were 
overwhelmed and buried completely. 

The remainder of the party respond
ed immediately, but to little avail. Silha 
was found within eight minutes beneath a 
foot and a half of snow. He was not 
breathing and did not respond to artificial 
respiration. Moseley, three feet below the 
surface, was found in twenty minutes and 
Brodsky, only two feet under, five minutes 
later. Neither responded to cardiopulmon
ary resuscitation. 

Two factors seemed to lull the party 
into minimizing the avalanche hazard. 
First "the slope of the moraine is decep
tive to the routefinder, since numerous 
large boulders protrude from the snow 
surface. Although these rocks did keep a 
portion of the center of the slope from 
sliding, the slab generally flowed over and 
around them." Secondly, "there was a 
rippled wind crust" with a hard surface 
which made edging difficult. This firm 
crust undoubtedly gave the illusion of sta
bility, but like beauty, it was only skin 
deep. 
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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 

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 comprehensive 
mountain wilderness experience. 

EE-DA-HOW MOUNTAINEERING THE 
IS AFFILIATED WITH '-iS' 

FOR INFORMATION CONTACT: 
P.O. Box 289, Sun Valley, Idaho 83353 
Telephone: (208) 726-5679 

IJEVIL'S 
BEIJSTEAIJ 

RANCH 



AMERICANS TO ATTEMPT K2 IN SPRING OF 1975 
Eight American climbers, led by Jim 

Whittaker, received permission today from 
the government of Pakistan to climb K2, 
the world's second highest mountain, in 
the spring of 1975. 

Whittaker, who in May of 1963 be
came the first American to reach the sum
mit of Mt. Everest and who was leader of 
the 1965 Mt. Kennedy expedition, said 
that K2 has never been scaled by an Amer
ican team in spite of three previous at
tempts. "It has only been climbed once
by the Italians in 1954--and we are hoping 
to try a new route," he said. 

Because of its proximity to the bor
der with China, the K2 area has been closed 
to climbers for fourteen years. Whittaker's 
group is the first to receive permission to 
climb K2 since 1960. 

K2, at 28,250 feet, is only about 
800 feet lower than Mt. Everest. It is lo
cated near the head of the Baltoro Glacier 
in the Karakoram Range, which forms the 
border between China's Sinkiang province 
and Pakistan's Baltistan. The base of the 
mountain is about 125 miles by foot from 
the village of Skardu on the banks of the 
Indus River. 

"We have a team of eight climbers 
and a photographer," Whittaker said. 
"Once we are in Pakistan we will hire local 
people to help carry supplies from Skardu 
to the base of the mountain. We will prob
ably need 300 to 400 porters-about half 
as many as we had on the 1963 Everest 
expedition. There will be about ten tons 
of food and equipment, and all of it has 
to be carried in on people's backs." 

In addition to Whittaker, the team 
members are: James Wickwire (Deputy 
Leader); Alex Bertulis; Fred B. Dunham; 
Leif-Norman Patterson; Galen Rowell; 
Robert T. Schaeller, M.D.; Lou Whittaker 
(Jim's twin brother); and photographer 
Dianne Roberts (Jim's wife) . 

Whittaker said the group plans to 
leave Seattle by the end of April, 1975 
and hopes to be at the base of the mou n
tain by June 1. "The weather is a critical 
factor," he said. "It is very unpredictable 
in the Karakoram, but July and early Au
gust are considered the best times for high 
altitude climbing. If we reach the base by 
June 1, hopefully we will have about two 
months of good weather to climb the 
mountain. Even under the best conditions 
it wil I take about 40 days to set up enough 
camps along the route so that a summit 
attempt is possible." 

"We are planning to locate our base 
camp high on the Savoia Glacier at about 
17,500 feet," he said. "From there we 
will climb up the West Ridge of the moun
tain." All other K2 teams, including the 

Italian one which reached the summit, 
have climbed on the southeast side of the 
mountain-the Abruzzi Ridge. 

"None of our team members has 
seen the mountain first-hand," Whittaker 
said . "But we have studied photographs 
and the West Ridge looks like a good 
route. If we can get permission, one of us 
may go to Pakistan this summer for a pre
liminary reconnaissance of the area." 

The expedition has the official spon
sorship of the American Alpine Club. This 
means that all donations towards the cost 
of the expedition are tax deductible, and 
that contributions may be sent directly to 
the A.A.C. Office in New York City. "The 
expedition will cost from $150,000 to 
$200,000," Whittaker said. "We have ap
plied for National Geographic Society 
sponsorship and we hope they will help 
pay some of our expenses. But we will 
have to raise most of the money through 
private donations. Some of our require
ments will be met through donations of 
equipment from manufacturers and sup
pliers, but other items such as transporta
tion to Pakistan, and oxygen equipment, 
will almost certainly have to be pur
chased." 

CLIMBING HISTORY OF K2 

The first attempt to climb K2 was 
in 1902, by a large scale international ex
pedition under the leadership of 0. Ecken
stein. Seven years later, a team of moun
taineers and explorers led by the Duke of 
the Abruzzi, managed to reach the 20,000 
foot mark on the Southeast Ridge in spite 
of the many difficulties encountered. Al
though the Abruzzi Expedition failed to 
reach its main objective, the summit of 
K2, it did achieve a great deal. Much of 
the area was explored and mapped, and 
Vittorio Sella brought back an extensive 
set of photographs of the region. Over 
the next 30 years, there were several Euro
pean expeditions to K2 but none of them 
reached the summit of the mountain. 

In 1938, an American expedition of 
five climbers led by Dr. Charles Houston, 
reached a height of 26,000 feet on the 
Abruzzi Ridge. A year later, another A
merican party under Fritz Wiessner climb
ed to 27,500 feet, but a severe storm and 
lack of supplies resulted in the deaths of 
one team member and three sherpas. 

The third American expedition of 
1958, was under the co-leadership of Dr. 
Houston and Bob Bates. The other team 
members were George Bell, Robert Craig, 

VITTORIO SELLA 

One of the earliest photographs of K2, 
taken during the 1909 expedition. 

Arthur Gilkey, Dee Molenaar and Pete 
Schoening. By August 1st, Camp VI 11 had 
been established at 25,500 feet, but severe 
storms then pinned the climbers down for 
ten days. Gilkey, suffering from a grave 
attack of phlebitis, had to be evacuated. 
As he was carried down the mountain 
someone slipped, and five men forming 
three separate rope teams, began sliding 
down a 4000 foot ice wall. Pete Schoen
ing, in a belay that made mountaineering 
history, managed to stop the fall and save 
the I ives of all five. The stretcher carry
ing Gilkey was then anchored, but while 
the team was establishing a campsite an 
avalanche swept down the mountain and 
carried him away. The rest of the team 
escaped with minor frostbite. 

Finally the summit of K2 was 
reached, in 1954 by an Italian expedition 
led by Ardito Desio. Although one life 
was lost, Achille Campognoni and Lino 
Lacedelli reached the 28,250 foot summit 
on July 31 . 

Since then, only one expedition has 
gone to K2, in 1960. It was a joint Ger
man-American effort led by Maj. William 
Hackett, and was turned back at 24,000 
feet by severe storms. 
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a fabric's -~~:,;;~~~ · 
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The Romar Supreme. 
At Sl.75 an ounce, 
its the warmest 
buygoing. 

The Ramar Supreme 
weig hs 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 1 ½ ", quilted into 
a rugged , water-repellent 
outershell of 60% 2-ply 
cotto17 /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 Woolrich dealer soon 
or write us. Sizes S, M, L, X. 
*Du Pont TM 

Woolrich, Inc. 
Woolr ich, Pa. 17779 

When you're picking out trail gear of lightweight nylon, you ask your
self: "How will it hold up?" If you wait 'til you ' re long gone on the trail 
- and find you have fabrics that leak, rip, lose down - you're in trouble. 

How to prevent this? Easy. Two ways. One - choose a quality maker. 
Two - take an interest in the FINISH. 

We're the guys who serve leading manufacturers, to make your gear -
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warm, dry and out on the trail. Where you belong . 
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Leading U.S. Finishers of Fine Synthetics 
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UIIUERSAb 
fflAHES ITI 
■ Uni versal 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 assau lt
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. 

• UDIUERSAb 
Ill • 

OIVISION 8 OF 

MEDALIST 
INDUSTRIES 

Field Equipment Co., Inc. 
Bldg . 811-A, Mira Loma Space Center 
Mira Loma, .Calif. 91752 



AMERICAN ALPINE CLUB MOUNTAIN GUIOE CERTIFICATION PROGRAM 

OFF BELAY Number 9 published 
the American Alpine Club proposal for 
certifying mountaineering and rock climb
ing guides. Since that time, there have 
been numerous changes in both the re
quirements and the certification proce
dures. 

According to information furnished 
by Raffi Bedayn, chairman of the A.A.C. 
committee, candidates for certification 
must meet the following basic require
ments before applying . To be eligible for 
certification, you must 

1. Be at least 21 years of age. 
2. Have climbed for at least five 

years in several areas of different bedrock 
or alpine challenge. 

3. Have been actively instructing in 
the profession under competent supervi
sion . 

4. Have shown sustained interest in 
the ethical and literary aspects of moun
taineering. 

5. Have applied for membership in 
the American Mountain Guide Association 
(A.M.G.A.). 

How the A.M.G.A. fits into the 
scheme is not stated. The Association is 
apparently independent of the American 
Alpine Club, would carry out the mech
anics of certification, and ultimately be
come the control I ing body. 

The new program establishes three 
fundamental categories of instructor/ 
guides, plus a fourth inclusive category. 
The basic classifications are Mountain In
structor, Rock Climbing Instructor, and 
Snow and Ice Instructor. A Mountain 
Guide is someone who qua lifies in all three 
"instructor" categories. Certification will 
be granted upon 

1. Written assurance of other com
petent individuals. 

2. Field testing at various locations 
in the U.S., as deemed necessary by the 
Certification Committee. 

3. Posting of a certificate of insur
ance with the A.A.C. as evidence of cur
rent liability insurance. Such insurance 
must remain in effect at all times subse
quent to certification . . . 

The procedure goes on to state "The 
Committee considers sound judgment of 
the applicant to be the most important 
and elusive quality to be evaluated. By re
quiring extensive experience and/or ap
prenticeship periods, the necessary judg
ment will be confirmed by the sponsors." 
None the less, the heart of the new proce
dures is "field testing," apparently to be 
conducted by the four recognized, major 
guide services-Yosemite, Rainier, Teton, 
and Palisade. However, " ... the testing 
teams ... will be from areas other than 
the testing locations." Applicants will be 

appraised on the basis of" .. . a) judgment, 
b) teaching ability, and c) technique." 

Full certification will not be cheap, 
which should serve to limit applicants to 
serious and active guides. After a $25.00 
"application" fee, field testing will cost 
$ 100.00 for each of the three categories. 
Because the testing sites are widely separ-

ated, transportation costs wil I add to the 
total. 

In addition to application proce
dures and requirements, the new guide 
certification procedures establish grounds 
and procedures for revocation of certifi
cation and calls for an advertising mora
torium until 1975. 

············~···························································•~--~---·· • REQUIREMENTS FOR A.A.C. CERTIFICATION : 

: Mountain Instructor 

1. Leadership proficiency in clean 
: climbing to a level of 5.5. 
: 2. American Red Cross Advanced 

First Aid, current certificate . 
3. Orientation proficiency. 
4. Wilderness survival competence, 

: summer and winter. 
• 5. Mountain rescue competence. 
• 6. Basic technique of snow and ice 
: proficiency. 
: 7. Mountain weather knowledge. 

: Rock Climbing Instructor 

1. Leadership proficiency at sus
: tained (3 normal leads, 300 feet or more), 
: clean climbing to a level of 5.9 (does not 
: entirely exclude all piton use if safety die
: tates) . 
: 2. Thorough knowledge of rock 
: climbing techniques. 
• 3. Instructed under supervision two 
: seasons. 

. 

4. Mountain weather knowledge. 
5. American Red Cross Advanced 

First Aid, current certificate . 
6. High angle rock rescue techni-

: ques. 

Snow and Ice Instructor 
. . . 
• 

1. Demonstrated capability for ex-: 
tended snow and ice travel over alpine ter- : 
rain, and wilderness survival techniques : 
during winter conditions. : 

2. Avalanche safety and rescue tech- : 
niques, thorough knowledge. • 

3. Proficiency at extended leading : 
on a high-angle snow and ice. : 

4. Winter alpine exper ience; two : 
seasons, during which climbing activity is : 
of a high order . • 

5. Instructed under supervision two 
seasons. 

6. Orientation proficiency. 
7. American Red Cross Advanced 

First Aid, current certificate . 

Mountain Guide 

1. When a guide aspirant has quali- • 
fied for all three instructor categories, he 
may then notify the Certification Com
mittee of his desire to receive guide desig
nation. 

2. A two year minimum of program 
participation plus the five year eligibility 
requirement will be sufficient, and further 
field testing may not be necessary. . . . FIELD TESTING-1974 

Mountain Instructor Tetons June 1-5 
Mountain Instructor Palisades (Calif. ) June 8-12 
Rock Climbing Instructor Yosemite May 25-29 

• Snow and Ice Instructor Rainier May 18-22 • 
11: ■ ■ ■ ■ ■ ■ ■ ■ - ■ ■ ■ ■ ■ ■ ■ ■., ■ ■ ■ ■ ■ ■ ■ .. ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■• ■■■■■■■ II ■■■ ,.-1 ■ II ■■■ II ■■■ • 

MOUNT WHITNEY TRAIL USE RESTRICTED 
The U.S. Forest Service has set a 

limit of 75 persons per day for overnight 
camping along the John Muir Wilderness 
portion of the Mount Whitney Trail in the 
Inyo National Forest. This limitation will 
go into effect Memorial Day and will con
tinue through September 30th of this year. 
This 75 daily entry limit for overnight 
campers will be on a "first-come, first
served" reservation basis. 

Traffic on the popular 10.7 mile 
trail to the summit of 14,495 foot Mount 
Whitney, jumped from 12,800 in 1971 to 
15,700 in 1973. "This intensive use is 
outside the objectives for wilderness as 
established by the Wilderness Act of 1964. 
Wilderness is to be managed towards pres
ervation of the natural resources and not 

as a recreation area . Because of this in
crease in use, we have established this 
daily quota to help deal with two critical 
problems in this portion of the John Muir 
Wilderness-sanitation, and the gradual 
loss of the natural wilderness quality of 
the area," states Inyo N.F. Supervisor 
Everett Towle. 

No limits have been set on day hik
ing in and out along the trail. The limit is 
keyed to overnight campers. Towle noted 
that Forest Service Wilderness Rangers 
will be used along the trail to enforce com
pliance to the quota system. Wilderness 
permits, issued free to the public, are re
quired for persons using the Mount Whit
ney trail. -Inyo National Forest 

Bishop, California 
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In 1967 Greg Lowe began designing a pack no t 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 carrv 10-80 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 experimen ted with frameless designs. 
Even when he contoured and shaf)ed them to fit the body thev 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 wav one could ski or climb difficult terrain wear 
ing them. 

The pack he finally made back in 1967 met his design essentials. To 
transfer heavv 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 bodv 
movement and return to shape. They were sewn into the pack for added 
strength vet could be removed and used as emergencv splints. The pack con
sisted of a single large compartment with a l:,rge flap pocket. All items in 

eluding the sleeping bag and pad could fit within the primary compartment 
He found that compartmentalizing the pack further onlv reduced it's versa 
tilitv and made it more difficult to load. Small objects and water bottles 
were convientlv carried in the top pocket. The pack had a side pull arrange 
menc 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 integ,-ated with a chest strap that freed the shoulders and arms of the 
holddown effect caused by other suspension. The chest strap also 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• 
ab/ed one to use the pack as a backrest while ;umaring with loads. All addi• 
tional attachments were made or 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. coated 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 $65.00 
at climbing shops or send that amount to the address below and we'll send 

you one postpaid. 

For a free catalog of other innovative 
equipment write: 

Box 151 
Louisville, Colorado 80027 

170 PAGES OF THE 
LARGEST SELECTION 
OF BACKPACKING, 

CAMPING and 
MOUNTAINEERING 

EQUIPMENT 

SendS5Cfor 
Don Gleason's Catalog 

Known for the 
Company we keep 

TENTS BY: SLEEPING BAGS BY: PACKS BY: 
Don Gleason Gerry Don Gleason Alpine Designs Kelty Universal 
Eureka Sierra Designs Gerry North Face Camp Trails Gerry 
Camp Trails Alpine Designs Sierra Designs Hirsh Weis Jansport Alpine Designs 

North Face 

STOVES BY: 
Dptimus 
Gerry 

FOOD BY: 

Richmoor 
Primus 

White Stag North Face 

CLOTHING BY: 
Duq_ Fold Woolrich 
Allen A Sierra Designs 

Alpine Designs 

BOOTS BY: BIKE GEAR BY: 
Mountain House Wilsons Vasque 

Dunham 
Raichle 
Lowa 

Gerry Bell Wether 
Tea Kettle Chuck Wagon Trail Tech 

Thousands of Small Hard-to-Find Items 

2 2 PEARL STREET 
NORTHAMPTON, 

MASSACHUSETTS 01060 

introcJucinQ 
ttle T. R.C. #37 

Made especially for technical rock climbing mastery 
- tested and proven at Mt. Cervino by one of Italy's 

D 
C 
m ·-!J 

most outstanding technical rock 
climbers and mountaineers. 

Designed to secure you on the smallest holds -
better friction on slabs. Th,s boot cannot be used for 
hiking. Send !or free brochure with many o ther s1ylP.s 

of hiking and moun1aineering boots. 

DEMAND THE GENUINE FABIANO LABEL 
you cannot buy a b8ttt1r boot 

for tht1 samt1 mont1y! 

THE T.R.C. " 37 Makes the most of your tech 
rnque and mastery of technical rock climbing . One 
piece chrome tanned uppers w11h non -stretch leather 
hn1ng . 

m ~ .. ,, 
I I &- send fo, free h,k,ng and mounta;nee,;ng boot b,ochu,e 

..;abionoSJ.oe-Co.,Ine. ~~~~H ",6s,~~~ SUMMER ST 
MASS 02127 
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MOUNTAIN SEARCH AND RESCUE TECHNIQUES 
"''iliffi' 

·llltJ-.! ·.;. "\, 

By W.G. May. Published by Rocky 
Mountain Rescue Group, Inc., P.O. Box 
Y, Boulder, CO 80302. Format: 5½ x 
8½ inches, 301 pages. $4.00 paperback. 

This book is a major contribution 
to mountain rescue in the Western hemi
sphere. It shows rescue techniques and 
organization developed in United States 
and Canada. Unlike Europe, most moun
tain rescues are effected by highly skilled 
volunteers rather than professional guides, 
and the equipment used is lightweight, 
sophisticated American climbing equip
ment, supplemented by highly efficient, 
lightweight radios. Often, a helicopter is 
used, and quite frequently a winch and 
cable system literally sky hooks the victim 
to safety. American mountain rescue is 
_accordingly substantially different from 
European rescue, and this book consti
tutes a handbook of American techniques. 

Mr. May worked hard to avoid the 
problem of reflecting only the techniques 
of his own region. There are areas that 
are not touched, such as water manage
ment in the desert, and other extensive 
fields that he has touched only lightly, 
such as avalanche, search techniques, 
search dogs, etc. In many of these areas, 
complete manuals can and have been writ
ten. The book simply brushes lightly by 
first aid, and in an era of super first aiders, 
such as the EMT (emergency medical tech
nician), the reader would do best going on 
to other and more extensive courses. 

The book is excellent on such fun
damentals as lowering and lifting tech
niques. Even after twenty years, I still 
find myself thinking through a pulley sys
tem in order to create it in the field; and 
only extensive practice can give a rescuer 
a basic feel for carabiner brakes, methods 
of tying into a litter and the tremendous 
demand of safety when operating under 
such difficult conditions. It is a cardinal 
rule that no lowering is ever done without 
a supplemental well-anchored belay. A 
rescuer will take chances in working a res
cue problem that he would not otherwise 
take in normal climbing, such as standing 
unroped at the edge of a cliff. After 
twenty-five years, a lightweight, truly safe 
power capstan for lifting stretchers has yet 
to be developed and completely tested. 
Rocky Mountain has expended a tremen
dous amount of effort in this field , as has 
Tacoma Mountain Rescue. However, some 
excellent prototypes have been developed. 

I would have liked to have seen a 
more extensive discussion on litters. The 

Stokes litter is generally in use throughout 
the United States. In Washington State 
we use Traga's, locally made from stainless 
steel and patterned after the original 
Austrian product generally used through
out Europe. The Stokes is slightly lighter 
but not nearly so versatile. A single man 
can easily handle a Traga in a vertical low
er, our usual method of evacuation. Cas
cade Toboggan of Kent, Washington, de
veloped a lightweight fiberglas and alumi
num Stokes that shows great promise. 

The chapter on long face evacua
tions is most thought provoking, and un
less you are capable of highly advanced 
technical climbing on long faces, your 
presence on such an operation on the face 
is an invitation to disaster. 

My personal thanks to Bill Mayr and. 
Rocky Mountain Rescue Group for this 
great contribution to the rescue effort. 

-Paul M. Wif/iams, President 
Mountain Rescue Association 

Edmunds, Washington 

AMATEUR'S GUIDE TO CAVES 
AND CAVING 

By David R. McClurg; drawings by La Rhee 
Parker. Published 1973 by Stackpole 
Books, Harrisburg Pennsylvania. Format: 
6 x 8 inches, 191 pages, 10 photographs 
and numerous sketches. $5. 95 hardcover. 

Caving and rockclimbi ng have many 
elements in common and have drawn tech
niques from each other many times in the 
past. In certain parts of the United States, 
notably the East, the two activities are 
considered complementary. If you have 
any ambitions or interest in the down un
der sport, the AMATEUR'S GUIDE TO 
CAVES AND CAVING is the way to be
gin. Written by an experienced caver and 
endorsed by the National Speleological 
Society, it is a thorough and easy to fol
low "primer," with chapters on conserva
tion, safety, sciences, equipment, and 
techniques for both horizontal and verti
cal caving. 

Cavers are among the most conser
vation conscious wilderness enthusiasts, so 
no specific cave locations are given . In
stead, those interested in pursuing this 
unique form of exploratory adventure are 
urged to contact the local chapter of the 
N.S.S. Their motto is worth serious con
sideration: "Take nothing but pictures. 
Leave nothing but footprints. Kif/ nothing 
but time.,, 

---------
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MEN AND THE MATTERHORN 

By Gaston Rebuffat, translated by Eleanor 
Brockett. Published 1973 by Oxford Uni
versi"ty Press, 200 Madison Avenue, New 
York 10016. Format: 8¾ x 10¼ inches, 
222 pages, 96 photographs (over twenty 
in color). $17.50 hardcover. 

The Matterhorn has long been con
sidered the epitome of the word moun
tain . Gaston Rebuffat, alpinist extraordi
nary, has authored a remarkable history 
of this remarkable peak. Beginning with 
de Saussure's first published sighting
" ... the Matterhorn, . .. a triangular 
obelisk of living rock"-it traces the early 
exploration, Whymper's determined ef
forts and disastrous success, the "golden 
era of mountaineering, and culminates in 
the difficult climbs of the faces, both win
ter and summer. Rebuffat draws heavily 
on the writings of those who participated 
in these historic eras, giving a feeling for 
the personalities, hopes, fears, and desires 
which drove these men again and again to 
the mountain of mountains . 

The many photographs depict the 
Matterhorn from every conceivable point 
of view, while the earliest era is covered 
by Whymper's woodcuts. 

£ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ I I ■■ Ill ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■• ■ ■ ■ ■ 

OFF BELAY PHOTO CALL 

May we see your etchings? We 
need photographs to accompany ar
ticles we're trying to assemble. Your 
climbing action, unusual view, histori
cal interest, and flavor of the area 
shots are needed, especially for these 
areas: 

California-Pinnacles N.M. 
Idaho-Sawtooth Range 
California-Palisades ., 

: Photo's may be black & whites 
: or original color transparencies (no 
= duplicates). All items will be returned. 
w Write Ray Smutek, Editor- : 
• . . 
• • 
: OFF BELAY : 
: 12416-169th Avenue S.E. : 
: Renton, Washington 98055 : 

····································•' 
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WHY DOES REINHOLD MESSNER USE: 

1st PRIZE }i' 
21st 
Mountaineering 
Festival 
Trient, Italy 1973 
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FACTS ON 
EDELWEISS 
EVERDRY ROPE: 
1. Edelweiss is making the first climbing ropes 

that are 100% water repellent. 
2. They do not gain weight under wet conditions. 

(ordinary ropes gain up to 50%) 
3. The stretch, with weight on the rope (initia l 

elongation), remains constant even when the rope 
is wet. In other ropes, this initial elongation 
doubles when they are wet. 

4. The abrasion resistance is about 40% better 
than ord inary climbi ng ropes. 

distributed by 

CLIMB HIGH.INC. 
FERRISBURG, VERMONT 05456 

PAUL PETZOLD WILDERNESS EQUIPMENT 
Manufacturing for the serious mountaineer. 

Send for catalog. 

Box 78N Lander, Wyoming 82520 

THE AIRLINE OF PAKISTAN 
INVITES YOU TO WALK. 

50 

This summer, come and hike with us through our 
mountains and villages. 

Swat. Gilgit. Hunza. Mazeno Pass. Nanga Parbat. 
They are like no other places on earth. 

Our mountain treks begin June 21 and July 27. 
And are for 3 weeks and 4 weeks. 

The only problem is, once you see our Shangri-la 
you may never want to leave. 

PIA Tour Manager 
545 Fifth Ave., New York , N.Y. 10017 

Send me information about your Karakoram Mountain Trek Tour 
Packages. 

delicious 

ORI LITE FOODS 
Leadership in freeze-dried and 
dehydrated foods for outdoors
men . 

• HIGH QUALITY FOOD 
• OVER 100 PRODUCTS 
• DISPOSABLE AND WATER

PROOF PACKAGING 

• GENEROUS PORTIONS 
• EASY TO PREPARE 

Ori Lite's reputation for excellence 

is the result of twenty-one years of 

experience of preparing quality food 
combinations. Found at better camp

ing stores. Write for free order 
form and loca l dealer referral. 

SEND TO 

ORI LITE FOODS 
11333 ATLANTIC 

LYNWOOD, CALIFORNIA 90262 
Dealer inquiries welcome 



Reviews-Continued 

ANASASI-ANCIENT PEOPLE OF 
THE ROCK 
Photographs by David Muench, text by 
Donald G. Pike. Published by American 
West Publishing Company, Palo Alto, Cal
ifornia. Format: 9 x 11½ inches, 191 
pages, 120color photographs, 8 black and 
white. $16.95 hardcover. 

One cannot wander through the 
deserts of Utah, Arizona, and New Mexico 
for long without encountering the myster
ious signs of these long gone people. Ana
sasi, the ancient ones, the current Navajo 
residents call them, though the Pueblos, 
their probable present day ancestors often 
reject this name. Throughout this vast 
desert highland, crumbling ruins of ancient 
and elaborate cities slowly return to the 
earth from which they were made. 

The phenomenal photographs of Da
vid Muench take you on a tour of these 
cities, some well known and often visited, 
others known only to avid desert wander
ers. Mesa Verde, Betatakin and Keet Seel 
(Navajo National Monument), Canyon de 
Chelly, Wapatki, Chaco Canyon, Hoven
weep-all covered in exquisite detail by 
the large format camera. The fluid text of 
Donald Pike is an added bonus. Pike 
traces the history of these vanished people, 
pointing out various stages in their c ivili
zation. Two closely related cultures, the 
Mogollon and the Hohokam are placed in 
perspective and help define the origins of 
change. The present day Pueblo culture 
is also examined for added insight. 

In all ANASASI is a remarkable 
combination. If you love these desert 
highlands, you'll not want to miss it. 

SLICKROCK-ENDANGERED 
CANYONLANDS OF THE 
SOUTHWEST 
Photographs by Phillip Hyde, text by Ed
ward Abbey. Published by Sierra Club 
and Charles Scribner's Sons, New York. 
Format: 8¼ x 10¾ inches, 143 pages, 70 
color photographs. $4.95 paperbound. 

"The juniper fire smelled good. The 
bacon and beans were better. A few clear 
stars switched on in that narrow slot of 
sky between the canyon walls overhead. 
We built up the fire and sang. My wife 
was beautiful. My friend's girl friend was 
beautiful. My old pickup truck was beau
tiful." 

Desert canyon country has a unique 
appeal, one captured in the word images 
of Edward Abbey as he soliloquizes in 
SLICKROCK. Canyonlands,Capitol Reef, 
Waterpocket Fold , Escalante Canyon
southeastern Utah's finest. This is a strange 
land-deep canyons, mazes of pinnacles, 

sandstone, sagebrush, and sun, much of it 
in danger. Only a smal I part 'it protected 
in any way. Thus interspersedthroughout 
Abbey's text are warnings, appeals, dam
nations. His concern is real. The jewel 
of the southwest, Glen Canyon, is already 
gone, lost to the backwaters of Lake Powel 
impounded behind Glen Canyon Dam. 
Other areas are threatened . .. 

Most readers, however, will be co
erced into reading Abbey's appeal by the 
spectacular photographs of Phillip Hyde. 
The beauty, texture, and flavor of this re
markable country spring from the pages 
of SLICKROCK. And the reproduction 
in this budget priced paperback equals the 
original coffee table volume. 

WILDERNESS U.S.A. 

Prepared and published by the National 
Geographic Society, Washington, D.C. 
Format: 9 x 12½ inches, 344 pages, 360 
photographs and sketches. $9.95 hard
cover. 

The outstanding color photography 
for which the National Geographic Society 
is known fill the pages of this substantial 
and artfully compiled volume. Dave. 
Hiser's haunting panorama of the Maroon 
Bells · and aspen framed sky, Entheos' 
winged explosion of Oregon waterfowl, 
Farrell Crehan's moonlit Saguaro cactus 
and Death Valley panorama and Maurice 
Hornocker's drinking cougar are but a few 
of the visual experiences in this bargain 
priced book. 

An ample text accompanies the am
ple illustrations. Edward Abbey solilo
quizes the desert, Harvey Manning the 
North Cascades, Frank Craighead Jr. the 
Rockies, Michael Fromme the East and 
John Milton the Alaskan Wilderness, but 
most poignant is Robert Petty's contribu
tion "Where Have All the Prairies Gone?" 
One sentence stands out: "Westward, 
spring after spring, under the arching flight 
of killdeer and meadowlarks, the sunlight 
spun in the colter discs, flashed from a 
million plowshares. And the wilderness 
went under. Not a section, not a square 
mile of tall grass was left anywhere east of 
the Missippi." Is this the eventual fate of 
all wilderness? 

Accompanying each geographic divi
sion are narratives of wilderness outings. 
Though entertaining, they represent a 
short sighted view on the part of the 
WILDERNESS U.S.A. editors. Washing
ton's Image Lake, California's Minarets, 
Wyoming's Wind Rivers, and the other 
areas described are already seeing the max
imum usage they can sustain. A public 
starved for wilderness and not knowing 
the alternates is sure to increase that traf
fic and in the process destroy those wilder
ness values it is seeking. 

WORLD FAMOUS 

SUUNTO 
POCKET COMPASSES 

Precision made in Finland from care
fully chosen materials and to exact
ing quality controls. The greatest 
pocketful of safety ever offered to 
the American sportsman. Every com
pass is completely waterproof and 

fully guaranteed. 

MODEL KB-14 
PRECISION TRANSIT AND 
OPTICAL READING COMPASS 
A most versatile and precise instru
ment with a degree of reading accur
acy on a professional level--to 1/6°. 
The non-corrosive, lightweight alloy 
housing holds a floating dial with 
magnet in a hermetically sealed, 
I iquid-filled capsule. The sighting lens 
features a slit aperture and crosshair. 
Transparent window for optional use 
as a hand compass. Furnished com
plete with loop and neck lanyard. 
Skylon or leather case is available. 
Standard compass of the Finnish 
Army, 

MODEL 

KB-20 STANDARD 
OPTICAL POINTING COMPASS 
Accurate and quick when exact com
pass measuring is needed . Take visual 
object bearing and view direct read
ing in seconds through sighting lens. 
Features standard bl ac k azimuth sca le 
division of 360° plus red reciproca l 
sca le for cross bearings. 

[E'@)Ei~ 
PRECISE IMPORTS CORP. 
3 CHESTNUT STREET• SUFFERN, N . Y. 10901 
A Subsidiary of Esquire, Inc. 
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ANNOUNCING THE NEW ... 

G]ID RIGID CRAMPON 

T he ult imate for technical climbing. Many unique 
features in clud ing excep ti onal front pointing and 
edging ca pabil i t y. Full y adjustable. Traditional 
SMC quali ty . Ava ilabl e now at y our local climbing 
shop. 

U.S. PAT NO. 3,786,579 
Made in the United States 

f 

SEATTLE MANUFACTURING CORPORATION 1425 130TH AVENUE NE BELLEVUE, WASHINGTON 98005 
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For climbers, hikers 
and lovers of 
mountains ... 
CASCADE ALPINE GUIDE, Climbing and High 
Routes: Columbia River to Stevens Pass, by Fred 
Beckey. First completely detailed climbing guide to 
Washington 's south Cascades; plus valuable data on 
geology, geography, approach and cross-country 
routes . 354 pp, with 100 pp of maps, sketches, photos 
with route over-prints. $9.95 (26¢ shipping) 
CLIMBER 'S GUIDE TO THE OLYMPIC MOUNTAINS, 
by Olympic Mountain Rescue. Complete route and 
approach information on Washington's Olympic peaks, 
plus high alpine traverses, ski , snowshoe tours. 240 
pp, 9 maps, 17 peak sketches w/ routes. $5.95 
(18¢ shipping) 
At book, outdoor stores, or by mail (Wash. residents add 5. 3% tax) 

THE MOUNTAINEERS, 719 Pike St, Seattle, WA 98101 

Helpl 
OFF BELAY needs a couple of mountain oriented souls with age
nuine interest in magazine production, a w illingness to l earn , 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 inva luable. 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 w ill 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 a ll 
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 responsibility on his/her own. 

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

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 



Reviews 

Continued 

NOLS COOKERY 

Edited by Nancy Pa/lister with illustra
tions by Beverly Holsapple. Published by 
TeachersCol/egePress, Kansas State Teach
ers College, Emporia, Kansas 66801. For
mat: 8 x 5 inches, 64 pages, $1.95 

PACKRAT PAPERS 

Two volumes published by Signpost Pub
lications, 16812 36th Avenue West, Lynn
wood, Washington 98036. Format: 
7 x 4 inches, 51 and 64 pages, saddle 
stitched. $ 1.50 each. 

DRY IT, YOU'LL LIKE IT 

Written and published by Gene Mac
Maniman, Box 546, Fall City, Washington 
98024. Format: 8½ x 7 inches, 60 pages 
saddle stitched. $4.50. 

NOLS stands for National Outdoor 
Leadership School, a mountaineering ori
ented/youth program conceived by Paul 
Petzholdt. The book was originally intend
ed to be a training supplement for NOLS 
instructors, but once assembled obviously 
was of interest beyond that select circle. 

NOLS COOKERY is a valuable asset 
to anyone planning the commissary for an 
expedition or extended wilderness outing, 
especially if a large group is involved. The 
book starts at the beginning-with a dis
cussion of nutrition, especially as it relates 
to strenuous mountain activity. Minimum 
rations are proposed for winter and sum
mer conditions. Cooking hints, food 
packaging, sanitation, and non destructive 
fire building are discussed. The list of 
recipes and the nutritional charts in the 
Appendix have lasting reference value. 

For more recipes and food tips, we 
refer you to the PACK RAT PAPERS. 
Volume 1 is a random collection of back
packing and camping tips, but volume 2 
concentrates on your stomache. 

If you're fond of "natural foods" 
but find the price prohibitive, perhaps you 
should try drying your own. DRY IT 
gives instructions for building a home de
hydrator which requires a bit of an invest
ment, but it also gives suggestions on how 
to start more modestly. What comes out 
is not the kind of dried food which needs 
reconstituting. Only the excess moisture 
is removed, enhancing the "keeping" prop
erties without destroying nutrition or 
flavors. You eat this food as is, things 
like fruit leathers, cucumber chips, corn
apple crisps, and date-nut chewies. All in 
a delightful, hand lettered, homey book. 

"But many great climbers were below 
average height and they didn't ... " 

HIKING THE YELLOWSTONE BACKCOUNTRY 

By Orvile E. Bach, Jr. "Totebook," 228 
pages, 7 photographs. $4.95. 

HIKING THE TETON BACKCOUNTRY 

By Paul Lawrence. "Totebook," 159 
pages, 3 photographs. $4.95. 

HIKER'S GUIDE TO THE SMOKIES 

By Dick Murless and Constance Stallings. 
"Totebook," 375 pages, 19 x 29 inch 
topographic map. $7.95. 

All three titles published by Sierra Club 
Books,597-5th Avenue,New York, N. Y. 
10017. Totebook format 6 x 4½ inches, 
flexible leatherette binding. 

The Sierra Club's "Totebook" for
mat is now familiar to most hikers and 
climbers-convenient, hip pocket size. 

Three new releases cover areas not pre
viously "Totebooked." 

The Teton and Yellowstone trail 
guides were originally intended to be one, 
then split at the last minute. These two 
are simple presentations which do not at
tempt to soliloquize any particular area. 
This is a good approach since the back
country in both parks is beginning to suf
fer from human impact. If you know 
where you want to go, the books will help 
you get there, but your itinerary must 
come from another source. 

The guide to the Smokies also fol
lows this philosophy in a park billed as 
"the most visited of all U .S. national 
parks." A major highway splits Great 
Smoky, which lies along the Kentucky
North Carolina boundary. The popular 
Appalachian Trail passes through it. Over 
500 trails are described in what the Sierra 
Club bills as an effort to spread the load. 
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Great all-season 
tent. 

Eureka Superlite. 
Backpackers ' favorite, now better 

than ever. Stronger, K-Kote rip-stop 
nylon fabric with catenary cut 

and lockstitch const ru ction. "A" 
style frame. Large r, wrap-around floor, 

new tailored fly. Snow tunne l , zippe red 
cook hole. Mark II floor size 5 x 8', 

Mark IV 7 x 9'. A great all-season tent. 
At your Eureka dealer's .. 

or write for details . 

Eureka Tent, Inc. 
Subsidiary of Johnson Diversified, Inc. 

P.O. Box 966 Binghamton, N. Y. 13902 
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LETTERS 
Editor, OFF BELAY 

We are the climbers who first ex
plored the area in the Olympic Mountains 
that is becoming known as "The Valhalla" 
group of peaks, a name we oppose. 

As recorded in the current Climber's 
Guide To The Olympic Mountains, we 
made first ascents in the group in 1966, 
having initially explored the region in 
1964. At that time we chose for the group 
the name Ho Ho Peaks, a name we later 
placed under our cairns on the summits. 
The name also appears in a September 17, 
1964 article in The Eastside Journal, Kirk
land, Washington. Admittedly, a news
paper is not the place to record names, but 
we have been innocents about this business 
until dismayed lately by the currency Val
halla is gaining. Our fault for not being 
more organized . 

OUR ADVERTISERS MAKE 

OFF BELAY 
POSSIBLE BY THEIR CONTINUED 
SUPPORT. DROP THEM A LINE. 

WANT TO COMPLETE YOUR SET OF 
OFF BELAY? 

No.7 February 73 Eskimo Snowhouses, Psychology of Climbing, Sedimentary Rocks, 
Brake Bar Rappels, The Mountain Pika. 

No.8 April 73 

No.9 June 73 

No.10 August 73 

No. 11 October 73 

No. 12 December 73 

No. 13 February 74 

No. 14 April 74 

Seneca Rocks West Virginia, The Mount Lassen Eruption, Insect 
Stings, Unicorn Beetle, Survival Protection 

Mountain Guides, Female Anatomy & the Wind Chill Factor, More 
on Jumars, Cervical Injuries, You've Come a Long Way Baby 

Monte Cristo District-History, Geology & Climbing, U.1.A.A. Be
laying Report, More on Brake Bar Rappels 

Special Mount Jefferson Issue, Gibbs Ascenders-Their Use and 
Strength, Preparing for an Accident Situation 

Special Stove Testing Issue, Bloodhounds, Tacoma - Fact or Fiction, 
Old Carabiners Never Die 

Expedition Experience, Climbing 1974, Cold , Mountaineering Humor, 
Eagles and Salmon, Modified Ski Binding 

Hammocks & Hanging Bivouacs, Responding to an Accident Situation 
Lichens- An Alpine Life Form, Boats for Mountaineering 

Back issues not listed above are no longer available. Please send $1.00 plus 24c per 
issue for postage and handling. Or we'll postdate vour new or existing subscription 
to include the back issues vou want. Allow one month for postal service. Issue No. 

12 on Stoves is limited to suhscrihers onlv. 

OFF BELAY 
12416 - 169th AVENUE S.E., RENTON, WA 98055 
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The name Valhalla results from a 
climbing expedition into the area in 1970 
by Glen Kelsey and Harold Pinsch of Brem
erton (and others) who, because we had 
made no official record, understandably 
chose their own names. They decided to 
car ry on the general mythological theme 
of names in the Olympics, but turned not 
to Greek Mythology for their sources, but 
to Norse legend . Thus Valhalla which is 
the hall of slain warriors, was bestowed on 
the group, and the names of part icular 
Norse Gods on the individual peaks-Thor, 
Loki, Woden, etc . 

We think these names are pretentious 
and not really thematic. Ho Ho, we feel, 
has an appealing whimsy that Valhalla 
doesn't have . Climbers, as it is, we feel, 
tend to take themselves too seriously. Fur
thermore, the theme of mythological 
names is borne out by only a few peaks in 
the Olympus Massif-Olympus itself, A
thena, which is not on the 1956 Olympus 
Quadrangle; nor is Hermes or any names 
resulting from the 1955 Hubley La-Cha
pelle expedition w hich, as George Sains
bury mentions in his "Olympic Names" 
article in OFF BELAY,August, 1972, pur
sued the mythological theme in their own 
naming of peaks. Most summits in the 
Olympics as d whole are named officially 
after individuals- posthumously, of course. 
Ho Ho Peaks, we submit, has existing geo
graphical thematic value because of nearby 
HeeHeeandHeeHawcreeks (on the 1947 
Christie Quadrangle), and because of the 
South Fork of the Hoh, as well as Hoh 
Peak, not to mention-Norsemen notwith
standing-the Hoh Indians. 

We regret we are so late with th is 
appea l. 

Official acceptance of any name, of 
course, is a long and involved matter . We 
hope, however, that Ho Ho Peaks will re
ceive due consideration from whatever 
Gods may rule in this regard . 

Iv an Lindgren 
Olympia, Washington 

Ernest Labastida 
San Diego, California 

Jim Wall 
Olympia, Washington 

William Howarth 
Fair Oaks, California 



Editor, OFF BELAY 

I was reading your "Eagles and Sal
mon" article in the February issue and 
thought I would comment on a few things. 

The article said that the gathering of 
the eagles was "a phenomenon not dupli
cated anywhere else." This statement is 
totally untrue. In British Columbia there 
are numerous streams where eagles gather. 
To name two, Middle River and Tachie 
River in northern British Columbia, last 
year had a combined total of approxi
mately 500-600 bald eagles. The Tachie 
having as many as 420 in a day. 

It should also be noted that not all 
Kokanee are landlocked. A more correct 
term for Kokanee would be freshwater sal
mon. Kokanee have also been seen spawn
ing with sockeye in some streams. 

Water temperature for spawning 
ranges from 42-55°F although ideal tem
perature for spawning is 48-50°F. Sockeye 
and Kokanee have been known to spawn 
in streams that average 64-72° F. 

The white fungus growth on the 
body and gills of the fish is usually more 
common on fish that are spawning in these 
warmer waters. 

Editor, OFF BELAY 

Michael MacGowan 
New Westminster 
British Columbia 

Re: "To Get to the Other Side," 
April 1974 issue. Great-fine: as a brief 
review of inflatables BUT p. 45 " . .. light 
(when compared with a hundred pound 
fiberglas kayak)." Name me just one hun
dred pound kayak. Most weights are be
tween 30 and 35 I bs. Sure, heavier than 
the Pyrawa. But no 100 lbs . 

Enough said? 

Walter Wakefield 
Whole Earth Provision Co. 

Austin, Texas 

Continued 

"Headmaster" by American Safety, manufactur
ers of recreation safety helmets. Lightweight 
fiberglass helmet designed for mountain climb
ers, spelunkers, and free flight enthusiasts. 
Available in orange and wh ite, sized sm, med, 
lg, and ex-lg, with or without aeration vents. 
Featuring dual vector harness system. Write 
for brochure. Dealer inquiries invited. 
r;rrnm:r:;rm, · AMERICAN SAFETY EQUIPMENT 
!!!:!~~~ CORPORATION -11cn, RECREATION PRODUCTS GROUP 
7652 Burnet Avenue, Van Nuys, Calif. 9f405 
Telephone (213) 989-2940 

AIR LIFT dept. OB 
P.O. Box 4284 
Berkeley, CA 94 704 
Tel. (415) 845-1195 

Look for the 
"VI BRAM" 

name in the 
octagonal label 

on the sole. 

America is doing its "thing" 
on genuine VIBRAM·® 
soles. You'll find them 
everywhere on popular 
'stampers, walking and 
hiking 'shoes, climb
ing boots and. other fine 
footwear fashions. Only 
genuine VIBRAM soles 
have it all - unique lug 
styling, long-wear and un
beatable comfort. Isn't it 
about time you got "good 
vibes"? Insist on genuine 
VIBRAM soles on your next 
pair of shoes or boots. 

@ ~~~~~~MPANV 
28 School Street, North Brookfield, Mass. 01535 

Exclusive U.S. licensee for VI BRAM soles and heels. 

PATENT PEND. 

"STATE OF THE ART" 
Ultra light and compact yet no puncture 

worries. Easy 9 breath inflation (75 sec.) 

Spare tube, patch kit, and carrying sack 

included. Write for brochure. Available 
at dealers coast to coast. 

55 



t 

56 

I 
I 

l 

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 

Editor, OFF BELAY 

LETTERS 
Continued 

I thought you might be interested in 
a unique approach to "clean climbing." 

As you can see, the climber is using 
a vacuum cleaner sans cord. The vacuum 
cleaner has rechargeable Ni-Cad batteries 
which allow a bit more flexibility! 

Editor, OFF BELAY 

Ray Mosser 
Portland, Oregon 

I want to thank you for publishing 
Mr. Magruder's article on improving the 
Silveretta binding. I used the plates on 
two pair of skis and found a tremendous 
improvement. I also tried soldering the 
cable guides on, which seemed to work 
well. 

Tony Peeters 
Chicago Mountaineering Club 

Editor, OFF BELAY 

I enjoyed very much the article in 
your February issue by W. Magruder on 
modifying Silvretta bindings. I use Silv
retta bindings with both an old pair of lace 
ski boots and a pair of mountaineering 
boots (Eiger Darbellays) and have a prob
lem with them that perhaps you or some
one has found a solution for. 

I find that the front of the boots 
(about ¾ of an inch up the sole) is be
coming destroyed at about position 11 
o'clock and 1 o'clock, i.e. where the boot 
touches the metal toe-piece of the binding. 
Nothing I have tried, such as keeping the 
binding super-loose or taping the sole of 
the boot in front, seems to help. Have 
you or your readers any suggestions? 

Editor, OFF BELAY 

Derek C. Oppen 
Toronto, Canada 

I would like to know whether any of 
your readers have suggestions toward allay
ing the cable breakage that p lagues the 
Silveretta binding. 

John Wegman 
Port Angeles, Washington 

CLASSIFIED 

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

EE-DA-HOW MOUNTAINEERING offers 
challenging climbing expeditions, qualified 
instruction, summit climbs, backpacking · 
wilderness experience seminars in the Saw-
tooth's of Idaho. Write P.O . Box 207, Ucon, 
Idaho 83454. 

EXPERIENCE The Alpine World: Moun-
taineering Seminars in the Colorado Rockies. 
Colorado Mountain School, Dept. C4, 321 
Lincoln, Loveland, Colorado 80537. 

FREE CATALOGUE Foulweather gear , 
hats, windshirts. Save: order direct from 
factory. Quality enough for unusual guaran-
tee; testing invited . ATLANTIS, 366 West 
Somerville Avenue, Somerville, Ma. 02143. 
617 -628-2121 . 

RIPSTOP NYLON $1.50 yd. Coated Rip-
stop $1.85 yd. Cordura $3 .50 yd. Materi-
als + plans for tents, packs, clothing, rain-
gear, etc. FOREST FOLK, Box 3099, Eu-
gene, Oregon 97403. 

FIBERFILL II PRODUCTS: Warm when 
wet, rugged, I ightweight. Vests, snap-jacket, 
expedition parka. Sleeping bag with built-in 
foam pad. AL T l -WEAR, 129 W. Water St., 
Santa Fe, NM 87501 . 

MOUNTAIN BOOTS, kletterschuhe, resoled 
and repaired. Price list available. Dave Page, 
Cobbler . 346 NE 56th St., Seattle, Wash. 
98105. (206) 523-8020. 
PHILA. AREA Residents. Technical climb-
ing equipment: Forrest, SMC, Bonaiti, etc. , 
E. F .PilsitzJr.t/aBASE CAMP, 121 N. Mole 
St., Phila, Pa. 19102. (215) 567- 1876. 

WANTED: Feb.andJune 1972 issues of Off 
Belay . Write Ken Zeitz, Santa, Id. 83866 . 
MOUNTAINEERING, backpacking experi-
ences in Idaho's beautiful unexplored moun-
tains. 'Certifi ed-1 icensed, instructor-guides. 
Free brochure. Sawtooth Mountaineering, 
5200 Fairview, Boise, Idaho 83704. 

BACKPACKE A/CANOE CAMPER'S "Wet 
Trail Sleeper. " Nylon with bui l t -in Ensolite 
ground mat. Waterproof bottom. Floats 
40 lb pack if tipover. +20° Po larguard insu-
lation . 3½ lbs. 77" long folds into 18" x 
8". Special $39.95. Reg $65.00. Free cata-
logue. Dept OB 74, CHILL CHASE RS , Box 
388, Bridgeport, Conn. 06601. 

MOUNTAINCRAFT. A comprehensive 
climbing school located in the Beartooth 
Mountains. We offer alpine seminars. Daily 
classes, beg inning to advanced c l imbing class- . 
es offered in rock, snow, and ice. June 1 
through Sept. 5. For information write 
Mountaincraft, Box 429, Red Lodge, Mon-
tana 59068 . 

SEEKING ACCOUNTS of subjective exper-
iences during dangerous falls. In return will 
send a copy of the report which stimulated 
this scientific inquiry. Russell Noyes, M.D., 
Department of Psychiatry, University of 
Iowa, 500 Newton Road , Iowa City, Iowa 
52242. 
MAZAMA annuals for 1896, 1897, 1900, 
and 1903 needed to complete OFF BELAY : 
reference set. Write R ay Smutek, 12416 
169th Avenue S,E. , Renton, WA 98055. 
MOUNT ST HELENS- Map and Climbers 
Guide, expanded topographic map, road 
map , aerial photo, historica l}' legendary, geo-
logical, and mountaineering notes. Sketches 
and descriptions for seven routes and four 
variations. $1.50. W r ite St Helens Map, 
12416-169th S. E. , Renton, WA 98055. 



The program package includes 
lodging, all meals, tents, ropes, 
group equipment, and 500 
miles of local transportation. 
Group size-ten students plus 
two instructors. 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 ~ _/ __ A 
Renton, Washington 98055 .;;i#CH,00{,. · 

MOUNTAIN BOOKS 
California 

CLIMBER'S GUIDE TO YOSEMITE VALLEY 
By Steve Roper 

THE VERTICAL WORLD OF YOSEM ITE 
Ed ited by Galen Rowell 

MOUNTAINEER'S GU I DE TO THE HIGH SIERRA 
By H.ervey Voge & Andrew Smatko 

Canada 

CLIMBERS GU I DE TO THE INTERIOR RANGES 
OF BRITISH COLUMBIA by William Putnam 

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

Colorado 
CLIMBERS GUIDE TO ROCKY MOUNTAIN 

NATIONAL PARK By Walt Fricke 

New York 

SHAWANGUNK ROCK CLIMBS 
By Ri chard Williams 

South Dakota 

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

Washington 

CASCADE ALPINE GUIDE - COLUMBIA RIVER TO 
STEVENS PASS By Fred Beckey 

CLI MBER'S GUIDE TO THE OLYMPIC MOUN TAINS 
By Olympic Mountain Rescue 

GUIDE TO THE PACIFIC CREST TRAIL 
IN WASHINGTON By Louise Marshall 

Wyoming 

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

HIKING THE T ETON BACKCOUNTRY 
By Paul Lawrence 

On Technique 

ADVANCED ROCKCRAFT By Royal Robbins 

FREEDOM OF THE HILLS, 1974 Edition 
By The Mountaineers 

Washington State orders must include 5.3% sales tax 
noted in parenthesis. 

$6.95 

$16.95 

$7.95 

$7.00 

$8.00 

$6.00 

$7.00 

$5.50 

$9.95 

$5.95 

$3.95 

$4.95 

$4 .95 

$2.95 
$9.95 

Postage is included in the price when you order from 

1$7.321 

1$17.851 

1$8.371 

1$7.371 

1$8.421 

1$6.321 

1$7 371 

1$5.791 

1$10.481 

1$6.271 

1$4 .161 

1$5.21 I 

1$5.211 

1$3.111 
!$10.48) 

~~~(~~ OFF BELAY 
';:.-:.~=-z< 12416- 169th AVENUE S.E . 

RENTON, WASHINGTON 98055 



or equipment, climbing sacs, gaiters, overboots, pack
frame nd tents are distributed in 20 countries and have been 
used o he 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-AnnapurnaSouth Face 1970- British Soviet Caucasus 
1971 - International Everest Expedition 1971 - New Zealand 
Patagonian Expedition 1970/7 1 - 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 lngolfje!d, Greenland) 1974 - British Torre 
Egger (Patagonia). 

ACK & SONS LTD. 
930 Ford Street 

Ogdensburg, New York 


