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TEE MOUNTAIZTEERS , IIIC.
eattle, Wash.

SXI IMOURTAITEERING COURSE---REQUIREMEITS AND PROGIALN

PURPOSE OF COURSE
To increase nmouataineering Kncwledge and improve sliing skill =0 as
to make possible the safe peunetration of reumcte arcas and the ascant
of high peaks on skis, ard to increase the joy of the ski-mountaineer
in his sport because of greater skill and ccafidence.
BEMITATION OF COURSE
Persons wishing to become Skimfountajaaers m1st necessarily learn
how to slki first. Jeceuse this ecurs 2 wiil not teach the elements of
skiing technigque, It will be necesca 1g for begirxers to learn to ski
elsewhere. chcrﬁr the iImprovement ol and correction of teciinigue
is a part of this couTEe.
REQUIREMEI'TS FOR EVROLIILG 1IN TIE COURSAE
'Lembershlp ir the Ilcuntainesrg,
- Payment of 287 to cowar cost cf notebooir.
Be able to psss Class 4 sizi touring Ha3gt---Four succesive uphill
traverses and upkill kiek turns, ead four sucessive downhill traverse
and downhill kick turis on a 30 degrse slope (or steeper) without
falling. .
REQUIREMEITS FOR CRADTATING WROII THE COURSE
Attond 5 oub of tns 7 GIASCis0i S5851on8,
Pass the final exanmination.
Attend 3 out of 4 practice trivs, inecluding the overnignt camning
trip and the roped skiing vnractice.
Pagg Class 3 ski touulng test--4 sucessive linked downaill turns on &
30 degree slope {or steeper) withofit falling.
Complete two extesnded sixi tours, one of which involves roped glacicr
skiing and one of which reguires snow Campl e
PROGRAM QF COURSE

-

Session 1, Clubroom Elemenvary Princinles i Tues., love 4 (a4
1st practice trip Improvement of ski technigue Sun., . Hov.l6
Session 2, Clubroom Snoweraft and Waxing TueS., Mov.l8
Session 3, Clubroom Avalanches TueSa., II0V.2d
Session 4, Clubrron Route Finding ™ues., Decs 9
2nd 3ractiee triy Improvement of ski technigue Sun.,” Dec.ld
Session 5, Clubro2m Snow Camping ' Tues., Dec.l6
Session 6, Clubrzcom Tmergencics Tues., Jan. 6
3rd practice trin Camniﬂg, Equirment, Compass, lMap Jan. 10-11
Segsion 7, Clubrcon Glacior Skiing - Tues., Jan.20
Session 8, Clubroon Final Examination TueS., can.2?
4th practice trin - Ropod Sk*lng, Crevasse RescueSun.,. Tab. -1

ATYNOWLEDGEIENT 0F THLAITS T0 THE CIILDBLAS COURSE
For The sucessful example set during viae pase seven years
For the loan of much organized nounteineerin 3 material
TECESSITY OF REPETITION O0F S0 CLIIIZERS COURSE FATERIAL
To meke bthe ski-mountaineering cocurse completc, since many will take
it who have not previously had the climber's course.
To emphasize the anplication of gexneral mountaineering knowledge to

= ski mountainecerisig rather than foot Acuztai“eerlng.
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SUGFLS IO
T6 members enrclled in this course who nave a0t had the Cliudo.o
Course, it is recommended that you enroll at tne first opnartunity
to further your knowledge of mountaincering.
COMIMITTEE
Tlountaineer nenmbers respongible for organizing this ¢éourse ara:l
Fred Ball, Lyman Boysr, Joo Buswell, Tem Campbsll, Harry Comerech,
Ann Cederguist, Ilary elly, Walbs Little, Ted Iurray, Jud Nolson,
Stan Mewell, Stan Savage, Reland Sherman, Burpes Stevens, Walt
Varney, Jin Wasson, Art Winders.
CLUBROON. SZSSIQITS

Teotings will start st 8 p.m. Sha»p. Fetes will be handed out anrd
discussed by & locturer for aoout /4 hour. Thasreafbter, a set of
oractice probiens will be turned over $o cach enrcllee, for
answering and {igcussirg within ths class neriod. Taese papers
will not be graded, but are icr T3 purposs ¢i illusurating the
points brought out iz the outlins notcs. AL the erd of the period,
correct anstors will be given to all the nroblaus. Pionblen sets
will be hanel iz oo onh of weriod for thic purpose oI taking
attendarce. Thney Till be reiurned abt the uext session.

NOPEROOT . 3ol . L . Guws =00 7 07 T 0 Ty ooz, T S

Tou will noad a ionse Leaf note book in whieh to keep unotes, and alsc
a pencil at each mesting.

PRACTICE TRIPS
Detailed infornation ou the practice trips will be announced ot the

“~ ad
eclubroom session just »rior to the weel: end of the nroctice trive.
GRADUATION PARTY
Graduobion cerenonies ani awards will tale place scmetine after
June 30, in oxdsr to allow all concerned to taks part in the
required glacier tour.
FTINAL WARNING TO HIM UHO WOULD ENTER
This being btae Tirsv Gtiae vhnas this course has been attenpted in its
present forn, you nust expect thalt tacre wild be rough spots in it
and that the nrogran nay be changed at a moment's notice. Yo
comnittee asks your tolerance of il urnintonfed blunders wnich
nay oceur, and requests your suzzesticns for the inprovement of
the cocursz for next year.
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The Mountalneers, Inc.
Seattle, Wash.

ELEMENTARY PRINCIPLES OF SKI-MOUNTAINEERING

DEFINITION:

gki-Mountaineering is the ascent of snow covered peaks or the
penetration of snow covered areas partially or wholly by means of
skis.

REQUIRED SKILL AND KNOWLEDGE FOR SAFE SKI-MOUNTAINEERING

Mountaineering knowledge of weather, natural dangers, camplng,
methods of meeting emergencles, and safety technlques.

Special knowledge of snowcraft at all seasons.

Skill in the use of skls.

Common sense.
Physical condition and some ambitlon--ski-mountaineering is not

for the lazy.
SKI-MOUNTAINEERING IS FUN

For mountain-lovers, it makes mountaineering an all-vear-round

recreation.

Tt makes accessible the beauty of snow covered landscapes.

Tt combines the fascinating sport of mountalneering wlth the
equally fascinating sport of skillng.

The use of skis converts tiresome footslogging across soft
snowfields into easy ascents and thrilling descents.

The real urge to go ski-mountaineering-~-just like the urge to
go "boot" mountaineering--1s tndefinable, but positive. Probably
ho one who hasn't tried it will ever know how much fun he 1is missing.

SUBJECT OF THIS LESSON
This lesson will explain the general principles of skil-
mountaineering and the amount of skilng akill which the mountalneer

should have.

SAFETY
Safety in ski-mountaineering 1s of prime importance, since an

aceldent in a remote area can qulckly lead to great discomfort,
perhaps tragedy. The following rules must be observed:

1. Never go alone.

2. Always leave word wlth some one as to where you are golng.
. Carry proper equipment. ,
Ski always in control--recklessness cannot be tolerated.
Do not attempt trips above your capabllities.
Avold exhaustion--accidents usually happen to tired sklers.
Always follow your leader's instructions.
Watch for and avoid thinly covered rocks.
Don't ski with anything in your mouth

PHYSICAL CONDITION
Good physical condition is essentlal for ski-mountaincering.
1. Tt leads to considerably more enjoyment.
2. An exhausted skier is easlly injured,

O O—~J O£\
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« An exhausted skier cannot do his share of trail breakii;.
'« An exhausted-.skier becomes a.burden on the rest-of the

party, who must necessarily take care of hin,
Methods of building up the necessary wind and muscle.

. Best way is to start with easy trips, elther mountain-
climbing or skiing, gradually building up to’ tougher onesi Such
trips, taken only once a week for a.geveral-montnd~pveriod, will be
all the conditioning necessary. B S

2, Handball and basketball and othet gymnasium games will help
but do not build up endurancs. . . o R

5.. -Lots of good food and plenty.of sleep before a tough trip
will ‘markedly. increase svamina. Don't start on & ‘tough trip unless
you know that you can malte it. ° DT

MANNERS AND GOOD SPCRTSMANSHIP . . & ' "

Skil-mountaineering is always done in the comp&ny_of¥others;
Manners and good sportemanship on the part of all the tembers are

" necessities for a successful party.. The rulé for good manners is

.

to.think of othensrfir:twr;et;your-acinna;bggguidQQﬂby]a spirit of
consideration for others, Some suggéstidﬁs:if:;W' S
1. Don't complain--about the. weatharor. thergrub, or the leader
or anything else esiept.in a humorous.vein.. .. S e L
d 2. Be on timei, : SRl M LS U RRI SOI S
. Bring suffleient equipment, of your own. .. -
Z. Have your equipment in good repair--you have no business

‘delaying the 'party whiie you fix 1t.. ...

2. Yelling "track" does not. .entitle you to the right of way.
; 'Do'ndt“ski'reéklesaiy~rif'you:get,iniuro@xvyguxwill
seriously interfdre: with the. enjoyment of'. the. people who pack you out,
: 'g%' Hélp-ydﬂr*driverftouloadfequipmentyon@tha_cgr,;

. ‘Do not ski off dﬁwnhillyfar:aheadgQﬁhyour;party--it's very

' unéociéble, and ‘you may be needod. to holp.in,case .of accident.

9« Do your-share of trall-hreaking, R S
10. Don't walk:on-the:skis-of_thefman_ahead,;5

ENERGY --LEVEL AND: UPHILL .

Skismountaineering requires maximum.¢conomy in the use of
energy. Nearly every healthy;person‘can,deyalop.enough‘enePEY for
‘ong trips, if it 4s. economically -used.. vt e _

-The pace for long~dlstance travel must be .8low .enough to avoid
a pounding heart or gasping breath; the pace for shorter distances
may be faster.: T TN S S e

*Rhythmic, steady motion is the key. to progress,

Breathing should ‘beé. deep:and steady.' ...

Footsteps should«koephtimefwitb;the:baegth;ng, especlally at
high altitudes‘.; - i U e T I A

Relax all your muscles as much as possiblacg

Use the rest-step. - R ‘

Wherever possible, slide your skis instead of lifting them.

Wihen you start a trip; warm up slowly by adopting a slow pace
and wearing ‘extra clothes. ' ‘ .

After 15 minutes; stop to remove cxtra clothing and adjust
packs, _ :

On the trail stop for short "breathers" of about 2 minutes every
half hour.
(12)



On long rests take off your pack and put on extra clathi=r.

On level going, use long gliding steps, keep skis sliding.

On uphill going, use shorter steps, don't try long glldes.
Remcmber that if you arc gasping for breath, you are golng toco fazt,.

NECESSARY SKI TECHNIQUE FOR LEVEL AND UPHILL

Ability to walk on skis with easy, rhythmic pacec.
Ability to do both uphill and downhill kick turns on slopes of

thirty degrees or steeper.

DESIRABLE SKI TECENIQUE--LEVEL

Ability to do one or more of the cross-country raclng steps for
easy going on the level. The secret 1s to properly synchronize the
steps wilth light pushes on the polcs.

NECESSARY CLIMBING DEVICES

To make the skis go readily uphill, proper wax, canvas climbers,
(or so-called sox), scalskins or mohair "slkins" must be uscd.
Proper waxing 1s very satisfactory and will both climb and sllde.
Canvas climbing sox are practlcal, being cheap and easy to put
on, but on steep side slopes the rear edgcse will not hold, since the
sox cover the edges of the skis,
Sealskins or mohalr "skins" are excellcent climbers and will
even slide slowly downhill, but are expensive.
Advantages of proper waxing over climbers:
1. Lighter weight.
2. Can both slide and climb, which 1s a great advantage in
rolling country.
The edges hold better on steep side hills.
Climbers require time to put on and take off.
Climbers, when removed, are wct or icy and uncomfortable
to carry. '
. On the level, climbcrs must be walked; skis will slide.
. Climbers and wax have equal specd uphill,

LI )

dvantages of climbers over waxing:

Skis can be waxed for maxirmm speed downnill.
Guesswork as to which wax to use can be elimlnated.
Climbers are better on varying snow.

Climbers eliminate fussing with wax while on tour.

P> 3o~ W

SKI CLIMBING TACTICS--LEVEL AND UPHILL

Don't climb too stecply; extra pushing on poles and backward
8lips use up extra energy. Climb on the steepcst grade on which
climbing seems easy; this is usually about 20 feet vertically for 100
feet of horizontal distance, or about on an 11 degrec slope. Thus,
to climb 1,000 feet, the skier will have to travel 5,000 feet or
about one mile horizontally, regardless of which route he chooses.

To save energy, use as few kick turns as possiblec. Long
traverses on steep slopes are fatigulng beecausc one foot 1s higher
than the other; under these conditions traverses should be about
500 feet long.

Side-stepping 1s used for steep, narrow slopes; usces much energy.

Herringboning is used for steep, short, narrow slopes; 1t uses
the maximum amount of encrgy.

(13)



Half-sidestepping %8 used on traverses where it is necessery
to gain altitude rapidly, Uses more energy than traversing,
less than sidestepping.

Poles should be used mostly for pushing, only incidentally
for keeping balance,

Keep the snow rings of the poles back of the feet and cloce

to the skis to arrest beelward slips.

ENERGY«4&DOWNHITL

Meximum economy in gse of energy is importent.

Best method is to k#ep as relaxed as possible--ilenseness
is very tiring.

Don't go too long Before stopping to rest,

Get your breath beck before starting again,

Don't forge:i to breathe while you ski downhill; deliberately
take a few deep breaths »efore starting and keep up a steady

Th
ythips you begin gasping for breath, stop and rest,
STRAIGET RUNNING AND TRAVERSIEG ON SXIS

This ie used more than sny other itechnique---gkill is
essential, :

On hard snow, skis should be 6-I2 inches apart, one foot
O to 12 inches aheced ol the other. Weight evenly on both skis.

on soft, decp snow, keep shis together, with thighs pressed
against each other fo. bracing effect, One foot should be 12-183
inches zhead of the other, Weight mostly on rear foot.

Transitions from steep to flat slopes are difficuli, Simpk
gradually down into a crouch as you travel frém the beginning to
the end. Keep the knees pressed well forward,

When running straight downhill, keep skis very slightly on the
inside edges. _

Traversing across the face of a steep hill is difficult to
do correctly. Skis should be about 6-12 inches apart, upper
foot 6-12 inches ahead, weight mostly on lower ski, Skis should
be transversely about level, not edged sharply into the hill,

Controlled side-slipping is very useful. Use the traversing
position, side slip by flattening the skis to the slope, control
the speed.with the edges. Keep the weight on the lower ski,

When running from slow snow into fast snow, lean forward
and be ready for sudden acceleration, C

Tell fast snow from slew snow by coler, texture, location

in sun or shade,

USEFUL SKIING TURNS FOR SKI MOUNTAINEERING--DOWNHILL:

Kick-turn is the only absclutely necessary turn, and can be
used anywhere in any kind of snow, but is tco slow for long trips.
Stem turn is the most useful turn, and masterly of it is

really eesential for long trips, Can be used in any snow except
breakable crust.
Stem Christiana can be used in same places as stem turnm, is a

fasteg turn and more fun., This one should be learnmed,
tep turn is useful at slow specds and on flat slopes,

and can be used in any snow,
The telemark is useful under the limited conditions of deep,

heavy snow cn slopes less than 25 degrees.
Tempo turn, or perallel Christiana is the mest fun in

perfect snew, but is otherwise not very practicel.
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USEFUL SKIING TURNS FOR SKI MOUNTATNEERING--DOYRHILL  (CONTLL Lo
The Open Christiano is nottrecommended, as the "gcigsors"
positicn is dengercus. :

In breaksble crust, the ornly safe turns cre the kick turn
and the Jump turm.

For ski meuntoineering, turns must usually be executed in
untracked snow, which is more difficult thon the practice hill.

The technicue of turning will be teught cnly incfidentally
in this course. Best way to learm is tc take lesscns from a
competent instructor, Cemplete dcecripticns of ell turns may be
found in many textbecks in the Mountaincer Library.

Best way to improve ycur turning tcopnique, after you have
mastered the essenticls, is to altuvnsate between prectice hill werk,
and touring in untrecked enow.

MANAGEMENT OF POLS~-DUTEILL

Never put your ski poles in front of you vhen running. They
may cetch and injure you. The only exgeptiicnm is Tor jump-turns,
stick-christionas, or gelandsrsprungs.

Let your poles drag cemfortabdly behind ycu.

Poles should not be used to help keép the balance, except
possibly when you are moving very slowly.

Remove the locops of the peles from your wrists to save the
nasty spill which comes when the snow ring catches on a stub, and
possibly to save a broken wrist.

CONTROLLED FALLS

Thin' g meent cn intentional fall fer the purpcse of meking
a sudden emergency stops or tc stop when cut. ¢f contrel, or to
control speed when no other methed is possible.

Certain principles about £511s should be learned to prevent
injury.

Keep legs and skis pressed tightly tcgether. The strength in
twe legs to resist a twist 1Is mers then twice &s great as cne leg.

Fall on the sect threwing yourself backwarcds ond slightly to
one side of *he skis, keeping the knces snd honds out of the snow.

Kneesfr..ould be kept slightly Bent.

Manege the skis so that the tipe de not bury themselves
the snew.

Fling your poles sidewlse end beck of you as you fall.

Note: it'es no use buttoning ycur pockets after they are
full 'cf sncw.

e

n

UNCONTROLLED FALLC--ECYW TQ MINTIIZE THE DAIGER QF ILSURY
Scme unintenticnal spills ere inevitable, but the darger can be
minimized.

The critical mement ccmes et the instant when vou know that you
cannct save yourself from a spill. Think and sct quickly, as fellcws;
Try tc fell in the seme position as in the centrolled fall.

Try tc jerk the skis out of soft snow, by giving a ouick Jerk.
The danger of injury lics in the skis getting stuck iIn the snow
while you keep going.

If pessible, bring your legs together with the knees bent.

Fling your polcs out sidewise.

Don't try to arrest your £211 with your hcnd anc arums.

If you are headed for a itheader® give 2 slight jump to pull your
skis out ¢f the snow, =nd try tc convert the hecder intc = somesault.
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TECHNIQUE OF GETTING UP FRCM FALLS

luch enerzgy is used up by beginners in struggling to rise
from a spill by ordinary means.

If on a side hill, roll over on your back, and get the skie
below you and ncrmal to the slope. Piant both ef your ski polec
in the hill slightly ebove you, and with their aid stand up on
your skis.

If on the flat, sit up and plant our ski pcles in the
snow, one on eithebt side of you, then Llift yourself as though you
were chinning yourself. "

If you fall headfirst intoc & hole, holler for heip!

ANGLES QOF SLOPZS -
Because the steepness of slopes ccuses vast gprgument, hera -
are some excmples: ' )
10 degree slope--a little flztter thon the rate a skiers climb.
20 degree slupe--ideal slope for easy skiing.
30 degree slcpe--preity steep, like the upper part of the
"lane" at the Mecny ekl Hut, -
35 degree slope-~-very steep, like the steecpest part of
"Penorame Point" at Parcdise Valley.
45 degree slope--gnew will rarely lie eny steeper than this.
On top looking down, it seems like a verticel wall.

SKIING EQUIPLENT

The sme eouipment used for ordinary skiing is usually oguite
satisfactory. . ' :

Skis should be es light as possible, but with metel edges.

Poles should not be teco light, as there is danger of -
breaking them. ' : :

Boots should be of very good quality, as water tight as
possible. If your boots leak take extra sockes.,

Bindings should be well fitting to boots; nearly any type will
do; Downpull attachment is recommendcd.

For spring conditicns where cenesidercble hiking must be dene
to reach the snow, fit your bindings te & pair of nailed climbing
boots, and get a shcrter pair of siis. ‘

Drill a hele in the tips cf the skis, and carry a string by
which to tow them.

Equip yoeur bindings with an anklc strap, so that you will not
have to chase sgki devnhill if binding comes lcose.

Packsack shculd be ¢f the Bergsmn type, of medium or lerge
size., This is the cnly type of pack that will not rell and throw
the skier off balance. A small pack is not recommended, since at
best it cnly saves & pound of weight, and will not cerry the
essential equipment.

Climbers or climbing wax are always needed.

PROTECTIOLI AGATNST CXFOSURE : .
Sienderd woolen ski pants cre excellent fer ski-mountaineering.
Parka shculd ceme beloew hips, have & large hoed to cover mest

of face, and should be made of weol: Cotten, even if allegedly

"waterprocfed" will eventually scak through, then gets cold. Vool

gets wet but stays warmer. Peorkas made of rainccat meterial will

keep the rain cut, but cause mcest people tc perspire excessively.
Parka and several light sweaters give more warmth fcr the
weight than will a heavy ccat or mackintosh. '
Don't drese so warmly that you will perspire.
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FROTECTION AGATNST EXFOSURE (CONTINUED) o

Toke extra clothés even in sweltering weather. You will need
them if you should have to stay out overmight, or in case of
sudden storm.

Don't gec skiing with bare legs unless you are sbsclutely certain
that you con stand normal exposure te wind, sun, ccld or icey but
even so take along scmething to.cover up the legs in case
exposure turns sever. C '

Teke two pairs of fingerless mittens, leather or canvas for
p. .tection, wocl inside fer wermth, '

Teke change of socks on every overnight trip.

Always tgke ski cap or stccking cap for preotection of head
and ears. g ) '

Remember that warmth is energy. Dress prcperly sc as to

retain it.
Leave a ccmplete chance of clothes in the ccr, ¢80 that when
you return wet frem rain or sweant, you can change 1in ediately,
Always teke sunburn paint in the spring. :
Sun glasses are necessary tc prevent sncwbliInéness.

Recommended type are ¢i cellulcid with side shields, well vented in
front to prevent fegging.
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ELEMENTARY PRINCIPLES --- PROBLENS
1. Going alone for a 3 mile trip 1s safe, even 1f there are nc people

about,; and you haven't told anyone. True or False
2. Going alone to the top of Panorama Point at Paradise Valley is
safe. True or False
?. It's safe to go alone to Camp Mulr. True or False

. It's safe to approach a blind edge at high speed, since 19 times
out of 20, what looks like a blind edge will merely be the rounded

top of a hill. True or False

5. 1It's dangerous to skl at high speeds when there 1s less than two
feet of snow on the ground. True or False

6. The more tired you become, the better you will ski, because of
all the extra practice. , True or False

g. Skiing with a pipe in your mouth 1s good mountaineering. T or F
3. Never leave word with anyone about where you are golng. Let 'em
guess, as 1it's none of their busincss. True or False

9., You should go on somé chorter ski trips before tackling the
longer oncs. Truc or PFalse

10. Always go as far as you can on the flrst day ous, as the more you
exhaust yourself, the soouer you will get Into good physical condi-

tion. True or False

11. It 1is discourteous to he late for the start of a trlp or the
beginning of a meceting. True or False

12. Always criticize your leader 1f you don't llke the way things
are golng. He's there to teke 1t! Truc or False

1%. If you don't belleve the lecader's instructions are correct, you
don't have to follow them. True or False

1y, Given the following types of pace over a sllightly uphill terrain:
(a) Extremely rapid pace with frequent rests; (b) Slow, steady pace
with no rests and easy breathlng: (¢) Faster pace with no rests but
heavy breathing.
which will be the fastest for one hour?
Which will be the fastest over a whole day? o

15. Your bindings should be falrly loose going uphill and the dovn-
hill pull should be taken off. True or False .
16. Given the following dcvices for golng uphill: (an) wax (B) canvas
sock eclimbers (C) sealskins; which would you choose for each of the
following routes:

a. A long, open sidehill, &lways uphilll

b. 4n up-and-down route through forested country

c. 4 route which con be climbed by means of a chair 11ft

d. Continuous uphill grade; varying snow condltions

e. Mostly uphill, some downhlll, some sidehill, uniform snow

f. Continuous uphill grade; uniform snow, no sidehill
17. Davy Jones leads a party to the upper edge of a steep, narrow
gully 300 feet high, filled with deep heavy snow. Ec tries to ava-
Tenche the snow out of the gully by Jumping on it, but the snow 1s too
securely anchored. His party 1s composed of medium skiers, and the
time is late afternoon, =o there is no time to wuste. How does he ad-
vise his party to travel in order to get to the bottom as soon as
possible.

a. Take 'em off and walk.

b. Side slip all the way to the bottom.

¢. Run it straight with controlled fulls where needed.

d. Use parachutes. )

e. Use short traverses and kick turns.

f. Take it straight without falling.
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158. When side slipplng down & slope, the welght is mostly on the

upper foot. True or False
19. When strelight running in deep snow, the weight is mostly on
the forward foot. oo True or False
2G. The Herringbone method of getting uphill uses less energy
then the sidestep. True or Falge

21. Sadic Schmaltz 1is trauversing along & steep slope on the shady
sid of & hill, and 1s tbout to break out of the shadow onto &
sunny slope. Should she B

a. Lean forward, ready for a sudden scceleration.

b. Pay no ettention, just keep on going.

c. Leen backward, recdy for 2 sudden check.

d. First stope, then walk ocross the cdoubtful area.
22, Artie McHosenozzle is just learning how to ski, end ingists thot
the proper way to ski in ‘deep snow is with his skis zbout 3 fect
epart, neither ahend of the other. Somchow ho fu1ls a let. Would
you advise him to ' '

a, Spread his fect cven forther apuari.

b. Get longer skis.

¢c. Get shortcr skis.

d. Put skis richt together, onc foot 12 inchos ahcead.

e. Put skis right togcther, nelther foot chewd.

f£. Get skis with a longer upturn.

2%, You wish to climb to a point 2,000 feet asbove, huve a cholce of
two routes (&) & nerrow slope that will require sbout 35 traverses
and kick turns (b) a brocder slope that will require about 15
traverses end kick turns. 7You ure climbing on an exact 209 grade;
that 1s, you travel 1,000 fcet horizontslly for ecch 200 feet of
gertical elevation that you goin. 1

What 1s the horizontel distance you travel on route b?

How much less horizontal distunce would you travel on
route 27 ‘ e '

Which route would take the most'energy?"L‘

2L,. A poerty is brecking trail through deep, "5Ft snow. gSome of the
party members are getting noticeubly tired. Should you '
a. Stop the party cnd gilve 1t & rest, thus locing tlme.
h. Excuse the tired members from further troil brecking end -
keep going. ' '
<+ Send the tired members home by themselves.
d. Send them home with one of the stronger members of the party.
e, Leave them et & comfortsble stopping place, with orders to
weilt until the party come back. _
25, You should never.curry on extra set of clothes in the car, be-
eauge ski clothes are water repellant. True or False

56. Given the following methods of ¢limbinz (4) Herringbone (B) Long
treverses (C) Sidestepping (D) nelf sidestepping (E) Short traverses
(F) Toke skils off and walk on Crampons. Whet would wou rccommend
for the following: : -
a. Long open 20 degree slope, 4 inches of powder on & crust
b. Short steep pitch on a narrow Skl trail, 18" new snow 5
c. Short steep pitch on & nurrow ski trall, packed snow

d. Steep nurrow slope covered with unbreckable crust ..

2%. Tt's o.k. to leave.your sSnoyw gleaces home 1n the winter. T or F
28. George McPrexy blames his slkiing spills on the foct thet his
pccksack gellops beack and forth on his. back, upsectting his balonee.
Should he . Weer the ruckscck on his stomach.

b. Get a_Bergan,typavp&cksack. o tn his poclket.

c. Throw the pack in u crevasse and earry his eguipment

d. Invent straps which will anchor his small poclk.

S0
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GENERAL Northwest CLIMATIC CONDITIONS

GEOGRAPHIC CONSIDERATIONS.

A.
3.
C.
D.

Cascade Mountains to the East and Olympic Mountains to the
West form natural physical barrlers. '

Proximity to Japanese Current causes circulation of warm
air currents. o

Extreme height of higher peaks and ridges above main range

of Cascades.
Weather conditions usually governed by pressure areas in
surrounding sections, causing sudden and frequent changes

in weather.

TEMPERATURES.

A.

Usually ranges-at altitudes over 2500 feet from 25 to 110
degrees F. during winter months.
1. During stormy periods we nsy expect a temperature drop

at ratio of % degrees per fthousand feet of elevation rise.
2. Temperature inversions in scttled weather.
May be varied temperatures at raried heights--sometimes
warmer at higher clevations than at lower heilghts, due to
influence of warm-alr currents.

WIND.

A. Southwest winds bring most precipitation.

B. Southeast winds bring stormicst weather at higher elevations.
C. Northerliy winds usually bring cold clearing weather in winter.
D. Westerly winds bring rising temperatures, clearing weather.

E. Chinook winds--warm wind from South or Southwest. ’

1. Has particular danger of melting snow on ridges whille
leaving valley snows in colder or hard conditions,
creatlng danger of avalanches from above.

2. May be expected at any time of. the year:

PRECIPITATION.
A. Formation and Deposits. :
- .. 1. Snow or rain is formed by rising air masses on the
- "mountain sldes. : '
" a. As winds blow into the mountalns they strike the
" windward slopes and ars deflected upward. Dacreasing
pressure as elevation increases causes expanslion and
cooling. A
b. When dew point is recached the saturated alr deposits
water cither as ice or fog.
¢. Small ice particles falling pick up water to form
snowflakcs.
d. In the Cascades, cold air currents from the Fast
increase this action. :
B. Depth of Snowfall.

1. Elevatlon. - : :

a. In normal yecars heavicst fall 1s betwecn ¢500 and 9000
fcet elevation.,

b. Past three years abnormally light fall between 11000
and 10,500 feef elcvatlon,

¢. No basls for determining at what elevation snow lles
heavicst as it variés in relation to locallty, dbut 5000
foot elevations usually receilve hecaviest fall.
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2.

3.

Location,
a. Western slopes and crest of Cascades recelved heavient

fall.

1. Prevailing winds are southwest, so therefore
southwest and west slopes receive heavilest
precipltation.

2. Examples--Paradise, south slope--Heather leadows,
west slope--Southwest and western slides Olympics.

3. May expect longer skiing season on westerly or
southern slopes.

b. North winds bring cold clearing weather, therefore
light precipitation.

1. Examples, Carbon Glacier--Deer Park,

2. May expect better winter skiing conditions on north
or easi alopes. -

c. Low valleys leading East into Cascades lead winds into
pockets, sometimes causing heavy snowfall at low
elevaticns.

Total depth of snow affected by type of snowfall, and

rate of evaporation and melting.

Season of snowiall.

l.

Usual snow season from Decciiber 1 to April 1.

a. Varles with scason.

b. Sometimes good skiing as early as middle of September.

¢. May be as late as middle of December.

d. May usually find skilng at higher clevations through
Qctober and November.

e. March is normally heaviest snow month.

Types of snowfall.

1.

2.

3,

Dry Snow (Powder)

a. Falls at temperatures 25 degrees F. and under.

b. Rare in Northwest as cold northerly winds usually
bring clearing weather.

¢. High moisture content of air usually prevents freezing
out of damp snow.

Damp Snow.

a. Falls at temperatures of 25 to 32 degrces.

b. May scem powdery in appearance but will ball in hand.

Wet Snow.

a. May fall at ground temperatures as high as 36 to 38
degrees, or ac low as 30 degrees.

b. Caused by 1ce particles falling through warmer alr
strata, causing increasc of molsture content of
snowflakes,

c. Heavy and soggy, and is characterized by large flakes.

Rain.

1.
2.

Ja

Usually with southwest wind,

With Chinook wind will occur at any time during winter
months at any elevation up to 9000 fect.

Will rain at ground temperatures as low as 27 degrees,
usually resulting in formation of lcc known as the sllver
thaw.
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SNOW SURFACES ENCOUNTERED WHILE SKIING

I. NEW SNOW.
A, Powder snow.

1.
2.

Light and fluffy, may be lightly wind packed.
Settled snow-~hes not formed crust and is skiers! special
delight.

B. Damp snow.

1.
2.
3,
L.

Frequently light, but will ball in hand and sticks easlly
to clothing, etc., nay be slightly wind packed.

Due to increased moisture content, adhercs readily to
strata on which it falls.

Settled damp snow--unaffected LY temperature rise, and as
yet uncrusted.

Damp snow whon affected by lowering temperaturcs tends to
slow ski =liding.

C. Wet snow.

1.
2.

Heavy, wet flakes,
Packs readlly, but due to excoss molsture content heavy
fall will tend to create avalanche conditions.

II. Changes Which Take Place in Fallen Snow.
A. Molsture-laden currents or wind change nature of snow.

1.

2.

Blows loose snow off ridges and dcposits 1t on lee side

as cushions.

a. Dangerous until solidified as firm snow.

Wind Slab. :

a. Formcd if snow DRIFTS during wind on lee sides of
rldges. (Very little powder snow in northwcst causes
very little genuinz wind slab to be formed.)

b. Slab 1s dangerous because it has little adhecsion to
strata beneath and 1s easily broken away from the hill. -

Wind Crust. ‘ -

a. Formcd 1f snow does not drift. ,

b. Prevalent in Northwest and usuclly quite safe.

¢. May be breakable or unbreakablc. (Thesc terms are
usually defincd in terms of a man on skis.

c. Forms excellent anchorage with strata bcneath.

Llght Wind Pack.

a. Breakable crust, ususlly cuitc thin, caused by dircct
wind action, usually by gentle winds.

Corniccs and snow bridges.

a. A combination of wind-driven snow and water laden air
congeals enow In quilet alr pocket on the leeward side
of slope.

Marblc Crust.

a. Crusted snow which through contact with heavily-laden
molist air currents becomes ice. This is found in the
Northwest on ridges or open slopes.

Scooped surfaces.
8. Caused by wind action blowing snow from behind natural

ocbstacles, such as rocks, trecs, etc., forming hollows

In the snow,.
b. Useful to skier in determining wind reactions and to

study stratification of snow.

Ridged Surfaces.

&, Caused by snow blowing through gaps 1n natural
obstacles, such as rocks.
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b, {sually adhere firmly to under strata.

¢. Built up above snow line, or caused by scooping action of
wind in making furrows below the snow line.

d. Frequently found on the ridges.

B. Effects of temperature and moisture upon snow surfaces.

1.

Rain crust.
a. Caused by increasing moisture content of snow by rainfall

directly upon the surface, followed by loweriag temperatu
and freezing.

b. May be breakable or un breakable.

c. Sometimes light drizzle falling on loose new snow will
form thin ice crust, easily breckable, forming knife
like edges very wearing on a skiers shins.

d. When re-soiftoned through rise in temperature through sun
or wind resin crvst is usually slower running than sun
crust or film cruste.

2.3un crush

Se

4

5.

6.

7o

&. Formed by inerecasing moisture content of snow through
melting and subsegquently frcezing.

be. Usually unbreakable.

c. When surexrficially melted forms psrlfect running surfuce.

d. Gets soft and sloppy with continued melting.

¢. Granu.ar in character.

Film crust.

a. Formed by freezing of snow melted in droplets by suu.

be May be distinguished by shining surface.

c. When melted by rising temperature forms oxcellent skiing
base.’ ’ .

Wind getion on crust.

8. Despite sun and risc in temperaturc wind action on snow
will keep crust from melting on windward side.

New snow and rising tempneratures.

a. Rising temperature after new fall of powder er damp snow
will tend to make snow slow and clogay.

bs Rising temperature after neww f£2ll of wet snow indicates
avalanche conditions. -

Evaporated crust.
a. Light fall of smnow upon frozan strata benecath will evap-

orate causing disentigration of sunport to lower struta,
making conditions which will cause the evaporated gtrata
to slide sasily.

b. Identified by spongy appearance.

Spring powder.

8. Snow which has fallen on north slopes (or east in the NW)
and though dampened by high pempabures does not crust
because sun does not fall upon it.

b, Found in isolated spots, usually under steep walls or
ridges.

Roine.

a. Has softening action on both crust and lcose snowe

b. Increase moisture content of snow.

¢. Forms furrows knovm as rain troughs, causing roughening
of snow surfaces.s

Frozen snow.
a. Fall of snow which has become thoroughly impregnated with

" moisture and has frozen into a unit, rather than crusting
on the surfacc. g

b. Usually identified by rough surface of snow.
ce. Adheres solidly to under strata, and moisture finds it

difficult under thawing conditious to seep through strata



to lubricate under surfacec.
10, Sun cups.

a. Formed by evaporation of snow in sheltered areas, leavinz
harder sections renaining, which form niniature snow peak
on the surface.

11. Hoar frost. '

a. In clearing weather fog and cloudsg are forced dowrward
causing fog particles to sublinate directly upon the snow
surfaces.

be Hoar frost on erusted surface affords suberb skiing sur-

' face.
C. Gensral considerations. .
1. Rising tenperatures, through eveportotisn and nelting tend to
settle snowe ‘ : '
2. Towering terperatures, through freszing, tend to golidify
SNOWa
TII. STRATIFICATICH OF SIGW,
A. Each snowfall, thrcush changes in noisture, tenperature or wind
lies in individual strata.
1. Type of snow in strata is detornined by condltions under
which it wag formed.
2. Weather conditions under which strata was forned nay be deta
deternincd fron exaninaticn of strata.
B. Angle of slope to wind and sun detornine rate of nelting.

TOURING AND WAXTIG

. I. JUDGIEG CONDITIONS. :
A, Knowledge of conditions egsential for waxing.
B. As weather corditions affect snow surfaces the follewing itens
- ghould be checked before joing on teur.
l. Tenperatures.
* a. Note. at what tine and elevation readings werc takene.
2. Hunidity.
" a. There will be prascipitation usually if hunidity exceels
100.
3. Wind diraction.
4, The baroneter nay alsc be consulted but it is not considered
a reliable guife in this area. Lowering barcometer frequently
rneans clearing weather, rising baroneter storny weather. -
5. Weatner trends.
a. Will determine whether weather will be stable or uncertal
b. Be nrepared for sudden weather changes and therefore
changes in snow suriacese.
c. Check snow conditiond before last snowfall.
C. A varied assortment of snow surfacos nay be found on a single
tour, Gue to
1. Elevations
a. As clouds are pushed higher against the nountain ranges
they strike cclder air currents which cause different
typos 01 precipltation. Thos you nay fina rain at 3000 £t
wet snow at 3500, danp snow at 4500 and nowler snow ab
! 5500- = !
b, In settled or old snow Cofinite boundary lines frequently
exist between gifferent sncw surfaces.
2. Location.
a. Snow surfaces vary asccoréing to position of slope and
" angle to sun.
(1) In both ridges and valleys you nay find wet or gran-
ular snow on one side and danp or nowder snow on the
P



other.

be. On ridges you nay find at tines three varities of &now,
such as spring or granular snow on the suuny slobpe,
wind pack on thu crest and powder snow on the sheltered
gide,

c. Tn valleys or on ridses after new suow falls there will
bz loose snow on sheltered sides and wind crust on sx-
nosed gide, ’

d. Surfaces bstween shaded and sunny slones, onen and
woecded slpoese

Da Fron studJ of snow surfacss encountercd on tﬁur it nay be nes-
Bible to checik directicn and glevatisn.
EiBone general precoutions to teke whils on tour-

1w TWhi %e &g ipnling gleped cheek snow surfaces for refermvce
for the reiarn Tule
2+ DTroceod crahionaly wiile descending unkhown sloﬁes,

particule=y if fogsy or eloudy. Check snow surfaces bex

fore CrOau.uL nes arcase.

ae. Avoid fast ruining in unknovm conditions; it will save
you spills on cullenly striking slow gbticky surfaces;
or provaub ga;n ovar 4 eornice or on to unsuspected

. avatanchz slope.

be EJQHOfaLLJn of sqou will couse soft snots around
natural cbutaclese.

c. Loyt spow strata may lightly cever naturel obstacles.

de Sudden running fron wet srow into dexip or powlCer sSnow
will cause icing of skiis.

BE SURE OF YOUR CONDITIONS=----BE SURE OF YOUR SIOPE:

II. Waxing.
A. Recasons for waxing,
" le. Increasesg ability to nanouevere. _
a. Proper waxing increnses ccntrol cf your skiis.
be. Skins or socks would have to be renoved for glaciler
travel or on slopes liabie to avalanche.
2a Safuty.
8. Ed~e control.
1) Ski socks cannot be cdged nrénerly and therefore
would be unsafe in hard snow, or vihen traveling
roped throush crevassed areau.

(2) Car edre in gealskins. Only one type of skin has
been’ uev310ﬁea on which skier can run with the Sohn
gskin, but it taxes considerable time to annly then.

b. With clllber° you loge ability to mn away fron innend-
ins dangers.
3. confprt (Confort)
a. Promerly waxed skiis will elinb as eﬁslly and realily as
eclinbers.
b. Waxed skiis easior to 1lift and slide, thereby lesseuing
possibilit; of fatisue.
c. No wet or frozen clinbers to fuss with.
B+ Proper wax to usc is Doverqeu by o factors.
1. Teaﬂerature of the air.
2. Stabte of the weather.
3. Nature of the snow surface.
C. Wax types.
1. In gereral, hard waxes are sood runzing vaxes, and sone will
clinb also in new dry or dan) SNCW.
» Soft waxes run in elo/zing snow and secme will elimb. Others
clinb well in dry sinowe. 26



II.

C.

&

WAXING (continued)

Klister types are for thoroughly wet snow.

Skare types are for frozen snow.

Speed waxes are usually hard and are for downhill running
only. Come in useful in waxing in combinations.

Eow to wax.

1.

A good base wax 1ls essentlal.

&. A pine tar base (Skare 18 good) 1s best for your skis 1if

you go in strictly for touring. PBurned into wood with blow

torch or other heat it provides substantlal base for other

waxes. {Not for laminated skis)

b. Lacquer or graphite base 1s aow the prevailing idea iIn

ski bases. Forms hard surface on bottom of ski and ls es-

pecially good for downhill running.

(1) For touring it i1s advisaetle to wax first with Skare
before putting on your running waied.

Follow directions for waxing for that particular wax only.

Thurb and palm oif hand are best Iinplements for applylng wax.

Rub wax from tip of ski tacl.

Apply wax with skis as cool as pogsible and stlill keep wax

workable. Let slkis ccol to alr temperature after waxing.

When they cool, place them on the snow before using them. If

possible, run skls first tlhreoughh unpacked snow.

Waxing on tour presents more problems then same operation at
home or at lodge.

1.
2.

3.

L.
5.

Skis should be dry snd warm for waxing.

For camping overnight.

a. If possible, bring skis into tent with you.

b. Wipe skis off carefully and place in sheltered spot.

¢. If skis are used as tent poles, be sure they are thorough-
ly dry (if possitle) to prevent icling.

Always carry a wax scraper and a cloth with vhich to clean

and dry skis.

Carry wax in trousers pocket tc keep 1t soft and workable.

Carry sufficlent varlety of your own waxes to meet any con-

dition of snow surface conditions encountered.

Waxing in combination provides adecquate climbing and sliding for
conditions not specificelly covered by any particular type of
wax.

ll

2.
3,

Effective combination is Skarc base with climbing or down-
hill waz.

Climbing waxes touched up with new snow waxes.

ihen encountering difficulty in climbing, touch up skis under
the foot with climbing wax.

Experience 1s the best way to learn waxing.

1.

Select fine varieties of waxes and learn how to use them
correctly.
Find out for yourself whet wax works best under glven con-
ditions.
Waxes may not always be sulted to local conditlons as
specifled by the wax maker.
summarize.
Proper waxing increase the enjoyment and safety of ski
touring.
Be prepared to wax for varylng conditions.
Learn from experience what waxes to usc, and how best to
utilize them.
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WAX CHART
Compiled December, 193!, - Revised October, 1941

Crust or ' !
Frozen Snow ! SKARE "

[ . ' 1
Spring Snow ' ' ' Klister
Ralning ' ! !
Very Wet Snow ' ! ' Klister
01d or Cloggy ' ' "Northland
Damp Snow ' ! ' 2 Star
New Damp 1 ' Red !
or Cloggy Snow ' ' Duhzinger e
Powder Snow J " Elack T -

New Dry Snow ' OSTEYE VIY, ' Dunzinger . _
Temperature '10 20 28 30 %2 . AL 36 0 50
'Under Freezing ' Over Ifreezing

EXANMPLE; Teﬁpérature >1, new cloggy snow -- Use Red Dunzinger
APPROXIIATE GROUPING OF WaXIS FOR COMPARISON
Wax Tow Dry Tew Snow'Clogzy'Wet 'Crust "Base 'Speed
'Snow Fesr rreez-Snow'Snow ! '"Wax Niax
L ing Point r J ! !
T 1 T T 1 T T -
Avalanche' Medium ' ! _mjy@dium. 'Grafleac T
' ' 7 ' 'Durolac & 60l &
A, & T. ' 601 ' #3 ' €02 ' 603 ' #E r#9
! ! ' 'Yli- o '”&PVEIaC Silver
Cascade ! Dry Snow Wax ! ster ! i 'Streak
1 I 1 T ] T "Grafi-
Dee-Bee ! Skimont! ! talta ! 'A=-21 Grant 'va
] " ' P11~ I 1 '
Dunzinger!' BRlack ! ' Red 'ster ! v 4-21 ' Blitz
- [ 1 1 t 1 1 t
Eastwood Y Green ¥ Orumnpget ‘Crange . ' Baselac ' Blue
1 ] [] ' t ' -
Metro ! YeIloW . ' r v 'Yellow
Mountaln ! J ! ! B ! t
King . Dry Snow Wax ! oy ! .
[} 1 t L] 1 4 1 1
Northland 1l Star '2 mtar'j_Stqr 'Skilac '5 Star
J J Klistcr- b J
Citbye ' Nix ) 'vox 'Klister!' Skare ! 'Schuss
! T TTTTTTRY T T ’ - 1 1 oY S j_ l“}.e 1
Schnelider' Hard 'Mfedium! Soft' 'Speedlac  'Perafin
1 1 ! 1 f [ t
Sohms ! Blue 'Orange'Gold ! 'Durospeed ' Red
1 1 ! 1 t 1 1
Wilby ' Yellow ' Red 'Rlue ' ! 'Silverlac ! __

Other base wexes: Ski-Pro, Vitric, Skigllss, Skarelac, Wizerd
Lacquer.

Other .speed waxes:; aA%xX Graphit Parafin, Pfeiffer's Topsneed
Silver, Mcdium hard and perfect parafin.
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WEATHER AND SNOWCRAFT QUESTIONS

1. Precipitation is caused by the cooling of rising air masses on

the mountailns. True or False?
2. When temperatures drop below 32 degrees, precipitation iz always
in the form of snow. True or False?

%2. At Mt. Rainier, the heaviest snowfall is at the summlt.
True or Falser?

i areas govern weather conditions in the Northwest and
cause (many) (few) and sudden changes.

5. Winds causing the most precipitation come from (1) north, (2),
southeast, (3) northwest, (l) southwest, (5) east, (é) north-
east.

6. Northwest snowfall is determined by
(a) Cold currents of cir foreced to nass high ahbove Japanese
Current.

(b) Molsture laden air currents rising against mountaln barriers.
(e¢) Weather forccest from San Francisco.

7. Sally Sitz and Sam Slicdes on a tour find that at Camp Mulr the
temperaturc is 27 degrees and 1t 1s snowing from the southwest.
What are the snow conditions at Paradise?

8. We may‘expect longer ski scason on south and west slopes because
a. Most ski resorts ure located there.

b. Heaviest snowfall.
c. Most accecsible from Puget Sound aresx.

9. After a warm sunny day the night temperature drops to 27 degrecs,
what snow surface would you expeet to find the followlng morning,
weather conditions romeining the samer

10. Rising temperatures tend to
2. Expand snow.
b. Settle snow.
¢c. Crust snow.
d. Form sun cups.
11. Wind crust

8. Is formed if snow drifts. True or False?
b. Creates avalanche conditions. True or Falze?
c. Is unbrcakable. True or Faloer
d. Is formed 1if snow does not drift. Truc¢ or False?
12. Mcrble crust is coft and breckable. ~ True or PFalse?
1%3. A Chinook wind is &
a. Warm Southwest wind. True or False?d
b. Sign of good ski condlitions True or False?
c. Talkztive Indian. True or PFalsc?
d. ¥arm north wind. True or Fualsc?
.. Powder snow makes grand snowbzlls. True or False?
15. Rain, falling directly upon the surface of the snow, with rising
temperatures causes ruin crust. True or False?

16. Each snowfall, through changes in moisture, temperature and wind,

assumes the same characteristics as the previous falls.
True or XFolse?

17. Having observed that the wind has shifted to the KNorthwest efter
seversl deys of Southwest storm, would ycu expect the weather to
(a) bresk or (b) storm?

16. Assuming 211 slopes to be egually skicble, on which slopes would
you find the best ski condlitions after o violent southwest storm
with the tempcrature about 29°, North, South, Eist or Vest?
Three days luter - clearing weather and cold north wina?

Two days later aftor warm deys and freczing nights?

-L1-
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20.

21.

22.

25.

2l.

25.

26.

After several days of settled weather, 1f you were on a trin S

the morning, and you felt a scuthwest breeze springing up, whct

conditions would you expect that secme afternoon? Two days

later?

If it snows when & North wind is blowing, will 1t be apt to be

(underline correct answer):

a. Cold dry snow or damp Snow.

by Will it snow heavily or lightly.

c. Would you expect 1t to cleur within o few hours or snow for
three days.

If the terserature in Seattle &t sew level 1s MBC,_with & South-

west wind blowing, what is the aepproximcte temperuture ot

Paradise Valley ct elevatien 55007

What kind of snow will you expect to find: (o) dry nowder sSnow,

(b) demp new snow, (c¢) damp old snow, (d) wet spring snow (e)

rain crust. (liark one)

Your pal reports buck with grect enthusicsm of the fine dry

powder snow skiing in Snogqualmie Poss. Tou read in the psaper

that the minimum temperature hes been 30°. Is your friend a

1iir? Yes or lo.

You are skilng at Paradise Valley in a heavy fog and a light

North wind. You decide that by golng up high near MecClure's

Rock you may be able to get above the clouds. Are your chances

good, bad, cor incdilferent?

You arrive at the lMeany Skl Hut at elevatlon 2900 on the East

side of Stampede Pass, anticlpating good snow because tempera-

ture is reported to be 220F. You step out of the train to find

it raining. What 1s the best explanation? ,

(a) The Northern Pacific Rallroad has falsifled reports to druw
skiers.

(b) The thermometer was wrong.

(¢) Warm air from the West is overriding the. cold air from the
East.

There has been alternate thawing and freezlng for secveral days.

You are skiing on an East-west ridge. will you find the beat

snow on the North or South side 1if

(a) Bright sunshine and cool day (temperature 350)

(b) Bright sunshine and warm 4ay.

(¢) Cloudy, warm day.

() Cloudy day, temperature below freezing.

A strong Southwest wind has been blowing for two davs. Tempera-

ture at 5000 feet 1s 30 degrees. Wwhat kind of snow surface will

you find on the following trips?

(a) High trip on ridges above timberline

) Up and down traverse at timberlline
(¢) Trip in the trees at about [500 feet
) will (a), (v), or (c) glve the best skiling.




AVALANCHES

I. AVALANCHES DEFINED. )
Avelanches are the sliding and/or fall of snow arnd/or lce
down a mountain slope.

There are two types of avalanches:

Ground avalanches in which all snow slides off leaving
ground bsare.

Superficial -avalanches which ls the sliding of masses of
snow over other layers of snow. Superflclal avalanches
are the most common.

II. CLASSES INTC WFICH AVALANCEES FALL »Nio THEIR CHARACTERISTICS.
A. Dry Snow JAvalanches.
1. Causes:

Large quantity of snow. As very little dry snow
falls in YNorthwest, the danger from dry snow
evalanches are considersbly less than those
cavsed by wet snow.

Low internal cohssion. The snowflukes are so light
they “float" rather than adhere Into solid mass.

Low exiernal acdhesion. FPoor anchorage to strate

beneath.
inzie of slope. Any slope above 22 degrees is
possitcle deangesr.
Crilsntation with respect to sun.
2. Cheracteristics.

Gredusl release by harmless looking snow slide, or
sudden release when suprort breaks away.

Hizh velocity with little noilse.

luch pulverization and with alr blast accompanying.

Avalancne tip is light and fluffy.

B. Wind Slab Avalanches.
1. Causes:

Little or no adheslon =0 lower layeis. Some sleabs
are actually dome chaped, with support only at
outer edges.

Wind slab is unstable becsuse of stresses set up
during formation.

Ereakege of slab, through external Influences,
destrcys all anchorages since slab collapses.

2. Creracteristics:

Usually found only in wintcr.

Consists of great blocks of snow.

Particularly dangerous because frequently entire
slope will peel off. (Meany HIll wind slab
avalunche of 1¢31)

will slide on relatively level clope.

C. Ice Avalsnches. :
1. Ceauses:

Naturel movement of glaclial ice causes precssure from
behind, forcing section of ice cver clope or cliff.

Sun striking ice wall will cause sectlons to fell
from wealening or melting of supporting structure.
Sun glone will not csuse ice avalanches. In re-
verse, freezing of ice after warm dey will expand
supporting structure causlng ite wzalening.
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C. Ice Avelanches (contlnued)
2. Characteristics:
Ice falls in various guantities, from emell slivere
to huge masces.
Ususlly ennounced by "thudding" noice, as well g
"roar" os ice faulls.
Mey start other avalanches Ly falling onto dunger-
ous snow slopes beneath.
D. Wet Snow Avalanches - Northweest Jecther Condltions lexke
These Our Chief Danger.
1. Causes:
Greet weight of snow layer. The decper the loyer the
greooer the dangser.
Low inteornal cnd external cohcsion due to lubrication
of wcter.
angle ol slope. May slide on grudlent us lov as 15
degress.
Sudden changes 1n weather and temperature.

2. Charscteristics: :
Fregquentlir preceded by rolling sun bolls.
Srow siides in weves; series after series of avalanches.
Litcle pulverizetlon 1s present; snow rolls as balles
with & swirling motion.
Ls soon w8 avoluanche stops, it freezes sclld.
Due to tremendous woight immense dancge cen be done.
Travels wre comporatlively slow speed.
In the Northwest trucks through forest mey indicete

frequently rccurring avualonches.

III. CONDITIONS WHICH GOVERN AVALANCHE DEVELOFPNENT.
A. Nature of the Terruin.

1. Narrow river volleys of Northwest, with thilr steep

slopes favor the¢ development of cvulunchss.

a. Avalenches pile up in narrow velloys, spread out
in flat valleys.

b. 411 slopes over 20 degrecs should be suspectod.
vict snow cvolenches will slidc at 15 degrees.

2. The contour of the slopc 1s en important factor.

&. 4 concave slope, unless the snow is wet, is ucually
safer than a convex slope beecouse welght of snow
1tsclf tends to compress cnd stabllize 1it.

b. In the liorth.cct a wide variety of contours may be
found in singlc slope causing danger of one danger-
ous slovc converting otherwiasc safe slope into
potential dunger spot.

5. Steep gullies form naturcl avclanche tracks.

[.. 3tcep ridgecs with strong winde Incrcasc formation of
cornices.

5. Ledges on which snow catchcs and collects wre & fre-
quent source of avelanchez, vhen crnow frem the lcdgss
f¢1l ontc slope below.

6. Natur~l lows of avalanches arc not so rcadily appliced
on slopes cut crtificiclly, suech «s rouds, cte., ©s
thce natural contour of the slepe g destroyed.

7. Somc stecp slopes never cvalonche, cven though in other-
wisc favorsble conditlons, due muinly to actlon of
molisture laden winds.
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III. B. The Nature of the Underlayer.

1.

Natural underlaysrs.

. Rocks, as rockslides, form substantial reterding In-
fluence to sliding snow, until they are entirely
covered by snow layer.

b. Slabby rocks, frequently feund in the Cascades form
dangerous underlsyer at all times. Cometimes natural
heat of rocks cause sSnow to mwalt on rock surfaces
making snow support fragile and easily broken wav.

c. Upthrust neture of Cascades makes formatlons of glab
one side of ridges, steen cliffs on the other.

d. Frozer bare earth is dangerous.

e. Heather and grass slopes, esvecially if grass i1s long,
is poor uncdersurfece for SOV .

f. Vins mavle and alder will held snow securely as long
as trees project above snow surface. after trees are
bent down by weight of ennw they ect as natural shoot-

g. Abundancs of timbered slopes 1s distinct advantage in
Nortnwes%, as trees hold slcpes from =11ding. However,
do nol be under the delucion that becsuse you are in
timber that you are always safe from avaelanches fall-
ing from above.

Snow underlayers which may be ccnsidered cdangerous.

£. Unbreckeble crustas--rein, sun and marble.

b. Wind slab--new cnow may disguise this denger.

c. Loose snow--cdditional weizght of new layer maey pre-
cipitate sliding dependlng upon condition of the
undersurface of first fall.

d. Hoar Frost--provides week bond bhetween snow layers.

e. 01d wet snow--is apt to lubricate bond between falls
of snow.

f. vcporeted crus--zny wet fall of snow on crust Is
dangerous «s it lubricates underlayer especlally if
crust has been rained on.

Snow underlsyers which may be consldered csafe.

£. Loose snow if fulling snow is of sgams generecl chorcctor.

b. Wind ecrust is usually sefe.

¢c. Ridged cnd scooped surfeces, and sun cups. Condi-
tions favor le the formctlon of these surfuces do
net favor avalanches.

IV. SOME IMPORTANT CONSIDERATICNS Il THE STUDY OF AVaLANCHES.
Northwest snow conditions.

A

1
L.

Powder snow.

t.« Powder snow avalonches dcpond upon Dreut masses of
snow. As very little of this type of snow falls
in this sectlon, there 1s very little dsngnr of
genuine avalanches. However, when powder snow
falls upon herd crust, there is the danger of small
slides on steep slopes.

Damp snow.

&. Moisture tends to adhere snow, and even hecvy falls
of damp snow will not tend to avelanche until

ffected by thawing conditicns.

Wwet snow.

a. Wet snow will easily avalanche due to the over-welght-
Ing of snow by wuter.

b. Depth of snow will be slight in comparison to 1its
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IV.

SOME IMPORTANT CONSIDERATIONS IN TEE STUDY OF AVALaNCHES (cont.)

!

weight. Wet snow 1s sometimes ten times the weiiht U
the same volume of powder or damp sSnow.
Notherly storms usually mean weather will clear shortly.
Scutherly storms usually mean a period of sustalned bad
weather and therefore heavy precliplitation.
Internal cordi: 18 of sunow detcrmine its safety
after falling, srow undergces vhysizal chunges which will
tend to form avalanche conriticis.

Through becoming wet, the ight obvicusly becomes a fector,
especially with heav, :cumulatlons. Na er inecrcasec mases
of snow.

How sncw becomes wet.
1. Thewving.
a. By direct sction of the sun.

b. Due %to 77 ° Korthwest humidity, condensatlon takes
plece ca. 8 heat to be set free from snow surface,
thereby s ' sing suriece temperature.

c. Cloudy sxics check surface hiaf radiation. This will
vary with angle of slope &nd height of clouds.
2. Fog or mist.
. Capilllary action.
i. Chincok Winds and rain.

a. NFos%t impertant condition of all in point of danger
due tc gquickness with which avalenche conditions
are creasted. It has been known to affect snow 1In
an hour's time to such an extent as to creute reclly
dangercus ccnditions. Do not venture into potentially
dengerous avalanche areas If weather conditions indi-
cate possibility of Chinook. Danger 1s minimized
during Chinoock &s no respectzble skler will venture
forth on tour under thoses ccnditlons.

b. Freezing weather following Chinock will solldify slopes
sgain, but following next fgll of snow avolenche,
cenditions may ain eprear in the new snov.

¢. Rain upon snow CTEOSES danger of strata being lubri-
cated before next fall.

Location of avalanche slopes.
1. Elevation--avclanches may bz expected at any elevation

at which snow falls in any guontity. Those elevaticns--

arcund 4000 to 5500 feet--where snow falls heaviest are

naturally the most dangerous. Lower slopes also recelve
most rain.
2. Orientztion.

a. South and west slcpes receive the heaviest precipi-
tatlon as well &s most thawlng and roiny weather and
should therefore be more often suspected.

b. Meny valleys run east and west, and north slopes under
these conditions should also be trected with respeﬂt.

c. Slcpes that recelve most sunshine. Sunny slopes will
avalanche first in warm weather. Shady slopes may
be dangerous for several days.

5. Physical characteristics of the avalanche slope.

a. The contours and steepness of the slope.

- b. The nature of the underlayer,--slabby rcck, heather
ond grass slopes, alder and vine maple slopes should
be treated with cer
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V.

SOME INMPORTANT CONSIDERATIONS IN THE STUDY OF AVALAICHES (cont.)

%3, c. Steep walls, especially if snow lodges on the ledges.

d. Corniced ridges.

e. Tt is important to know that the heavier the snow lajyer
the flatter the slope required to hold the snow mass.

L. Special characteristics of wet snow avelanches ig that
they frequently follow the seme tracls year after year.
However, due to varying conditions, wet snow avalanches may
fall at any given place given proper conditions.

5. Narrow valley bottoms sre dangerous in avalanching condi-
tions &s snow piles up in heavy masses In valley bottom.

The time element.

1. Under Chincok conditions, avalanche dunger is present at any
time during day or night.

2. Cloudy skics bring donger of sliding snow durlng war
period of day. ‘

Z. Under ordinary thawing conditions (eun, ete.), danger may
exlist from the time sun first hLits snow.

a. On slopes hit by sun throughout day, maximum danger 1s
usuwlly around 2 o'clock in the afternoon, when sun's

ays have most effect on snow slope.

i, When sun hits slope, 1t may bring down cvalunches due to
expansion and weckening of snow zupport. This 1s true of
both snow and ice avulanches.

5. When sun lc.ves slope, it may bring down aviclenches by
release of &strors by expension due to freezing.

a. Continued thawing lubricates snow particles and under
strota. When shadow pasces over slopc, the surface
freczes leaving slope in uncertain state of cquilibrium,
end may be set off by undue streszes.

6. The seascon of the yeur.

a. The fall seuson brings speclal danger of frozen under-
layer of ground surfaces over which new wet snow will
slide easily.

b. The nature of the snow stratification dctermines the
danger during the winter season, together with weather
conditions.

c. The cuantity of snow deposits, together with the amount
of thawing and the configuration of the slope figure
into spring snd summer avalanches. Denger from felllng
cornices is incresused as they hove multiplied thelr
weight through increased watcr content.

SOME FACTORS CaUSING THE SETTING OFF OF AVALANCEES.

A. Chenges In tempercture and settling of snow through gravity
causes chonges in stresses in the snow mass.

1. A drop in tempcraturc causes changes In size of snow
crystals and therefore makes for less cohceion.

2. Temperature rises mey cause expanslon of snow.

3. Settling of snow increases molsture content, and thereby
the weignt.

B. Outside influences in the stzrting of avualanches.
1. Skiers crossing the slope.

a. Due to the length of skis and the fect that o track
is made that cuts the entire slope, the danger of
sklers storting avclanchos is greater then thet of &
mun crossing the scme slope on foot.
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iy If snow laver is thin skiis will break entire support of slope.
ce If snow layer is thick or heavy the danger lies more in the laz.. 2f
internal oochesion in the snow itself rather than the setting off
the entire layer, Under these conditions the danger of crossing
the slope on foot or ski is perhaps equally groeat,
d. Undercutting the slope. This is the greatest danger as wet snow
avalanches slide in waves, and the upper section will slide over
’ the lower part of the slope.
‘6e The pressure of skiing turns will set off avalanchese
2+ A commice, ice avalanche or snow falling from covky ledgese
3+ Snow falling from treese :
4. Natural heat around rocks will wealken the snow supportae
5. Ploughing out of roads breal: the netural contour and support of the:
slopes
VI, SOME GENERAL PRECAUTICHS .

Ae A lmowledge of past moteorolegical conditions is essential to lmow the
neture of “he snmow strata, Dangers of avalanche conditlions depend not so
much on nature of terrain as on the conditions of the layors underneathe

By Learn from experience where you may expect "normal” avelanche conditions
and have such secticns carefully marked cn nmap. o

Ce Study weatner ferscastse In tho Nurthwost +this service is poor, as force=
casts comoc from Son Francisco, so that suddon voather chonges arc rocordod.
too late Lo bo of practical valuce It is best to learn woathor for yoursclfs

De A rocord cf snow dopihsa

E, Study of snow scutionss
1. Sounding with ski polecs

a. If pole Is pushed readily into snow (handle first) it will indicote
thot inbernal covhosion of snow is poor, oither through thawing,
from cold or damonosse ’

be If strata underncath cannot bo penctrated, dotermine from upper
layor possiblo dangor of lutrication botweon tho stratas

2. Snow scctions may be studicd in holo around troos, with very little
digging, or by observing heavrily scooped surfacose
3. Study of snow scctions can give jou oxaet dotails of weather tronds
{n arcas in which weather reports aro not avoailabloe
" F. Noto variabions of snow surfaces in rcgard to location and oricntaticne
VI, Tactics on avalancha ground. ’
A, Whore cver possiblc, avoid avalancho slopcs, ospccially
1, Short slopes over stoop cliBfs.
24 Long stoop slopose
3e Slopcs undor sornices and cliffs.
4, Stoop gullics, ospocially if thoy bromch cbovo into two or morc
divisionsa.
KNOW YOUR SLOPT#=KNOW YOUR WEATHER

B, Crossing avalanchc slopos (suspocted)

1. Where ovor possible cross slopc as high as possiblc, oxccpt undor o
cornicoe Follow the ridgo if possiblos ‘
2. Avoid diroet traversing, if possible. -If doscending, run straight ob

o. sharp diagonal across slopos If asconding do not switchbacke

Talke off skiis ond climb straight up on foote Unloss it is cssontial

for the wolfarc of the party the somsible thing to do would bo to
" turn back rathor thon ASCEND: avaloncho slopcse - i
3. Do not turn on dangoréus slopos 1f possiblce Do not over jump turne

The fastor your turn, if you have to do it, the groater the impact

on the slopo, and tho groator the danger of avolonchinge
4, To walk or ski. . ’

a. If torrain is diffioult, ond slopc stocp it is bost to wallks Boots
will compross snow and tond to kocp or incrcasc i%s cohosion,
Take long stops and toke carc not to mako definitc choamnel
ceross slopoe I snow l%yo§ is shallow the feot will bite through
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into herder straba boncaths If snew layer is deop, donser is
probally cgually groat on ski as on foote
5e Ropod or unropode
2e If slope is wide thie ropo should ot be uscde Slhiers should lzocp
ot loastu200 feot apmrt and if p0331ble shonld not run in tho
some trocli.
be If slopc is narrow, such as o gully, and good cachoroge is o te
had, by all mcons ropc upe
Ca Somo uug"OSulOJSo
le Tho importance of having a capable loador to maké doeisions os o
safoty of the slepe and tochnique to ¢ opplicde
2o Dontt cross a suspected slope mercly bocauso thoro is already a sid
tracl: asross it. C.nditions may hovo changed sines tho passage of the

last skior.
3¢ If an avoianshe has already faller «n a slope it is not nceessarily
safo, The failen eavw may have booan the supnort for tho snow aboves

The prescat avclanche track mar also provide a natural shoot the
shoots fur succeding slidosa

44 Boing in tho wiots doos aot nocoscariliy méan you arc sofe from avalos-
ches, Treos provens clides frem storbing, but they cantt stop tho one
that started Lizher wp. '

5e Skiing aicne i1 avalanche torritor: slhiould not be donce You shouldntt
have suurved cu® alomne in tho first placc,

Be Avbld trareling horizontally across bad slopese The vertical or diag-

nal line puts loss stross oa the slopcw

Te If trﬂvo]135 avalanshe slepes in misty or foggy vwoathor it is not
rccossaerJ ossontial to travel clos> together to avoid being loste
Unlcss it is also snowing hoavily you can wateh the sl track off
tho man ahéad of youe Conditions that you moot should be the deeiding
influc:ces,e

8e In tho Nortluest sun balls rolling dow: o slope do nét nccessarily
mean avalanche conditionse After fallec of damp snow, it is frcquently
safc to eross coven stoen slopﬁs aftor sun bolls start rolling.

How cver it is impomwtant to lmow your conditionse '

9. It is possiblec to run over sunerficlﬂl woet snow avalanchos which ine
volves a light coating of snove Do not attorpt it if snow bull: is
large.

104 Before erossing suspected slopes; looson ski bindings, and remove:
vrists from ski pole straps, so that thoy can DO ecsily discarded
in casc you got eaught in an avalanches.

1leAn avalanche cord is a heavy cord, usually redae, trailed bchind the
skicr in crossing susnceted slopes. This string fleats on the surface
of the snowlf the slzicr is overwholmed and aids greatly in locating
the victin aftorwards. As it is o good thing to have some heavy twine

in your ditty bag anyway, it night be a good idea to male it a red cord and use it
as describced above,

12, A mon on sidiis will start more avalanches than a man on foobe

13, HMombers of a party should bo soparated by at loast 200 foet whon
orossing an avalancho slopce
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PBOBLElS FOR AVALANCEES AND VAXTHG

Skls are waxed in order to:
a., Strengthen arms for touring
b. Increase one's ability to maneuver on skis.

c., Give Sam something to do for Sallv,

d. Keep Fibber McCee and Molly on the air,

e, So they may climb and slide easily in varylng snow conditions.,

What three factors govern the proper wax to use?

2.

b.

[ . .

To facilitate waxing on tour, Sally Sitz aad Sam Slides should:

a. Carry a wax scraper, True or ralse?

b, Borrow wax from others to save weight in packs., T or F?

¢, Carry most us=d wax in pocket(in can or tube) to keep it warm or
"soft., True or Falise? ‘

d., Carry but one kird of wax. True or TFalse?

After a warm sunny dav, the night temmerature drops to 27degrees.
waether conditions reumaining the same, how would you wax your skis
the followlng morning? wWax? Thick or thin?

. What wax would you use utndex The Tollovrag snow conditions? Would

rou annlv it thick or thin? Smooth o rouzh?

a, Rain crust Skare Thiclk _ dough(examole)
b. New snovr, Temp
25" : :

c. New spow;tems 30° T S .
d. New snovr,temniz’
e. Cloggy smov: 50!
f. Raining, temm
34!
g. New wet snow
h, Hard firm snow
i, Varving condi-
tions, SW,wind
temn,o0t
j« Granular, spring
' snow
k., Marble crust :
To increcse climbing apliity of skiers who slip backwards, it is
best to smooth out wvax wnder the foot. True or False?
In spring touring a single wax may be used as snow surfaces are all
similar, True or False?
Under what snow conditions would you use the Tollowing waxes?
g, A & T 603
b, Northland 2 Star
¢, Garflac
ds. Klistervox
e. Dunzinger black
T, Skare
g. Johnson's floor wax
h. Schneider medium
i, Eastwood Orange
j. Sohm's Red
Check the artivles listed below which you would consider necessary

e i il gtgin ——— e n b e — 1 — - ——

————— e - s S ——— — o — —— e ———

——— L e——— — . — e —— - § e et a_——

— - e s S—— — — G ———

. mme e emcs  wemded . me ——— e 8 —— e ————— s i

P o e s e——— B

for your waxing xit for a thres day tour in Aprid,
Mix ‘ Klister ' Red Dwmzinger Silver Streak
Dunzinger Black Schneider medium 2 Star - Blitz

- Sponge Klistervox Schmt's Qreange Baselae
Scraper Sohm's Red . Skare Gasoline

- Fitric Snow shovel ALT 603 3 varities am
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lo, The directions for the usc of any particular kind of wax apnlr Lo
'all varieties of wax. True or False?

11, You can alvweys depend on somednc else having theright wax to use
"under any glven snow conditiomn, Truc or False?

12. The greatest cause of avalanches in Washington is the Chinook wriné,
’ Trué or False?

1%, Snow will not avalanche on a slope less than 23 degrecs, T or #?

14, In general, the closcr to the source of an avalcnche vou arc, the
greater the danger to you because you will bc carried farther,

; y True or False?

15, In very bad avalanche conditions, list In order of safety the
féllowing places to trovel
a, On the slopecs
b. Along the botter of the slope
¢, Along the bottom of the wvalley
"d, Along the ridges. ’

16, After an avalanche has follen, that part of the slope included in
“the track may be considered safe. Truc or Falsc?

17, Numcrous rocks sticizinge up in o ski sloné help anchor the slppe so
“that it is relativcliy safe from avclanclic, True or Falsc? |
18. A slope of 15 degrecs 1s safe to ski on under any eircumstonces, T
’ ‘ ’ or F °?
19, Corniées, although beoutirful, are dangerous to have above oue when

"skiing, ruc or Falsc? €

20, Because therc is a ski track across a slopec, it is always safe To
"follow it. Truc or False?

21, For the sakc of argument, wé have four identical 30' slopcs cxzeepd
that the ground cover vorics. List in thé order of safety with 24
inehes of necw snow rosting on the growid,

a, Bare earth

b, Grass covcred earth

8. Rockslide

"d, Blucberry bushes )

o2, Bright sun is shining on damp snow, What time of day is it mos®
"1likely to avalanchc? Swmrise; 10:00 L,1Lj noon; sunsct,

2%, Sun balls are an ind’ . *ion that o thowr is boeginning. Truc or Falsc

24, Onec skier crosses & w.nd slab safcly. It 18, then, nccessarily safc
"for anyonc who is lighter to cross the slab,. True or Falsc?

25, You hove celécted to climb o peck which involves possing bclow sorc
stecp cliffs, You startcd on the trip after threc days of finc cold
weather following hcavy snows, Aftor spending the night on the mount
ain(but lower than the cliffs} you wakc to find a howling Chinook
wind blowing, You should: '

ts Travel post the eliffs as roapldly cs possiblc,
b, Travcl os cautiously a8 possiblc se you wont mcoke any noisc,
¢, Put on avalanche cords, )
d, Practicé turns on = 15 to 20 degrcc slopc.
" Ce GO homec,

2~. In bad avalanche conditioms yvou hove a lorge slonc of stcop hillside
to pass on the wey home, You cr¢ & mile ond o half from the rocd
but the skiing is fost and casy, The sun is just setting ond the

"weather is elcor, What should you do?

27, You are campcd on‘the nokrth arctc of o mountcin cmd to get home you
have to ski dowvm 3,000 7t, of stccp slopes, You have only cenough
grub to comfortobly last the next dey, In the morning vou wcre climb-
ing on thawing snow but it begins to snow at noon, MNext morning you
wake up at 5A M, ~nd sccthat it is clear. Tou check the snow to Tind
thot there is about 14 inchces of new powder snow, Whot shoul you do?

a. Descend ot oncc, ‘ )

b, Wait for thc sun to comc up, then desccnd.

c. Ration the grub and wait(fo§ the snow to scttles
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o7, (continucd)

" z8.

29,

P

d. Send up distrcss signals,
e, Finish the climb up the arete first, thon descend,
Inerossing a gully during cvalanche conditicis
c. Rope togethcr so that yoéu can help the other mrabers in the
"perty if they get cought, ’
b, Ski stroight acress the gully.
c. If you have a ropc, tic one mon on it cnd find = good anchor
"at the other end, _ |
d. Take off vour skis and wslk singly across the gully.
e, Tcke off your skis and ercss siagly on an cscending or dcsccnd-
*ing line, )
f. Ski dovmward diagonclly ccroess.
If caught in a Chinock wind when skiling on wet snow on a 20' slope,

’

you should:

o, Get off the slepe cos quickly as possible.
b. Put on scomothing vaterproof, )

c. Start uphill to get above the Chinook,

d, Pray,.

30, You find it neccssncy Fo ski along a narrow roidd which hos not been

plowed out, and vhich lics on o dangerous slopc, Where weuld you

"ski?
31, Given the following pnst weather conditlons: A prolonged fall of

snow has been follewed by a Chinook of such scverity that it was
raining hard at 10,000 ft, Thé wind groaduclly shifted %o the north
but no snow fell for two days, Them 12 inches of mew snow fell,

It is then:

a. The best time to mcke that ski climb beenuse the snow will be
‘perfect. ’
b. Time to stay home becausc it is toc cold to ski anyvay.
c. Wisest t6 give long stcep slopes o wide berth because they are
angerous, ' :
d. A swell time to moke a long trail trip through the forest,
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ROUTE FINDTNG AND PaRTY MANAGEMINT

D'J

Definition-
The art of finding orne's way 1ln unknown territory.
The art of fincing one's way In known territory and adverse
conditions.
This 18 Important because of what happens 1f traveller is un-
skilled in route finding.
(a) Party hecause temperarily or permenently lost.
(b) Results 1in traveling over excessive distances.
Equipment-
' The map 1s the most important tool. Taere are three kind

(2) Roud : map - sheows features of general area and acc
rOaas._"Obtﬁiped at service stations.

(b) Forest Service or l'ountaineer map - shows trails and
distances buu.eeﬁ points on thzse trails. Shows loca-
tion of shelters and land marks such as lsakes, rivers,
ete. Obtainecd from forestry Service.

(c) Contour map - shows abselutce terraln of land and also
Some trails. Maps are usnally over twenty years old
and hence modern trails aroe not shown. The altitude at
any point can be easlily fouzd by using the contour lines
on the map. Obtalried at book and map stores.

g
essable

m..

The compass 1s an instrument used for estublishing direction.
Essentlel for use under conditicng wihere visibllity 1s poor
as in fog, woodg, storm and des: Luble “t all timea.

The compass is st valueble wicn used with & map.
The Ta VEOr compaes which costs dbcut & dollar is recommended.

The anerold giltimeter 15 opti
Used for determining alti >
Wworks on principle thet ¢ir sressure decrenses wlth altitude.

o o B
o
<
o
¢
s
.

Use of Egquipment-

Road map - Filnd proper roads wnd distancec to starting po

Forecst Service map - Locutlon of trails, peaks, dircction
lanamarks and cpproximaste altitude of same.

Contour mer - Nerth is usually ot top of mop, oricnt the map
to point Lorth. ‘

Determine the "lcvgtion from contour lincs - A contour line 1s
4 line connecting 11 points of the esarthics surfuce huving the
same elevetlion.,

Elevetion of climb or deucent found by compuring contour linc
at stort with that ot end.

Steepnesa of slope determined by tho horizontal distonce betwecn
contour lines.

Position of ridges ond valleys chown by contours.

Position wné ulfvbt*on of pcaizs showyn on contour maps.

Showe position of glaciers, 1lualkes und strorms.

nt.

2
in
ns,

Maps should be mountcd on clcotihh to preserve them &nd slso kept
in waterproof containers.

Horizontal distances from polnt to pcint mey be scaled.

One can determine wihich landmarks can ke seen from o given point.
One can determine wihich direction any point lies from & given
poilnt.
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Compass-

Dhaed on the principle thut a magnetic needle points In o fixod

irectlon.

Contrary to coumon belief, a compuss 2t Scattle cdoes not point
North but N 23%° E. Comp&ss must Le used with ccution in cer-
tain arcas waere lochl minersl cenoslts may pull the needle
off 1ts filxed dircction.

The cngle between North and neecle

gk n2lled Declination.
To use compass, hold 1t level, stscdy

rcedle down, turn compass

‘-” “
).-

scale so thot the ncedle points 2%% E of the North point on
compess scale. Holc casc flixed in this now¢t10n, sight c.long
proper mark on compaes scale to est tabligh desired dlrection.

Anercid altimefer
TUse 18 ecsy- just recd your elevution off the cecle.
“g¥hen cltitude is doterminced, wou can spot your position on the
contour mo

Principles of Route Locutlion-

Uphill
Look for the easiest way. nxoid gullies and steep slopes.
Pick locations where snow besu. Do not hlindly follow

the summer treil as 1t frenuantlv is not the best.

Look for flat or convex slopes, if possibls, to keep welght
on center of skis.

Select & roube which trovels upwurd on €8y traverses, with
a8 few kickbturnas ws practiccls
Avoid level travel s thls produces no runoack.

When elimbinz uphill, ski partles moy melie from 50C feet to
1500 feet per hour dbaanding on suow, terrain, clevation
und condition of purty. aversrts party can [igurc on 30C
feet per hour in sverage conditlions.

Downhill

Seleet route providing best skifng - follow bost snow and
ususlly stecper slopes than ﬂwhll‘ track.
~te of descont on skis verles Jrom § minutes to 1 hour per
1,000 fcet drop, dcepending on terroin, snow conditions,
ak1ll and condition of porty. Average puerty 1ln average
conditions should flgure on %0 mirut“s rer 1,000 feet drop.

Generel
avold dengerous spots such as crevisses, aveloenche slopes,
cornices, folling rocke from clifts ond open creeck trenches,

steep avalanche gulli:a. Jhere ncces u;ry'to cross dangorous
spots, select route to cross at gofest spot and hurry so

as to romeln s bricflv £g nossivle iIn dunger zono.
In the woods, follow ridgcs or valleye, but volleys arc bad
unlces erevks ure snowed under. avoid steep SLdL hill
because small gullies to cross and dlfficulty wvoding trees.

Planning o« Trip

Sc¢lect first the object, keeping in mind time of yeor, gxpected
type of snow, strength cnd sizc of party.

Study the threu t"ﬁcu of maps - locate cll poscsible routes,
shelters wurkinr spotsa for cors ond mein lonémirks. Loy out
“oq iblu mein brse lines - imaglnery lines connectlnsg two
pe cks, or & large streom valley.

ind spot for clocest help in cuase of ¢ gclcw
Inquirc of othcres who hove made the tilp. Find out approximute
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Planning & Trip {continued)

stoarting polint

The knowledge of somebody clse's

successful.

The Trip Upnill

Chock «ll cquipnient before storting.
Establish boge linegs
if possible, on polnts thot will be visible the
Sce 1f the roatce you
that you ere on t

Heve &t lcoast two

the compiss €08

trips.

The leadser should occaslonelly ordey
woy up so thut you
In poor visibility, plin

Plan trip down on
plessurc.
upward treocks.

In heovy 8now use
breaking.

Adventoges of thils
- D -

Every moembor tokes & falr
No one gets tired boecuse e only breeks troll for

(1)
(2)

()

30 steps..

The party is

The weclcr membores can travel in the rocor and

Timc involved, best possible trell, epproximate time to recch

end good skl areds.

mistake may meke your trip

Take heorings,
whole trip.
hod plonned 1s the moct feoegible onc now

cnd trke compase beorlngs.

he lond.
mops 1n the porty and have them 2long with
ily ceccssible.
Keep the party together both for
The pece should be the fastest of
known to be weck or slow should noft

s: foty und for soclubllity.
tho glowest mermber. Mombers
he nllowed to go on tough

"men or women forward".
will hove the moximum skling
to return fellowing your

"ping-cround-tho-rosie” method of trail

mcthod:
shere of troil brocking.
20 or

‘ble to travel fastcr.

miss the hoard

sné tirecsome work of troil brecking.

Do not be ushomed to take off
et froquent intorvels.
vell as the lecder beeouss cach member

Orient yourself
whole party &&s

Py

know how the truil lics.
Tt might nct only be drngerous for you but

OUS .

perty which hos to look for
Unknown territory Iin bad wed
At no time should

The Triﬁ_pownhill
The

keen the prriy bogether Jespite different
The porty should be kept together botl for

ity.

A1l the better morbirs

anpointed.

The reor guurd should ski togeths1 and not
rest of the party.

The lerder downhill should be &

first class skier.

captain

tbly not a

skils ot o b=d or dongeroug spot.
Thils applies to the
ghould
murn baek 1 conditions look donger-
clso fcr the
FOU.

ther is not recommended.

one ski alone.

ecess of the trip moy depend upon the le:cdert's «bility to
N

b
skiing speeds
gc.fety snd s

recr guerd with w

should be put In the
pres up eny of the

gocd route finder bub prefer-

sbout every hclf mile the lecder should stop «nd count noses.

In fog or storm, he should do this mor

tlie recr guard.

e often and clso count
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Trs Trip Downhill (continued)

T TAn exception teo keeping the pirty together 1is buckirceiting on
o clecr day wasn trn party may split up into twos or thurecs
exch golng its own poce. Even under thece conditions, the
reor gu:rd must sty vehind.

The cdvontages of this method:
(1) The members of the rear gu.ré wre hoppy because they
ere siiing with skisrs of cquel wbillity.
(2) The slowcr ckiers cre net hnh& 2y, scired or rushec
becouze of being behind.
(%) The s roxg °‘1urs crc in the rear cnd In cnsge of zcei-
n

oy T

o porty, they will crrive without belng
chise
(4) The party hes morc fun and con watceh the good sitiors

(5) The purty trevels down jusw s fact os its slowest
skicr, hence it gets dovn [uct as fost enywal.
(6) The menmbers of the roar fuerd goet mors skling in ot
the higher levels whore the snow 1o botter.
(7) No one gcts lest.
The routc cnd trip chculd be plinned fo“ the membeors!' plowsure

beciuge ski mountiineering is ckiing for plecsure.
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1.
2e
e

Se

6.
7

Be

10.

11.
12.

13.
14.
15.

16.

17.

Juestions
Any blooming idiot can ski in the mountains. Trus cr TFalse
You can find the altitude of any point by using a cceatour map. T or ¥
An aneroid barometer tells the tinme, T or F
One can find a good ski trail from a contcur mat. T or F

Contour lines close together means that i(lg lend is flat. T or F

g

The compass needle roints 237 E. of N T o

To box a compass mecr: oraging the compaqs in & specially designed

(5
box whieh wilil cemusoa.,be sor the magnetic declination, T or @

The degéln%t%%n of the acmrpess is its ac*t of refusing to be accur-
ate.

When the contour on =z c:psour rap is in o zanlil cirele it indicates
either a high ox 1w point. How can o01e tell which it is?

Which is generally tas easiest skiing? Mark one.
1. Ridge running.
2. Sido-Hlll gouzing.
3. Valley pounding.
Which of the above three methods is usually the safest?

A river valley could be dofined as a buse lines T or F

Yhich is the easier skiing - wuphill or downhill ? (underline)

Which edge of a map is usually true north?

An aneroid barometer is a haudy gadzget on a ski tour because with
it: (mark onec)
1. One can measure the stecpness of slope
2e Tell the time
3e Pradict the wesother
4, Varify once's lceation

A party is caught in a sudden snow storm above timberline. What
should one do? (mark one)

1. Hend for the ncarcst toelephone

2. Eat lunch

3. Follow tracks back

4, Continue trip

5« Follow radio beam

Party returning to camp in new toerritory wishes to avoid tiresome
climb over pass by taking a short cut. Vhich of the following
would you do? (mark onc

1. Xcep going down as long as the base camp was below youe
"2+ Take a lowsr pass and then ski %o camp.

%. Porget all about othcr plans aund recturn over former tracks
4., Take an airplane to campe.



18.

19.

20.

21.

22.

23

24 .

25.

26.

In the spring of the year, because it is certain to be sunuy czd
clear, you would leave your compass axd map at home due to the
added weight. T or F

On a ski mountaineering trip, the last one down iz a nigzerbaby.
t or T

On awaking at yo » 4000 ft. elevation cemp and firding it misty,
you would do wici. of the following? {(mark onc) :
a. Abandon your trip because it is brund to be misty at 10,000
ft. and you mighg losa your woy coeming dowrne.
be rub your eyes hard and see if the mist disapnears.
¢. Climp up, fellowing your map and compass, hoping to get above
the mist but turning back in ample time to get out of the
mountains in dayiight.
d. Forget about the whole thing arnd go back to sleep.

The party is inexperienced and in poor ceonditisn. On a bright sunny
day it should make  difficult and davgerous climb just to show
the good skiers that they can take it. T or ¥

A party of 40 wishes to ma%e a 5000 ft. assent. How should they
proceoed. (maric one)

a. Have the lszader break trail and tho whols party follow
him imnediately.

b. Split the party up into pairs with each pair making 4 dif-
ferent assent so that they can re2lly expleore the mount-
aine

¢. Split the party into two or three grcups with skiiers of
same approximate ability in separate groups with all
following the general line of the lezders group assent.

d. Every man for himself with a prize for the first one ud.

The leader should always take Juas tlose who from pagt experience
he knows are able to take the trip. T or ¥

Given skiiers a,a,a, znd b,b,b, and c¢,c,c, with "." skiers first
class, "b" siiers average, and "e" skiers weak, how should the
narty proceed up hill?

First Last

How should the above narty procsed dowrn hill?
First Last

All ski btours should be on Mt. Shuksan becauss when you get hungry
there is a 3aker nearby. T or F



IITI CAMPING
"The More in the Head the Less on the Back"

This section of the Ski Mountaineering course is devoted to
winter camping, that is, camping on snow under conditions trpical of
winter in this recion. It is the cobjective of this lesson to inform the
skier asto the eguipment essential to this phase of the sport and to
provide instruction in iis use.

The skier who sets out for an overnite stav in our wintcr hills
will be concerned primarily with two thirgs- Food @nd Shelter. Fol pur-
poses of classificativn these two topies can be proken cown as follows.

Food- Food and drink
Cooking ccuipment
Cookirg fires
Cookery
Sheltcr-Packs
Sleeping ccuipment
Tents
Misc. shelters
Warming fires
Misc. eguipmcnt and notes

For purposes of instruction however, it appcars morc uscful to
approach the subject of Food and Shelter from the viewpoint of the
skier who actually undcrtakcs a trip. We will thercforc sst up %o new
headings, namely,

1. What to take
2. How to usc it
Sk 3 S e R 3K 3K o 3K O A 2 sk S R A K IR RO R 58 300K 0 A A % 2 AR R 3 2 3R 3K O e %K

1. What to tale

a. Slzeping cquipment d. Couking equipmint
b. Tent Co AZC
c. Food f. Ard a pack to cerry it in

a. Sleeping couipment
Tssential

Slecping bag-

Dovm if vou can afforl it. Wool Tor sceond ciicice. No others
practical.

Bag tapered at foot will save wcight.

Must bec long crougih to cever shoulders but "shorties™ sinould
cut down vag to sulit.

Dravwstring at top helps o keep out drafts

Hood with dravwstring or sn&aps kecps outl
cars, etc.

One piccc bag is lightest but separcte caver has sdvantuges.

Double tubc construction is best.

Double sieeping bags are vermer and lighter then two separate
bags.

Can use a lighter beg in = good tent.
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Desirable

Mattress- Prefercnce in this order
(1) Air rings (invalids) (5} Cork
(2) 4ir pillow (&) Paper
(3} Air mettress(f4 length) (7) Bougus
(4) Spongec rubber
Boughs alonc are adequate, and all of first six varieties are
better with a foundatio? of boughs.
el



Teke some string along to %tie tube on air pillow(g) if you
have*Dime Store" variety.

Sponge or foam rubber(4) herd to get and bulky fto paei.

Cork(5) should be in pack size sguercs glucd to cloth 1:d

Paper(6) is the corrugated kind used Tor pzcking.

Miscellancous

NMewspapers—- Are clmost s goed 2s g blanket when placad under
vou insidc slecping bcg cover.,

Bag lining- If your bleood is extrz thin takc along an inrer
bag mods of & light weight wool bluulet.

Scarf- A4 long, widc wool kniticd scerf to wrep arcund your

middlc will help.
Nightoup- 4 wool nightecp or knitted helmet is mighty comfy.

b. Tent
Best tents 2re as Tfollowe-
Sisrra
Mcazdce
Zipper
Appalachian

Misc. =2nd tarps
Must be absolutely weitcrproof c¢s it is iwpossible to avoid rubbing
roof. L wet tent is hcavier than e woncerprocl tent. iust oe
snowproof. If snow camnct bc kepr out you are cs bed off as tho
_ the roof lecked.
Must have ¢ floor to keep wind out. Guy ropes must be srronged to
anchor tent thoroughly.
Use rubber bands in mein guys to prevent domege to tent.
Must be fircproof to premit use of Primus inside tent.
Floor should bc chenp fabric ond not waterproof.
Zippcrs must be rustless matericl.
Yast have ventilstors to rediace condcnsation when ceoking.
Should bc big enough for cccuv.nts cne all genr, plus room to cook
Don't corry tent polcs- use sikis, ski poles, ice uxes, cte.
(se2 sketches of tents)

c. Food
Cooking is defiritcly ~ pert of the fun of cnhmping but don't over-
do it. '
Selcetion

Croose food by the cmount nccessary nng the distnnee it must be
cerried.
Foeod rcouircmernts con be divided genertlly os follows-
(1) Tr=il lunchecs
(8) Gver nite trips
(3) Long trips .

(1} Troil lunches.

Nobody ever sinrved to deoath in one day.

Anything goes, toke whet you like.

Take foods which will st.y moist.

Some things freeze rccdily or losc their tostc when cold.
Chocolate zots dry cnd crumbly. Orcnges frzcze ersily.
thole wheat brend dries ocut ropidly. Try fruit @nd nut
brends instcood.

Feanut butter is dry stuff to swellow. Jelly and jam rren't
much good in cold WG?th?r.
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Take plenty of ccndy and siiced stuff- it is the only pert ~fF
your lunch thet prevides any cnefgy that d=ov.

“nter is serrvee in winter- cerry fruit juicc or a conurnon.

A thermos bottlz of hut coffee, tes, siup, c¢tc., is worth
trlking.

Teks r lemon for rddition to drinking water.

Usc plenty of butter in sondwichos.

Cerry gum nd frait droeps.

A mixture of raisins ondé nuts ~re gosd for wunching slorg tlie
HWOY W

4 trril lunct far o scecnd dev cin be irken from home but it
must be m.de up of 'scuirr:l food' s stnduiehes ~nd
similar fresh stuff will nct kecp pmintable.

Cvernite trips
A typicsl overnite trip ineludes the following meels—
Dinner- lst nite
Breakfast- 2nd doy
Trail lunch~ 2nd day
Perhups trcil lunch lst day =nd lunch st cer 2nd evining.
Note thet this schedule calls for only osre mujor meel o be
ccoized in comp.
Broakfrst ordincrily requires very little cookiug.
A one dish dinzer is recommended.
Trvy cccking this £t hcome and rechecting in,comp.
Use 'dry' foods instend of *dehydrated’.
Dehydrated fruits ond vegetebles will not cock in time
for Sat. nitc menl.
Trv coocking vegetables ot home and rchenting in ctap.
Write out a menu and take it along.
Ham and bascon cre usable in mcny ways. Try various csausages
for a change.
If the distonce is not too grest it is possible to carry all
fresh or 'wet' fcods.

(3) Long trips.

On trips involving two or more nights out, 1t 1s imperativ
to use dry opd dehydruted foods. Core must be used to
ineclude some fruits =nd iresh focd, s ssvere digestive
troubles cnn develope in the course of sgavercl deys if

the diet is not reasontbly belinced. Brend ccnnot be
corricd so recourse mist be hed to pmn brendés or to making
biscuits from Biscuilelz, ctc.

d. Cooking equipment
Kettles- cluminum best, tin ok- get threc nested
Frying poan- srmy or Scout type
Cup~- tin, encmel-or plas¥lc- no hanllg or cpen type

C.

S

poon- deosert size

Knife~ steel cixp tvpe

Tork— not esscntial
Plate- Uss top of frydng pen or use paper plotes
Sctt ond ncpper shekers- closcable type or cld spicce cons

Misc.- ccuple of picces of wirc for pot hooks, veper mapxind for

LXe

al

1 purrocses, small piecc of socap and rags for washing and

~drying dishes.

Pocket axc- rather smell for cutting logs

Fatchet— zbout some os cbove but heavier
Camn <Xe= best cll=-arocund tocl
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