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es.—-'Ihe oni‘y part, of For contrast it is interesting to conr - i
horth Amemca up, ind.eh the enemy establdished gider that only 30 years aid magezine and Sui .
A beachhead in World Wer iI was Alaska, When dsy supplement. riteérs Were speculabing an thé g
néws of the Japanese landing on thres AL enbidn Pensibility of trans—polar traffic ) “Aay.™ -
Islends came over the sfires in the Bumuey of Tt was an intriguing speculation, but most P
19425 America.ns began to reglize for 'bhé,.‘."ﬁl‘.‘it*, Ammericang of that time rélegated the possi-~ i
+ime the military importance. of our far nerth= - p3adty to the very dim futures. "Suve, i1 maKes
ern territory. - - . good: sénse on & two-foob globe. of the 'orld.

Yut the practical dlf.»lcultles are oo, many.e™

Kthough- the Aleutians are in the Silb~ Not, even gturb illg,nts altered this op:l_nion.

Arctic Dpathér than the Arctic, the fogs, wind T g
and miserable dold=wet conditions encowibered Teday, howevet, t‘ne immediate fact is - !
there offered-=a8 no oné remembers betber than  that planés are flying over the North Pole -3
the Seabees==greater regigtance in 'some re= as poubine dubtyy and commeréial planes may

spects than the ensily, Nevertheleds, the - Civil Pollow tomorZcow. The eéra. of specalation 58
Enginear Corps constructed bases in the Aleu- done. The cirtain already is riging on afr
tians early in the war aAd later; 1 transport problens. over the top of the werld
- — gopmenged butlding a-biage at._Roint Barrow in fthat from mildtary points of view of.fer i .down=
the Afetic proper. L T “’“‘“"to-eart}'f‘cl“‘ onge Lo-engineuiisio .

e SELMeIe S s T

== The struggle for the Aleutians—=which Bulldi Anr‘hovs‘ for AiF Bricﬂ‘esﬁA’ci".oSs} the:

Amerivam navaI’a.rrd*militmy-—pc%w—'édreﬁtﬂn Iy . Arct;Lc.——More soecn.fically, you, as Civil E gi=-

reduced to.a side lwusae in the great Wafee=- peer Corps officerss TgRe weldoons » “that.. ™y
brings into sharp focus the vit 41 need for Jou WAy presently e called upon £6 bu c= |
greater-1xc isdge of experdence_fin the Arctic =~ tic bases to support stratégic and tactical
and. Sub—Arctica Sinice pary of ska

. operationsw Just asg ports are req,lired to

gtwork of steamship lahes, ‘86 bases
gos

AR zArctic, it is ggsent, , y serve our
point ‘ofl national securlty akone, T Fidl be ngcessary ‘¢o ahchor theé. a3r brid
11 Engl neer Gorpsx be thoroughly fa x over the podr. wastess The CEC, function
; cold weathe «engineerlng, ' e the same= nanely, shoré support for Sea-iir
- . o R i Power:3_but _elinnbe and geogr phy aré bound Lo
Over, t.he Top &f the World.==But there is ‘an present a host of vew provicis Ih ~the~désd
gven more Gomp:H “Feason for thege stud:.es gongtruction and mainténance oi‘ polar bages.
in Gold weather 'engineering lohg, range &ire -
plahed and acceptance of the fact that the - ]’_n additi on, you wild be confronted by ES
shortest comhmeredal air routes between Some problem i which yot w1 have an al:lding per=
cltn.es 31 Ameéydca and vardoys centers of pépus - sonal jnterest-—-how Lo mainta.in he ! health and:
ion 40 Eurepe and Asia pass thxough of hear efficiency of yourself and the msi ‘under jour
tic circle have broken down the Arctic coimand when thé bottom falls out of the ther— ¢
mameters And how to survive in emergéncies in :
cold weather. U iou  find that polar regions
4hat.vagt, frezen and scafice~ Y e righd . adherence Lo an entite Tiew set
<sf destined to becer® the worldis ~of zru_le,’s;. . o )
busi° st croqsrcads of imbernat: nal aiy coms ' ) -

_ meree==and pos&ibly our front Jine in auy fu-  The Alm O . this Semj.rlar,,mThe basic prob1m5
tare waks The Cd Exigineer Cornsx rast Know jn A._"'c'Lll Snstruction, the. changes 1n mode of
__how to buﬂd bases in support Qf this 1;1;9 ife reqm.red; by polar conditions and the Tea=
) ‘. D "”“*' = T O . ) l ) :
e e e i e e
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sons for them will be ocutlined in this course
of study. The ten chapters ¢ comprising the
1948-"949 seminar review in stmminyy form the
et infopmation now avallable on climate,
trauSpcrtatinn, -equip~
ment., Idsring conditions; éte., in the polaf
regions. It &s impoitant to remember the dn=
formation presented 1s. neither complete nor
final. It is oply the begt, thiat the Navy has
a.t this time. T.t is based on recessarily 1=

>asls - ‘However; cerbain orinci'ples,

terrain, onglneering;

o have a,lreadv emerged. ‘that, are unqunstionably
s angd ma.ny deta:.led engineer:l.ng procec}ures«-

o Ao smmamiFaAd DT
T PRTVIELA. S

and: 'cecnmquea uavs o..:&'ocaq
These will bé described. In addition, & bib-
Tiogpaphy 6 ofﬁered which will enable Jou to
pursus this study in wore Aetall, 1f desired.

THE POLAR REGIONS

Prac+ icad Gu:x.de Pcsi,s.--In “gonsidering the
polar reglons METE i "ae hard to i‘ind a fie

0f human Ymowd édge -# poyveals

-~
ey

so many prachticak de“ss‘.. i

These result from, the stmpies of hundreds of

men,--e;q:log;ers "
re&'ntljr'sciefrbists——%o have from time bo tifme
~over -the cenburicg '*pﬁrted thedr findings
nnd' experiencese Most of them, however, trav=

: : ’,ra.‘r'ely a+ the, some

time, 80 thab
_ Yo «correlate t"l r f'indlngs,; ]

: 't;}ﬁ‘ere ‘1"&3

atud. 3.Il=
ternationa_l. covn.erence Ax 18"79 whe'q t .

m'“ced o st ablE5h observation statln. 5 3n the
fhe American stations were seb up. by
Tibs Ao Wo Grreely
r ab Poinb
32=33; il
establishing s"batlons_

S. Army ideutenantss

two‘U. r
at Lady Franklin Bay -atid ko P

Barrow. Fli‘ny years later, 1n I
cou.ntrles coopereted in i

in the Arctic reglons.

- ' $h describing the Arctic ResSearch Pxogram
f'vf:"u ~ ooof the Office-of Nawval Research, Db. M. Co.
i ) many
owledge aboub
atra have-been
ed with great +oll and with hevoie.
) by simadl e:med;.tlonary forces seeking -
slore the Nofth countty over, the past twe
in the history of exploration -
of ‘the. North couatry, the United Statés Navy
icant and “chitlng

1% t.hat "there ard

l.esnyak p01n'b° L3
”empty areas in oup sciernt

biis of the Ardtics

red years,

ha' p]saved a. MG8t S
. The 1 ;a.u.es o“ Admzra.l Rober+ E. Peai

o

fa.n, ‘b '“"‘"‘aclcr P.:Lch...rd Gruze

L;ano; ; )
@ npvedl med.Lcal ofi‘lcer wh.a led h:.s exped

W e e T T

e v R

- uhe presgent. -

adventurers,, whalers, and mare - -

) ]j_ving,

c!?
onald Be

bt szt <

R BTN £ b e IR . REC) W A 2 i B R RE o

E@?éiﬂ

,seavckpof & losb Sie John Fanklin
Srmedda sely make one
hss -Been the fole that the Un:med States Navy
has plaved in search:irv the myateries of -the:

"We» .are_noew a.t a stage where 9 rea.li ing
our inadequacy of the tomplehe Story of fthe
_APctic: we mst seek the urknown L factors, Many
factors afi‘ect:_ng e capacity £6 survive in
the 4rctie heed stu ‘Some are i‘undement, .
and concern ‘the reaé ) roi‘ the ‘body to colml
envitonmerits and to A blasty othérs dre re=
lated to the proper diets tor Nortn country
and still others are more "géneral in
terms of khowing the | logical angd physi al
factors which a man may ‘ghecounter in 8o-
journ :m ghe. Ne : - - -

WAt

the Ner
yet fin égaruin

dties, the »geolog*c
in.general, the Inf
Arctic waters on our own
gast. and: wegt ¢vastal waters, the influence of
Avetic condiiions on Fadid trahsmigsion and
receptlon, the: influetice of the weather in the
Arcétie on cur local veathel, an and the general
prom_em of
vegions,

: a.nd ‘natural resources
SNCE of Jagrine Yife in
ma.rine Tife along the

"he Qffice of uava,l Reseafich is pursuing
& program 5f research t¢ obtair essential data
0 that, the Navy will Beé ir a Posrtlog to- af-

e how great

reraft £ligit thrcugh the Aruulc
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,5' ford ihose men whe are iiving onh .or passing In the Eighth Céntury, the Norsemen com= .
ho through the Arcuic regions the nest possible menced _véntubing out in fietic seas Fn opéh '
- protectiony and-cupport;-ar 3 to-make-ldfe in — _sailing boats, cn.jgded..on.ur by.the_sim, moon, R
£

the Noerth country as tinily ffiendly as it can
be when the true North is knowns An indtisl
step iy to. present those fact® sbout. the Nowoh
pountry as chey exdst and to mike the average
parsch who 18 unaware of the ifiue Neith realize
that there are many fine featurées and many
friendly aspects of the North country which

O AR PR A ’

G about the mysteries of the ‘Arctic L

have.been-buried in .a mass .of fable and,i‘icnion ‘

and stars. A legend describes how one Da.rt“y
of Vikings headed West with th¥ee ravens in
theird ship, They réleased . ongé a, few days out,
and it headed back east. They kept sailing
wést and releaséd & sécond raven. It hési-
tated, then like the first, flew back to the
east; Still the Vikings sailed west. Dajys .
_ passed_and they -eleased the thind raven. It £
headed west 3 poin the way to the V:ucingfs“““‘““”“-”

SN 5

s ' Cooperating in the research program, the

EE e ey U 1
¥ z ~pe

- Bursad, of - Turds -and-Dotks-has through $bs-ag— ——r —

tivities on Akaskals north coast provided a
§ most practical testing ground for beth humzms
K and m.achnnes.

Details of oil exploration at Point Berrow
w1l be diséussed Liters but 1t is sufficient
to say here that experiences of the CEC :and
Bu.Docks' “comtracterst forces on that job. are
affording an unsurpassed onportum.ty to de=
velop the iknow. how" for 1ife and work in the
Arctic..

e e & m

In addition, BiuDocks has constructed ah
“frctic Test _Staticn near Banrow at whidh our:
ovmy efginesrs and -0ffice of Naval Ressarzh
. séientists are ¢énducting tests of a wide va-
riety of watertals and machines=ranging frem
clothn_ng to lubricating oil. And, of coupse,
no better cold Weather- engineeriug-tests can
be run tham the achunal congtruction work ifx
prqgre5§.

Rl = ol )
alscover_y UJ. ibcmxmt J:‘JZULLL uur;u. “Oir wo..ledg°uﬂ~—4—-=. e

of that, pa.rt, of the world Increased..

Cr

1
s
H
¢
i

EXPLORATION N THE :A"ﬁGﬁFl.G‘

F:u'st Vovagers to the ,North.-—-At abéut une ’r:une ) 'Ihey : A '
} : Aristotle wis meeting ‘with his cle.sses ‘and the sout.nern shores uffered pastu.ra. for ca.t-' )
o - TS Alexander the ‘Great was .cohquering his first = ile and sheep. [ went fm'thefr 16 a -counbry
fi. - { wordds -« Greek ndmed Pybheas sailed out of the ed Vinelan -rprobably Newi‘oundland and
e S Mediterranean. and headed dnto the gregt un= 1y New ! Englands Scholars ate still de-
- ‘; ‘Kiiowns This w&s a courageous: adventire because Ling the subject.. But thére can, be no doubt
- i ‘at that. tige the Pythagorean. school of philess that the activities of father and sen 1ed to.
% ophy had advanced the theory that the the ccoloniwatioh of Greenland. In fach, the i#
~=———==1i -~ . wvas.Spherical with & tcerrid zone ile colony prospered for three centurd: S TEwis, .
R a.nd +two. frozén zones to the extreme north anid emrches, and homesteads fiourished, -~ Then &me
: i south which wers umnhabita,ble. e ufikmowh catastrophs struck. The colony was
M T T R SO S _. _#iped out, - Réanly ‘two cérnturies passed, viills T
» © k. o - .- -He -digcovered a groip of 15Tands fthere ‘Greenland drifted $nbo, & 1and of mybh and sagae .
§ - Idved the. swvage Britens who: told him of Tands o
ther to the norths They called this Thule Gcmrerclal Motives for xploration in the 15th
g (Iceland\). We kiow that Pytheas Sallﬁd—past Ceatury.~-Exploraticn of the Arctic wes Stimi=
B Scotland in search for it; bub where he kanded Tated Bhortly after Colambus ‘discoveréd the
' I8 uncertain—-probdbly Southern Greenland be— New World. For it was in the lpnh century ‘that. T
: cause he corréctly descizibed chahges 1 i the geafaring nations of Europe 5 ,principa]_ly h
¥ and vegetatiom. . In any event, he got 1 Englandy-Spatn; Eelland G
- § studge 1¢6, fog; and éndisss Jdajs in Summer and the ‘Scandinavian cowfity
- i ehdleds mights in vinter, He #as called a ited race to find a short Set
; Wiget and his explorations Were ignored by the Land of 'Spioes; §4lk and gol 5 )
i the Romahs and forgotten for centirdes. Mardo Polo. Golurbis we-zt Hest. aut other 1ater
I
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_ &b the_end ‘of the Middle. Ages’
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woyagers went, North seeldng a Northwest Pagsage
over the top of Nerth fmerica or & I\xorthea.;t
Passage, skirbing the icéfielids, north. of ‘Scan=
ddnavia, Russia and Siberizs They did nst Know
that these passages weré open only for rel=
~atively short periods of the yéar.

There were .other st:unulants to Arctic )

exploratien, as ¥ell, Whale oil was of tmwe-
mendous: importance to the economy of E\..rone
Not only wa1

ﬁash:lm_mierred whale bone to athe 1ess pl:l.a-
ble stedl and wood éh theﬁ'_had Been” .us:bng
“for corgebs, And whales weré in Lamentabl:

sho¥t, Supply, except in Arcétic Watews. Here
*Lhey weré: ghundint, bub only the mosh. couias
“geous skJ.ppers dared to pursue then. This

brings up 2 point woérth emphasiznxg The whal=
ers were ne mere adven.turersor

They were ,prac-

'Consequenuly, ..n their wha ing expeditlons s
they bullt up 2 isoldd kmowisdge of =°'=mnshinx
in 4retit ice, and also »accurately charted
areas' in the North Atla.ntlc. - -

e - e T

In a.ddition to whaJJ.ng 'a.nd the sea.rch
trade routess; a.nobhe; inoentlve was the, sp
\oi‘ adventm*e wh:Lch po h £2¢
the wake. of ‘Golumbug. Sé@véI'lGSt Explorers>
who 'set sall to méw landg,. \claim.ng “therni. :.n
1-‘he names: 6f thelis- sovereigns,, Were !
upon tleir «tri\nnphant returns. . {L 1s
masy cases to Heé .a shortéut te becomin:

admiral.) Nor weré the eixdlorers the or

onés to benei‘:x.ta _Healthy st.ayh-at-nouna

Tne,wasibnlitv of i‘rozen lanas comain_mg
rbural Arcsoxmces was ZLess a mot:Lve

ot & -

Fig. 6. == Lt. A. W. .Greely and party -

tion than nught ‘have .been expec'ced.
it aid pley a parb 5 *1he
materials sought, although brief S .Loem.u.nt
was. occasioned when the Martin Frobisher exs
pedition in 1576 Brought back sdme glistening
Jblack rock which was first thought to be gold.
For this, Quéen EliZdbet made him both an
Admiral and & General. “The -ore proved: Wworth=
less, and ths approaching Spanish Armada de-
manded atteént ion nearer home,

However s
axfiel

L I .I..;...' T .
hwsst Passage,——d Vit

Was- put aﬁ ﬁhe head of ‘a major expedition 3n

3845, His party inéluded 129 en, many of whan
x:\fere e,dv young 048 of leading 3 es
-:Lri s the finest efi‘lcers of

two Shlps entered the
thread.nv the frozén :lea.nds
. to the norﬁh of Ca.nada until the ree.ched a
pomt twelve miles: north of King Wi ;
where, thanks to & faulty map, they fe

selves hopolessly éorreked by the' f)ack ice." 7
: ; F

The surv:. oS, stax-ving and: =beri,_en Foy
sc 1 vy, at tempted to march to sai‘ety. ‘T’hey

did o :p.n Eha{:. cold: en__ -rorimenu.

PR

D:Lscovery .of the NorthweSL }?aSSage.-—-uuher
explorers follcwsd, tHely ma‘.iur 'cOnCerTE being
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6 £ind thé Northwest Passage. Stimulating
the $earch were sdie gizeable rewards dfferéd
the first-men to-find ’+ . One. 6f the promoters

ST L EAAnA Y Sor-— nm i "“’ “".‘ES“S""'""“JO_"“:_Q“ Ha

after whom Pcint Barrow, Alaska, was named.
He was instrumefital in gelbting a law passed
whilch viould pay 20y ”0 pounds t¢ the discnverer

wea wa e

15 S0 6T

-

.é: -

o 'the passage and another 5.,000. to a,ny e
«plorer who ,could rea.ch 8% degrees No

E s Ea R

The. i‘irst te discover the pagsage Wele
u'WO !Engl._shm.en whose pr_ Ty task was 6 f:l.nd

sing -
Capbain Richard Co]_‘l.inson o.nd Capt.ain Robert,
. MeGlure, - They approa,ch' d from theée west ang
worked east througlr Meﬂi : é Sound wherée theéilp
Tlney ..ook to sled

an expedition which had ‘come into the archi- a
peLag@ ;rgn;; me Bagts

The yeat was. 2853

LFD wad ‘ma.de oze ‘tnan
Amundsen., who: earned
very of the. S HASI
Sounu 3 lhe worked

+

T

Ml W e e

east Passage has infinitely greater practical

value., Tt is ns.ngable during the three sum-~
mer moriths, and it is the :;horfbem‘ water route
cows- - -bebyieen. Soviet.ports=i -in Euveope and the B r
Rast.

It is an important supplement o the
tra.ns-SJ.berian railroad in the.skipping of
bulk cargoés, And frioin &, military standpn:mt

Thev Wwere

essary. £ st _pinc a‘o jg ¢his. pa.ssage,. the
Bussians have gained unequa:lled experlencev in
Arctic operat.Lons., ‘

gi *n history of the Nortucast. Passag‘,
on 't.he attempt bv S:r Hm.gh \Jillouchby

sy .

h‘qm t.here a lu ra.tive i‘ur
-ed with Englanda Later nttempt 3
push "ar‘bher uo« the East but. the *‘roznn Kara: -
ng block mr many

- el - e

e:;ploration.
He 'had Vil ited Europ and seen the benefits
derived by OtHer counbries from wha.ling and
fishing, ahd he knéw, of couree, that, the operr-
ing up of the Mortheast asgaze would provige
an outlet £or furs. s, tdfiber, etec., s dlready be~
ing produced in Siber: Bei‘ore he disd in

L
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S p— _nedltion-and.,oiaced a .Dane,
~whom Bering Strait is named’ in ~

s)

1725, he had '(.zmnched the ureat Northemn T
itus Bem.ng (after -

HAT ES
exploration, ‘begun. firom the. Pa,c:!.fic gide, pro-
¢eeded slowly and éarefully, differing from
Northwest Passage exploration chiefly in that
guppoit and infofmation was available from
Aitivés. Bering discovered that Asia and A=
merica were separated by watér, -and he also
Teadiéd thé Ammericen continent, although his
crew was in such :bacrshape ‘thatte TeRained - -
théte -only one Jday, He di:éd of Bcuivy be:f.‘or-..

" he could ‘get back to cin]izatio...“; - ’

- Ml
Lu.v

. Othérs; @ftér years of inerediblie hard-
ship including battles with Hostile tribes,
Finally ihapped the Nort,heast Passage and gave

R e L D s S U g

Fig. 8. = Pressuré Ice Lady Franklin Bay
of the pla.n is ail the moté remarkéabie when it

ig realdzed how :acanty was sippord for thé
theory 6f polar ite movementa

it worked.
citcle avound the pole and wommenced moving
seuth .down toward the north Atlaritic.. ._When it
. reached a poinu. aboub 370 miles nerth of Franz
Josef Land, Nansen and & compéandon got off
on. the ice and.made a dash. for the pole. Thé
drift. was too great.- At 86 Adegrees,JB'é" Ne.

‘hame as. did the Fram and the: rest of the crew.
Abd the first intdmate &tudy of the dr:LPt or3

i uhe polar pack had been completed

+hat, .

[E2 et

‘Tessons From Histerv,=-It is clisd) fob

cénburies men vehtiuring beyond the dApctic and
Anbarctié cifcles have come t6 khoi, usually
the hard way, that sgurvival was -essentially

St ‘Hussia 4 tiue picture of its awe-lnsplring
o toadtline..
ce 3V - -
S ¥ An. e:@_l.orer—sclentist £inally aceéciiplished
e  the. feat of salling the Northeast pagsage, He:
K wos A. E. Nordémskiold; a Fimn and one of the
I, all=tine greats ainong exploreérs, Starting
o E from Sweden in 1878 in five beats, he almest
S nade the trip i1 a sm,_,le season in tha Vega.
el “However,, wifiter caught him 120 miles short of
EEN 4he Pacific, and he ‘had to Zay over untit the
2 . early summer .of X879 to ge‘c, -on. through to the
:‘ Beiing Strs_-Lt
e T
én Discovery .of the FPolar Gurrent.=~A joung »Navy
B - muenant, George Washington Delong, sSet §ail
i fron Sam Francisco i in the Téangtie, -
. Relying ofr the. Japanese& current to -carry them
v up past Wrangei Land, DeLong and his crew plan-
e ned _toi.ga .as.f al:JowandJe.pole as posaible
*‘-;;;, by .ship and then: push on by dog beam. Winter
e caight them in the ice and 'held them there for
e two Fears and finally the ice irdwumphed, érush=
s - ing the ship. -Deliong and his meri-headed for
the nearest shore, Siberia. Half ddad they
réached tae New Slberian Tslands, then ‘pushed

P

‘on te the -dedta of the Lena river.
_ might have been rescued had :Lt not been EdeSad
& Faulty ap which errofiecusly located a Rus=
sian villsge nea.rly a Hundred miles from ite
tgue Tonations Deliong, diedy one of the first
truly great Amerdican - explorers.. Bub the broken.
timbers of the Jeznette gailed on in the dice

the Bolthsastooast of Cre

This phénomenoen chalk en;ged a young ‘Nor=
wegip*x who Wwag to hegcue one Of the mpst famous
8l1 explorers,. Fridfbjof Nariseén..

_patk, all the way around. the 'ole and down 06
fila

He was only
and ‘alréady hé had béen the first to cross
«-rf=enla.nd ice cap) when- »he got h::.s rée

ci; 1y designed huﬂ:l into the ice 26l
plat Wag to. Tet: the dce freeze -ardund. : i
the Fram, 5o that. evertually it muld be fonced
up on top. of thé icé. Then, he .and his party,
supplied for fivée jears; 5 pranned to ride ihs

ige cap drift to the North. Pole,. The da.z‘i.ng

PTIEL VR a1 e
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a ¢ase of Maq agaitnst rbhe elements, and trat

Yet the lssdons
ed through §tinig=
-the .ohes Which

which early e;qalorers le' g
g1e¢,, statvation and Aeath

, make: it possible for modérn kN el to exish e.nd'f

wor¥ in the Aretic with complete sai‘ety a.nd
comparatlve comfort. -

‘Highlights of early expl ora‘bion serve
perhapq bétteér than any other. device to dmpress
ipon & studént the. importanée of theé miles ladd
«down. by fr:.gid climate. That a gallant e
pecu.tion failed because its member cafié down
with sturvy, that a small parlby 211 but dled
; oabon. mahoxide. polisoning in ah adretight

"The Fram drifted in & wide

~— they-had £6 $urn back. Even'buBJJ.‘y they reached -

shelterg that brave men died because of an
B2r0r in. decidug whether land ©r weter indér—
- lay an dce field—these and wany cthers are the

U*xforgetable legsomis which Histery of...ersa :

And whideé thse following sections will h
the highlights of discovery;.
which the bibliography nzkes

i 883b16 3 :Ls cer-
ta;mly Worth the tide and effort_o B
‘Hotr. Earl}L Eacplorers agded. £, Knowledge of thé
‘:‘anctic.-—-AJmOSt & Half centiify before the Pil?
.grlms landed at Plymouth Rock, the Voyagés

N
2
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made By Martin Frobisher emphas:. 2ed the need

fonr ar
»an -drprovement in-nauticat-tharte-and-ih-
5 ,-.,.~ e APy ey

ST CEsery R r

= AS 4 I‘Gol.u.u, Lz'le
ccu.ntry"s best g°ographers gotb together with
prominént merchants and organtzed Lhe North-
. west Company in 1584. They chose thé best,
R ravigator they could find, John Davis, for a
new expedition, It wes a wise choicé. Not
only did he discover Davis Strait, bt he 'set
. & fire precedent in his dealing with Eske
= Orlhiq 1t pnnmnﬂ;g*« w—H-h 'Hmam “he By ad-

LIl

0 strike up_a tane and his gaile

' andT othér

moned enot,gh strength to push open a door,.

S5 N e e S SUAOT U

‘:_.Luc S-;U(VJ.J UL hUN Bbu V.LVULD UJ. bhe ch&&tﬂ
expedltlon fough‘ their way in small boats :
through 1600 miles of ice-filled s8a is a stip= ;
ring adventure, and incidentally, their first
act orl réaching shore at Lapland offers arothér B
tip to modern menjg they minched green grass to -

-end, their scurvy

. T_-ngi‘e Yy & PEW vears afbar Bnrn‘nfn -

ha ;poked’ into the Aretic ndrth of .

iclans &,
ors %o dence, T Thereafter,. “the . .Eskimos were
his friends==and friends. to many a later exs
plore.y . He also took tdme out to list the

flora. and fauna he Sbservads

T o

—

. ‘Bubt mosb. .1mportant Dav:Ls Was. probebly
the first of the explorers to. apprec" ate the
amount of preparatlon necessary for a success-

b s e T

! Not, too 1ong afterwards‘, in, 1596 Wlllem
: Ba.rentsv,. the greatest oi the Dutch A:::ct:Lc ex=

L= An -ent explm‘ers

pushed 1ts~ wa.y north to the pa +ip
Hovaya Zémlyan- wheh the wilnter :Lce closed in,
- Qruehlng the veS‘sel hopeleesly. The men 501;
g, They ‘determmed DC umu.'late tn

sh lter compleLely and thereby passed on to
el 'ter:Lty ene oi‘ t"le most mpor*tant lesscns of

’f‘arbon monoxl.de poisoning wou_Ld. nave wiped out 7
the entire party had. fiet. one of the meh sum—

o -

Europe, an Englishman hamed Tenry Hudson Wwho
earlier, in the ship Half Moon, had -discowered
thé Hudson Riwver and Memhattan Island, wag
Fots m’l‘.i.ssioned by a greu;: of Mercharit, Actventurers

to exp;.ore a "f‘LlI‘lO‘lIS overf‘all“ whith “Joha.
' reported as empty’lng into. the Davis
Thelr :Ldea was that if

_L.h,em aanHudson _adx “‘ h
interest:mg sidelight concerns the ship
penter whom the mitiheers begged to join t
{bécause of his sidil). He declined on growd
that it is netter to die than to live among ;
Judases. . . B

Another among the:

He foumi ‘that. Seurvy :
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served with gorrel wWas & flI’P antidote for folumbusg. And contimiously dur:’Ln., the, last x

- scurvey It is now pecorded what he recomend- 275 years: residént managars of thé Hudson's’ 7
od weranrarbidote- for he- antidote. _ _ _Day Compary have lived in contentment ab perit- B
anent pOStSk ey “of which-ere 4n tsolated e
In evaluating history's leggons, Baffin's  places. o for the native pedples, seattered A
glgnificance is that he reinforéed. the growing evidénce suggests thar they may have wade theit s
conviction that polar explora'bion heeded sél= Pirst appéarance in the North mcrlcan Arctlic =

énce-more than herolcs. And as 1::ooi‘ of ‘this ag long as 20,000 or 25,000 B. C. At pr'esenn, e

poirit, it was 236 years before any other ex- thé Eskimos are pe*‘fect.Ly happy without most i

'plc"'er got. ~a.3x far north in those séas as d‘id of the articles thal cve considered. essential

: ’ m—— e e e e 2 EL existence. These peaople aré not g
a2 3.
[
: - 1,
3o

o 1=

<+ s . -

*;3¢,‘§*..’ #ri-

. - Y TR “Frogen: #in_foxi the wifiter S oy

Atvainment of. th.. North Pole,,==At the turn an. jhferier races i i
tregources thay Hawve le: «ned to live TR the

of the. twenbieth ntury, “attainment of the
poles: became an intr gu.«:éng sport, in which the - Aretic. more successi'ulll than many go~talled '
more advénturous souls' in many nat:.ons took vl zed peopley j_n Less g 0TOUS climatgse - 24
pa.rt.g . : A Hundrcds' oi‘ whlte—men~trapners 5 miners, and z
- ) e spent their 1ifextimes there.
Iéai‘neg‘g to now the north, o tive
its To be Bure,
put it hag heen
xsc mu.ch i by lack of
n ural res.ourcea and :_nadequ.a’re r'omnnmlcatlon
h ‘the rést oi‘ the workd. -

Uni'é‘rtunately, sﬂ_nce ‘g,ne ‘explofers them—
'selves and-the newspapeis account*s of it
3 efices stressed ‘the Hardships and dangers
of travel in the Arctic and the rigors of 1life

the far. nortl, a " Soméwhat: errorecus picture-
ife in those regions hecame fixed in the

%

Oi'

‘aurbs ghoukd not be int erpr‘e't'ed

e poputar mind, and has 1ot ¥ 3t, keen =ent1rely'
;corz;ect{ed.‘ R o -_._ _.pede ¥
. . at anyone can iive ey eifr-the—-—- +
) 76 illustrate this point consider the thout fo#éthought, -§kiAL and endurs ;
f£oll owi_ng “statement taken from the War Depart— ahces A.rctic imposes its hat;ira.l rales'; .
merit, Manual {1 -I--?.L;O), Arctic Masalt and regulabion on its inha ;
: gecret of success in 14V eré. i
- . siThe Afctic region is nelther forbldgi;ng irig V{}T:!Ilj rather than agadnst n " L . -
nor :mhospitable. ‘Because of the emggerated - L - ;
stories of some explopers, it hes agquired dm Admlral Peary and it ¥is Contmbutlons.-—”he : g
ainds ef many peonle a whokly u.ndeserved rer— SXPLT 1 f tri.lth w’n:i:ch cou.nt :
utation for 1vability. Wh:Lte mefn settled traged:l.es had zmaues 3 j
“dnr the Aretic 500 Feafs before the t:.me of . adequate 4and scientific p epara.tlon ac}neved ‘:
- - . ) ‘ ‘ R 11 ?
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results impossible for mere human courage and
endurance, .

Y Thé bW, “howevor, weré combined in th
pérson of Rear Admiral Robért E. Peary, €EC,
USN; ¥ho on April 6, 1909 achieved the goal

* which -£6F centurids hadueluqed the othérg——==
T‘“xe North Pols.

v

in the recen’t. booky “To the Arct.ic,“(,vmich
Vilthjalmur S‘befanlSSOn, the famous. eXxplorer,
described as the best history of noPthern. ex—
tion so far wr:.tten*,, Admiral Peary is
( ribed as-being u.nique among Arctie ax=
plofers,. _"“From his firgt Arctic trip in 1886
until his edghth dn 1908, hé: 1abored .ninter=

ruptedly toward sclving some .0f the most dme )

.POI"G Among

A g uauu.lu.wa.‘—

paradox1cal comblne"‘lon of foreuhought and
- prudence with dash: and reckleSSness, of ‘o~
- opandzing ability with, tremmdous phys:.cal L

dura.nce and. batvence.

the patlem,e £6 Jabor and -plan for years, lose

everytnlng in a few weeks; and then_start in
om tHE beglnnmg,d the richer onl;r for
that mnanglble residug, e:qaerience."

ant. Arcticﬂoeographical problems.

o
=2 re I‘"

n-u-p’hn

'Peurv"s contr:u_outlons would flll a. bqok— -

how he Learned %o adapl himself to theé. coutbry
ra.ther than tox\f ght 1%, how he profited by

He

po:mt A syst.em oi‘ ad"ance
alsoé’ perfected {he system of expendlng ‘the
physica] sforength 6f his men on & .éxpedition.

suppl:y depot&.

by planned degrees. __For mmmnle, on his: -dash
£6r the pole, hé -iged some of 8 men .ag eariy -
trail-bieskers, then when they became exhaust=
&d, he sént thém baék in ETOUPS.,. Thug,. he
Wwas able &o husbend the streno'th of his. -own
Tast. group for the: f:mal eﬁ’ort.

I $ success an reech:ing,
the. pcle won nim the worlavs ac¢clainm, i fel-
Llow explorers aie more mpressed by man’s pac
tiént per: 1stance and couragze. Oncej hé under=
book ’c.o walk across twe miles of rubber ice

‘Whils Admiral Pearys

S et e et e _—— - iz
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Above all, patience, -

=k

- . -

where an instant's pause was swré death (‘t.he
man behind him fell throagh, but Péary didn't
pause long enough t6 lock around}. Again, on-
cexpeditidn to Northern Greénland, his toes
,froye » thawed out and left him - ith raw st.umpq
on both feet, the bonés protrud:ng. The Esk~-
imos reecueq him., But as soon as hls ‘feet
‘healed enough; he was on His way again.

Small wonder t.he Civdd Engineer Cev‘p has
made Admiral Peary almest .a patron Saint! f

ploration of “the_North aPo.L,r Regiop s~ T e
=TS, u‘j_—;;;cnnhm-n‘FL_:H\nmnn'lea._zndml'he..mor‘l‘hqaQ'L s ;
and Nortawest. Paqsages marked the -end of the o
tglamour™ era in Arctic éxploratiocr. In the. ’ )
last 35 years, efnphasis has been on. e:rplonng
_dits scientific aSpect.s. '

For. éxample 4dn ]906 VJ.thaJmur Suefansson,
axplorer; a.nthrolcglst anid ethnoliogist bégan
to study the life of the Egkopos and te learn
16 Mwve of? thé land. ,

From 1926 onward Sir Huberht Wilkins and
‘Car]. Eielson contributed mugh mforma’ciOn on
polar flying as alkso, as you will seé in. '
later ‘séctich dld ’Admiral Richard E. Byrd. : o

n 3937 a- Sovleu e.a:peuiu...cn under the
—eommand of  I¥an Dapanin linded by tra.nsport\
plane at the North Pole with personnel, sup—
Plies and eqlupment and Jived- on -the ice for
-a perivd -of more than three months. The
perlence of this exped:.’a:.orr is de.acribed in

- Iy
—3as leuer;\,hapf ™

e
el..

- _nTe u,.,_u.l_;._,. =

rS——y ::e.-v«

. _e;a-ta.ons the Arct.:q_c, ‘a8 weﬂ.l 'aSE rese rch :
wWork, wnich T CarFiEd Jut~uy—‘ahc—z'v’

Navy serve a8 other examples but théy are re .

Tated in greater detagl . in. othed ‘Bections ¢
the course and not. therefore. summanzed here.

Generally speaking. :mtereet. has 'cent.er-
ed on meteorology in-view of“the fact that the
polar ragions eXercise a dofiinant influgnce on -~/
wea‘uher, pa icularly in the no*"hhern hemigs

86 86¢ 1., the gearch for
: 148 oil and pres -
\ 3tals Since the. War, of ‘coursé, uran=
ium has assuiiéd great ifiportance..

Aviation Adds' no- Polar Knor\nrler~ —-Thev rdevel—
opmenn' 2 4 Ltz
scien: f icf and the
Antarc 1c. Not onl;r mere areas inaccessz.ble .
t.o & 1p t.ravel and* dog teams opened by planes,
act. 'n and cur=

Aviation, vith it.Sv poéwer t.o cover in min—-
utes, Teglons that ‘previou'ly had requlred
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— months of foot travel, was pct without its
e . adventurss. In 1897, Solomon A. Andreé; a
‘Swedish aeronaut, and two companions ook off
R ) from Spitsbergen in a drift balloon. They
hoped %o gulde the balloon by meéans of heavy
R guide ropes dragging over the ice. Extreme
cold contracted the gas in the palkoon, and its
’ . océupants were stranded and -heélkpless on the
¢ v ice field only a short distancé from thei
T - -gtarting pléce. It was years before thair
bodics. and last camp:mg slte wera found.z Lab-: -
ek, an ‘American, waileZI - weliEpn, milh a- Aird=..
giblée which managed to fly 50 miles before
being forced dowit. He was followed by & Rus-
. sian, Magurskn_i, who in 19lh managed to fiy
) a hydroplane £67 5 hundred kilometers into
Xhe Barents Seas

: After World VWar I, Lt MitieiholzsT, in-
o 1923, flew several flights over ‘Spitsbergen;
and two yearg later, Lincoln Ellsworths, Lb.
i CGindr., USNR, with Roald Amwidsen, in two. fly-

PSS ing brats, Teached 889N, latitude where one of ‘
N the plades developed :engine trouble and both :
o cameé -down in open water. “The plane ¢ould not !

3 | be repaired, and ice 2lésed the lead so the
‘ N other could not take: off. Desperately the men
worked to flatten out the huimocky surface and,
finally, on June 15, they were akile o et LT A

the plane into thé aif. Whén, within sight of Figs. 12‘ T Fllght of the Norge

Spitsbergen, the cont¥ols once wore refused to
filnction, they brought. the ship dowsi in open - Figing to- the Norsh Pole by air has now
wa.te;- oi‘f the coast and mére rescued. 7'Ine become gomewhat of a <commonpla.ce» veritures In

3 ¥ay: _Lv“é’ Ammnriz:on and B

R e i

'worth, t.his % accmnpanied oy IImberbo. Nob:xﬂ.e 5 5 May, Golovin flew i'“om Franz 3
“1 Ttai:.an a.viator, trivd again and flew from yeturned and on 2& Iay, *arrcrai‘t i'rom Franz
in 72 hours, the first JOQG-L Tand began - depos:ub:mg ths Papa.n.‘xr*drii‘t
f $o West OVer Las paTSy y‘u&hnyﬁmada:l’.__’fhe;DQlen ‘Thiree other .
North Pole, xbut‘, not the first to reach the ~ &rips weve made in May frof Franz Josef I,and
' s -garliers ansthes ‘membet - of the t6 addn Setting up the Papanin group: and in
U. S Navy/ ~£hen Comdz. Richard E. Byrds had June -and July ‘Rugsian. aviators flew from Moscow
flown from ng’s Bay, -Spit sbergeny to the $0.tiie Us -S. across the MNorth Pole, August.
pele ar'd back; & dlstancee of 700 miles in 16 Levanevsgkl dlsappeared without & %race b etween
hours Ellgworth pade another Aréhic > thée pole and:+ 4he U» S. on .a flight from MOSCOWs
in 19'31 as representative of the Amerlcan Geo= fhéreapon began a seareh for T.evanevski wh ch
- graph:v'al ‘Society on board thé was caryied on-into the- Summer of 1938, Om i
“Byrd ‘accompanied MacMillan on bt : C May A9h5; W MeKinley i‘lew 46 the pdie from
tion and thén turned attent n. to “the Anbs Teeland and in the. spring of the FolldAing year . . - o
arctic. Nobile, in May -L928, in the d:&riglbj_e . 8, Ay Ak Forces made :a mass flight from |
Ital:a, started ondé more from Spitgbérgen and Fairbanks, Alaska; 'Begimning in March of 94T,
flew eastward over Franz dosef, Land t‘r}gnc‘e' ~ ‘the UDAAF ‘began. regular weather £ .Lg,htS ‘o the 7
.0-fhe _pole. . On his. ret.urn, g pE1e:

was wrecked on the Spibsbergen A ‘ = : e et e e e e e )
Noblle and. most of his &rew were st ved‘ ai‘ter

Dbeing mardoned, for 6 weeks on t THE NAT’URE OF !PiE ARUIlG
»resen.tatlves of 7 hations took paru in the

gearch, among ther Amundsen, Who, lost s life  Modern ' Dei'lnltn.on, oi‘ the Arctw.——The reg"ons ;
in the venture. A Russian ama’ eur wireless surroundlng the North Polé “are divided ‘into
operator succeeded in picking Up the €all for  the Arctic nd.Sub~ATctic zongsw Gontra®y to
he*p and . Swedish airman: found ‘the parsy and popalar Heglief the boundary between these two
$lew Nobile te safety, On his second £ ;1g'ht“, areas is. determined by climate rather than by
the machine wag m‘x.ckea &nd theé Swedn_s | the A"*ct.lc cir€lé: which is diawm at 6a°30'N.
joined. the marooned Ttalia party. The. modern scianti f1c Aélimitation of the Arc--

; - 1.937‘.,the Russ:.anS‘bega.n a. .geries oi' tr;ps. On

-

- to mazte the h‘

1
i B i s S ) § ol SHEOE |

|
P PR a

’ the entive group was: rescued by the Ru331a.n ti¢ is that «rea in which the mean tdnpe“‘aturg 7
icé breaker Krassm. for the warmest summér month #8 less than 50~
‘ - L \2,»4.3 o

7906180482

ay

T R e T e, o, e e o © AN E Wm0 s P

N

T - Lol . ) © rem e

B, L N S e sa St e ~

dk ATy | Emcd o T o LA e i+ WO 5. T o TSR T 4y (I o TR



P wh::.ch approximates the tres l3ne or north~
ern limit of theé forest. The area in nhicn =
the mgan ‘hemperature of the waimest menth i
‘highér than '*"‘°I‘, i& considered the S\Ib-AI“"blC

Roughly the Arctic embraces in addition
to Greenland, Sp::.tsbergen and other polar js=-
lands, the northérn parts of thé mainlands of
..;ibema, Alasks dnd Canada, the Canadian Arc~
tic Archipelago; the cdasts of iabr .uor, and

— ~_J_A'l‘..he _gprth oi‘ Icelar}d_.._* oo )

e et

‘The -“‘roze.._Sea..--The Arcuc Cn&an; covering
approximately five million bquare milésy is

" abudt dne-thirteenth the size of the Pacific
Ocaan, A 0 tnis landlocked
galf of the Atlahtic Ocea.n is pet'ﬁ'e..m.tlyucov-
éred with ices; Tt is intéresiing 19 noté that
the geographlcal rélationship between the land
and .sea areas makeés it possible to reach the
Arcétic by overland travel.

'Thé Tatid Bordering
tHe “ATctic Ofean i3 gensrally flat, maishy,
and treéless. covéred with a var::.ety of plants
‘and grassés lmown &s tundras __'“he Sub=ATetic
on the other hand is heavﬁljr forested and dquite
mountainous' in ¢ertain sectors.

w

g it.-<The land borderiig

s e et

g
'

.

—

S W Dy SO

e

“Mosgb of the bund*‘a a0d part of the forest-
ed Sub—Arct::.c ars perma.nently frozén a few fest
benesth the suri‘ace. - This conditdion .precludes

- good.-drainags oy Tlnrgehmrt of the Arc

o e,

-
9:&-1. H

S| 4 K LA B P o PRy

b
- et

Flg. ¥3. ~ Nabtives at Barrow

—011 hass. been d:\.scovered
in many .sectic the Arctic and Sub=frétic.
In addition to. the Y. S. Navy Petroleum He--
gerve Vo« 4; private preospectors. and large oil
companies ‘have staked ocut oIl reserves:in Alas-
¥a niorth of the Avetie Circlé. The Imperial
Oll Company of Canada, a branch of the Standard
Jersey has~ sunk we.L_Ls along :

Natural Resources.:

3

The nomadic“IApps s, ‘the orlgitial p"ople of
Northern Biureps have uhrived for years. )
Arétic. ‘The pm.nr‘::.p_ue source o.f foed
and meat from theif rei
oyedes who. i‘ol_cw—a =..m3_ar Boile]
are found further east in Puss-

1]

remdeer as

I

S

56 nau::.ve populat::.ons-. However,
Arctdc and Sub-Arct:Lc regions of ‘Ca.nada., Alags
: d d, and Labrador it is estlmg.ted
id'on ‘of 132,000
Thiu na 1Vv

that there is a tohal popula
Ind.ia.ns, Esk:’unos a.nd A.Leutla.ns'.

R T P UV,

PR

mss:.onarles .

The fact that it is possible ko live‘
the Arctic. makes: the explo::.tatlon 0f the re~
gionts natural redoyrces an 6cOhomic pogsi=

-b::..!.::.'c.y.

e - -
i"l ‘bhe

D etnie o [
o “"'a"\\ t"..g.u;__—dﬁ

Coal of d:i‘i‘erent ‘degrees.- “of gi Ity ha.s

been. fom.nd‘j:hroughout tbe Arct::.c, and some of
£ e

natives a]ﬁéng the nort__f coast of Alaeka m:t_ne"‘
it for thedir -own ¢onsumpiion and for resale -
—Eo white iﬁhabihénts. . In additlon_large: coal,

vt

been( found. '-O'n '-th_
Between Great BEaF
are quite extensive.
inum adso are present :m the A‘

_—.-r P

-.uam::' auu vl

"The' fost abundant hatural reép_'l_iI‘Ce in the
reg::.on is the rich vegetation. Grasses and-
‘Planys flourish in the region,. prov:.a.lng ads
_eguate fodder for approximately five m:LllJ.on
\car::.bou, or remdeer, in Akaska aloné Whils
the exact: co:znt ig mot” “knowmn, it dis sstimated
i\ i Q. Lil)"}ubu;.u are capdble
of suppb*h::.ng % ir{:y %o forty million head of
this a.n:!.mal s whlch i& such 4 valugble .Source
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re\rersal in thought can befatt.r:_buted for the

¥hat_thé .shorbest air,

of food and clo’t.n:mg. On that basis the re
deer areas in Asia and Euifope are probably cap—*': moest parts to-the fag
: 3 vg twice as many head ag “the com~ rout.es +o these distant points pass over the
b:Lned Alaskan and Ganadian regions, Moose and Aretic., 7 ip: thé shortest shiproute
musk ox; though -net-as numérous as the cambo.l, dlstance between Yokohc.ma, Japan “and New York
t.hr:l.ve on the natm-al vegetat:l.on« in the Arctlc :Ls approx.lmately 11,169 i les, while the air

3
3
3
L

3
3
4
;
.
)
;

twe pe:mts over t.he -

plane luu.leage bet.ween Moscew a.}'ld New York lS‘r
As o t.:une «consumed Lu travel-=
2 € obwvious=

ot.her‘ mportant natural resource in
¢ is %‘”he gon.. erous fores, t.hat

SURPREINUU P I  3 -

places* t.ne 02 ees FEES. Are oTer’ 160 R S
‘afithorities claim that the- area Woukd be more. 'thht operat.n.ons Wover the top" were mot .
valuable without the treés because then ER feasible in. the past becauge of t.he vast ox=
would be covered with grass . and plantg and Pro= panges of rélat 7 une; lox
) m'de add:.t:_onal fodder- for the caribou herds. the abserce of gatiafactory 1and1ng places, - :

. .and. the ruaged weather condltims. “Now, with ~
fhe Imporftance. of the- Arct:.ca.-—-—ln *oerms of the development of planes With greater cruis~ K
ship- and train travely we think of China or: ing range and suitable ekectronic: vequlpment, !
Siberia as being gast or west of" th i the Arctic is no ¥onger an ;lmpregnable arrier; :
Stated: With the advent c£ long range' aive In fact, the Archic i well on the way & he= :
planes; however, We TioW. think of these As:.a:c.ic coming; ore of’ the hus:l.est air l&nes in 'the
countries as being 10ca£ed 6 ‘rhe north. Tﬁisf ‘

© o
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‘. In this respect it

must beé Teslized that

the sédurity we oncé dérived out. of. our geo-

graphlcal isolabion dnm_mishes each ¢a¥-

The

~ids

vitlnerability to attack from the north and

the likelihood of the Aretic becomin,

1ihe of defense give
and Teqiire approprlate

become mcreas gly val

demands.

‘T+ is intere stmg to noté that
-84 of the arga within the Arctic
Since shortly aftex
1917 the Russians

‘have been conducting scientific résearch in

the Arctic in an unprecedented MmANNer.
-~ -gfforts were d:_rected towards masteéring the
JRouté from Bering Strait to Barents
develop:mg the Soviet - ’rct:.c econontié 811y
© and fe}’plon.t:.ng the natma.] 1: ©SOULCES o

cle is cla:uned by Russia.
the ‘Bolshevik Revolution of

Apctic Sea
Seas,

That the Russian Shl
the fipst to conguer the
after ballll"g from Archangel to

- o 1 0@ct. 1932,

gatmg seaeon,
of meteorolog:.cal stations and .
aids that had Ppeen: ervecited by the Russ®anss-

The mporbance of such stations’

g our first
cause I.OI' ‘gérious
pl.ann:l;ng and” reseerch

thought

Of equal mportance 0 the geographn.cal
. 1s -the mideTal yvu\;u. :
u:[i'tﬁ natyral résourcés

o mnrl ¥ m\ch. to0;. reachedia

I

nor beast. This opindon was shared by tne
Seabeés on "Operat._uon nghamnp“ l'?S years lat~ ~
7 :

Follevdng Cook‘s voyage s malers and ‘Seal-
ers poked into the far 'sodbhern wWaterss and
Fabian won Bellmgshausen 5 an- explorer sent
‘out By "tussla, managed to Gross the Arctic
cizele at thriee aifferent pld.beS. The Engllsh
TUa's the ice

S our -
Geposiis and- stecipil mo'@mm mdleé under ‘greater

gvabesidé

approx—

B
96

Their

*"wa:.rlakov"' was
Arct:.c Sea Routé,
aring Stra:.t
within one haviz
was ‘dué. argely o the network

na v1gatlonal

phases ‘of "the ATCLIC . -
tlon ‘thag~the ‘total
ta:med there has Tong- since

.\.Ii‘c.l. < ,L».-

T #Riy for Ne:.ther Ma.n nor Beas
ess of the “Entarciic
ers - of & 11 zatlon, extens
was Jelayed uitil ‘comparati
Certadnl s, the arliee’r, exp
llttle to. our X ,wleuge of

A
LA

number of_ .ste :
been :mcreased. .

5n debermining
her on both the Arétic
s ’utb* cannot be over-j
The Ib.lssn.ans resiized this o ly too
- ands a8 earkty-as- 4935, toey
s.leugaoed ih studying and repo ting on all

had 72 sta:

Flg. 15, =~ Ice rldge ’

| I rélgined for a “Upi btatea Navy of -
ficer to discover that a e
tne mpenetxable jce. He was .
kes who headed’ av Ameriican. rAntarctlc »ex;olora— A
- hion - exped:l.tlon authorl’zed %y Cohgress in L 1836 -
There &ari be no. doubt. thait Wilkes cdW Land :
allohg the- line where Adeiie fand, Kemp Lahd,.
and Enderby Land are Known to exift. On ‘the
bas:.s of Wilkes" discover the ’Umtedr States

1d have been’ able 1O . How-
ever,'*we ‘Have 1ot y&u-6
of the ‘territory nof have xwer
of other- countries.,
other of the

ot standmg -early Antarcm.c

1y modern times.
lorers: contrlbuteq 1e
d weather Tiving.. ing the Soutt

~Thet anc:.ent Greek ph_.lo'sophers had pree-‘

couraged his sailérs
ardund. the: Cape of Go
e

L'a.nds to the TFar SO
« the Navigahor, i
to reach Indda. by Sa

uth, but 1ok

82 en—

sz Boe g of - ‘l"hP Z e

aues "‘VJ-CL-L gy

§ gl
He “+Hoek formal pessess:.on\

Bri’ 1sh Royal Navy.
of.

the continent fcr Queely V:.ctoria lby landing
on Posgession ISELand in 384Le - d diid
“he encounter the rente ~put he
also reached the itude at-~

ta1ned= for.60 yea,

- There followed expedltions by
Belglans, ‘Germians,, Scobs, SW di:shi; French a.nd
Australia.ns, Among the most tragic of these
wete the t,_ps, made by €apt. R. F. Scotk who -

71 2 : 1910 wvith the obgec,‘g of reecl;—
o kime, Capt

Roalld Amy

hiS’ famous Nol -+ Poler voyager
ihatlky had planned 6. by fo
but because Adm. Peary already~
- the feat, Amundser,, secretlysy struck out for
£he ‘South: Poles . With four companions: on skisg
.angd 52 - dogs, he reached ‘the pole ori L, Dew~
cember, x9id, Only a matter of days: - Yater,; O
18 January, 19 5 Scotd, anid hig . pariy algd
reached the poie; but died on the retum trip
to theds base. .

mundsen orig~
h Pole,
had achieved

P

an the south. ;
\ "ircle was c‘fossed. Th:.s was a=
H chi Jamas ‘Cook Who: proceeded ondy
i far enow ‘ hat f tend
i © lay 'j.er south it wa's. flt £or neither mah
P
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T Bxpeditions to hnhtarc t:ma‘ .

’ ons led by Reap Adnd i
doiiinate the, recenu ‘ex= ;
ﬂ.oratlon' of 'bha.tu con‘lnen« . Admival Byrd led & 'sécORd €3 ' i ;
T péddtion 28 and resuited In— Little. Amerlca ih 1933-35 He' . .
o the -seb &5 e e
from: ~wh:Lch sclentl_f:l.c studlej_ were conduc beds [ - e
this. expedlt:_on, however,, v_vas Byrd\ 8 w:mter—- g ’
Pla.nes, left this base on 'thé Rbsa barrier -gll, 'alone 3 at an aadva.nce weather base oA
t6 explépe %0 the gouth and east, '5€ sking 1o g 'S % “This, fiade 5 ¢
map ‘the great ioufttain rahges W ich border the - sible the fi_f:gt me 'eorclogj_gg;g:. Sbservations = X
- Sea. ‘Sécondafy to the s¢ientific -eXplo~ in the continentts inmberdor. ' o T
pation was the first fiight. over: tne Soush e - , e,
Pole. This was achieved by Admiral Byrd,Bernt. AR
Balclien Capt. A. C: McKinley and Hariold .June : !
in a tpismotored: planeé on 28 November 1929. A e
sun compass was used to determiné the exact x :
. £y .
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T T """"F"g".’l(m =2 -Army mstalﬂ_atlon, Greenla.na B : .
bo’cany, glac:Lology, terrestrlal magnetlsm and From a practi cal standpon_nt, ho,,wever, -
o808 'IO"Z'_E.D!}'"’““ e e g _A‘pé'_arr\'l' o rﬂ«amme are a'l'l pre*‘*‘",.much:onApape* e i o oas oo

QOthei nat.lons, too, have been ;aking a “Real - estate, -down there is like.l_y to cont:mue -
_ Mwelier interest in the scientific_features . at 'Lne cy“"'ottc«m of ’the wmld market... As one
and the vreal éstate of Antarctica. For ex- 5 g 5

e e S =

:

A X S v W

mMM:.w::::_z: 2od 5 S
e s
wha]:.ng repo't° 0 - shlp& in the .area. Seml—- - ’: ;
- permarient ‘stations in-the genérsl -area have als™ "~ ' R
80 bee11 set up by xthe: Chiteans and Argentines.. . Unl:.ke the' -Arcd:lc., thev Antarctlc 8. de, S
Argen»tlna ‘has bad one the- South Orkneys - ‘temlned by geograph:u.cal boundar1es~ and, dn- - 3
" gince .L90L1,,A as well as. W llfrhthouses in. the. \c.Ludes-, ﬂreughl;;;., that area of the Prak e
Me] chior Archipeélago. The Ch iéans put uheazc's-. clrcl d by the b0th south ‘paralle- - :
ﬂche ‘South Shntlands. . e i 2 ) S S
, o * T * The A ta¥ ctlc Contment,, scomprlslng some> ' E
Pmllt‘ 'al Clairs. to Antarc}tlca‘.--Altogether Tive miliion square miles, otcupiss prac 3.cal= o
'esf'uave l"ld c],alm to sll'bes of . Ly &) of this &réa. ‘Thé.refainder is taxen . 4 )
uf by the con idnentts coagtal waters. Tt is e e
_interesting to obgerve that the Antarctic con= - I
-Thc1r~clam.s “&1“6 b"sed“::u ua.uvv VeI - ~&nd \:Al.u.u—- o bdenh LEPPTCRImA ucb---uue”:'lbc' (oFig “'Uhe A;rc;c,lc N - E 3
ra-tmn,, and efforts hay ‘been madé %o bolster  Océan. ; CR:
them. by such at strative devices as appod . .
ing maglstrates- ahd 1ssuing whaling 1icenses., Q
The United States, desplte +he sarly vo;y- O
ages. of ] ¢ . R
'explo;*at,_ f oi‘ such «e‘cplorers as zAdmu'a.l Bv’rd, PR
has mads ne official o aim. On the other hand, W C -an, under the names Enderoj,*w_l es, 3
we conteénd that ‘soverelgnty Yequires moire than- Rogs,. ...nd Weddell, or into thre¢ sectors known -
. mere dlscovery, that it must be followed by ~ as the Atlantic, Pacific and indian agcording ER
'occupancy and use., ) to the ocean 0h whlcn- each spctor 'boraef's ST P
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. The oceanic moat that isolates the ant-~
. ' arctic from the greab sontinents of the world
1s over 600 miles in width at its narrowest
point. - ¢rossing this natural barrier; some
of the vorld's roughest seas and fiercast winds
are snéountered. The roaring forties, howling
- . fifties and screaming sixtiés are choice de-
scriptions of the weather conditions ‘that exist
ih the respective latitudes surrounding the
_ Antarctic. Sea ice that reaches a thickness
of seven feet in winter and immense pabular
jcebergs over twenty five milées ih whdth in=
e o hazards of the approach o the South
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smsect. -Seals, wiales and penguins de, howe
ever; thrive in the coéastal wWabers. ’
o Deposits of coal aré kuown %o exist in
the Indiah sector .ands Hiave been found as. close
as three rundred miles to khe South Pole. ‘The
pigorous climate; however, opposes e econom-
jle e:tpli)_"i}a?tidn of the oré. Pra‘c«tijéally' the’
only industry thab. exists in the Antarctic is
since 1900, Yas ifpcre sed rap-
idly in iiportancé. . ST T
FUE 1M - g

The icy fortress of the Antarctic

causé it resists olonization 80 ‘sprenuduslyy

ifine Antarctic cont
. By its iey -degolation-.
e the region, wiere gven

The cokd climate -of
in sufimer the-mean. temn~
perature rarely rises above freezings 35 chief=~
1y responsible for the permanent ice cap that.
covers. all but approximately one hundred syuaré
miles of 1he total area. Ahough the data. is -
incompiete, it is believed that under the par-
“manent. ice caps which is ‘&wo thousand feeb
thick in places, the -continent is a continuous

mountainous plateau with an average

height of -

: six thousand feet. The South Pole, which ds
almost in theé center of the continent, is loe=

- - abed oh a platesuy approximately ten thousanc
. -7 fget iR height-fTI;t“hags.,'bé,en estimated t,hafb

in the Antasct

there: 1s ancugh ice
& one hundred and twenty

‘the éntire globe with
foot layers

While thére are small Guantities -of Liny
jichens, moss.and grass to be found in the Ant=
arctic, that is practicaliy the extent of Xife!
The continent doeg nob have any huian inhabi-
tants; trees and brush are nons jxistent, and
the. largest land enimal is not langer -than an.
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- ) I‘ig. 21, == Iﬂe e ck e’xvountered
% . Arc Lic. At the present d;f i&, it is not con-
< "~ sidered bthat.the air routes over the South
i Polar “region can or will be used tq decrease
. traveling time bBetwéen the three borderlng
o1 continents. Nelther is it possible to visual-

-k - ize any extensive land or see ianeuvérs of a

. military nature during the short period ih
Wthh i is physic¢ally possibie to: -opérate in.
the Antarctic, For the Same reason as has'
béen pointed out;, the prospects that, the mj
eral deposits in the region will become econoi
1cally valuable are somswhat Pemote..

e ot = R S DU L o v -

v

White the Antarct‘ cond

at pres'nt, «play an, Jmp ortant

- —- gonemic -0 goditical -structure,;  liscoasvad .
- . waters are a mnatural refuge for whaled and
othér forms Oof marine.life.
L Ary in the Antarcu;l.c tas: been. a..

i'em; does not;
roéle in our e-

e constructlon “of advanced bases. R

. petroleum unit consisting of 181

The whalmg mdus- )

GEG. THE

- FINE e

In Peace and War --The respons- b:Ll:Lty of the
Buréau of Yards and Docks and. the Civil Engl-
neer Covps in both war and peacé is to provi

+the shéré support. péquired by thé Fleoet-
complishihg iis assigned nmissions. ThlS stup~
port..¢alls for the design, constiuction and
maintenance of the 'shore esteblishment and the

ah A arirn,

uuDocks 'B.esearch

ersonnel at Po:nt Barroy
L\&ﬁ
been acxt.lvelv engaged in mak:mg a,outrlbﬂt:mns
to the Arctic progrem. On March 21 of that
_ Jear, on imstructions from the Secretary of
the. Navy, the Bure u_sént a.recénnaissance
party of fou of: cers into Naval Petroleum

Resérve No~ l;, to. :aneutlgate problems which )
would be -encountered if o drilling progrem for
o1l were to be undertaken. -T. Hume, 2 _officers
and 5 enlisted men were fiown to. the Reserve
headquarters at Point Barrew, Alaska, to make .
i‘urther suiveys on which t6 basSe the chdice of
driiling Locations. . In August. 5 GBD 1058, a

officers disembarked &t Barrow wita ‘8000 tons’
of" drllﬂ::ng and Arctic équipment: The detach~

fment carried with it sufficient suppliles to
maintain cperatlon without reinforcement for

a 12smonth period. Contzet with the outside

world was. maintained by-plane and radic. Work

was immediately begun on the erection of- wca.mp
-~ for-sheTbed, Zand on the constwuction of an—

airstrlp for the Nayal Air Transport Serviceé

“vwhieh was to serve the. operation
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‘since~the *urn of the gentury,
the wanton. °1a11°hter1ng ‘of the
inter national pr'oblem. -
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-gxplora~

tion for oil through l95@ Point, Barrow also

t =T olnce fonat tnme work has*’cont' ued**stead—“ -
xspec«les is an - :Llya Pregent- p_l.a.xm Sall for uuub.umeu
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devices and uechm.que were developed for win-

terdzing ofimars +he-road équipment, involv+
ing Heatéd cabs, extended treads to reduce upibt

nnn'n'lna ’!nnd nnd nrehea.ters tO make stdrblng . otk
of engines Wos:.ble uhder cub-&érc conditi
Other spécial devices, fabricated at bhe Ad— !
vance Base Depot, Porb Hueneme, Callfornta, or *

“anow pomy
ing . S\-i'l.ps 2 br:_dges for spanning crevasses in
the i¢é, heavy cargo slgds foimoving equi -
mént , ice Saws; srow melterd, and special. me

ificalblons for living -quarters; -Sled. dogs
also_wére procured. Va.rloug testing deviced

F-?:]l‘g,, 23, =~ Approaching Antarcv’"

is being used as a Lest station for Arctic
equipment. Various Arctlc prattice.operatdons
havé been carried on since the war: ~In the
winter -of 4.945, the 40 Ca.nadlan Army winber’
exgrcises, Operation Musk Ox, had two United
Sﬁates naval cbservers..

.uea.’c_)e'_,eel Bar'txca;pate in Operations="Frostbite!
2nd "Frigidi,~—In the spring of 46, the Car-
rler "Midway"* off %he east coast of Greenlend,,

bl 4o, ‘
Seabees and 3 CE(, ofi‘lcers an.ded in Operat:.on
Nanook,_ (iC entrated‘ Its operatiéns around

W:Lll"nwa tested equ:.pment iR the Aleut_ ns,.
These Last two operations were cconducted by the
JArmy, & represéntative of the Buredn of Yards .
snd Docks being a member -of Operetion Frigids

_waw. ) -
Seabees téke Part,
A Seabee detachment accompanied* the. Antar tic
expedition Headed by Rear Adm1ral Byrd, Task
Forcex 68 known -as "Highjump"’ It J.oﬁned the

cc’n at mmhxnn angd main—

d for gathering sclen=

tenance operat:.ons 5 &
_%ifie and techiical data on stch work under
conditions of extreme cold.

Liatson Was s&tablished with CNO through
‘GEC oi‘ficers who a."compa_nied the exped:Lt:Lon,

was extendéd by the Buredu in workdng out log—-
Istic anid svecia.l technical ma.terial requlre-

—;,Jlata Wi eecured. ) - -

BuDocks was hot rep,resented oz Operation Wilie

and full engineering and techrilcal assistanse.

i

were furnished for checking bearing power oOr
the snow ifi its original staté and ~wider var-
¥6us degrees of compaction. As @ resuldh of
experimental work; carii¢d out on .stab ing
landing strips cn £now, much useful teehnical -

e o - - -

J T ]

ARY

From théir experience s the two rank:mg
Civil Enginéer Corps- officers on Opération” - _ |
High Jumps,. Commanger Paul D. Pavis, CEC, USNR,
offic¢er In charge of the Sea.bees, and ‘Commaridér -
Charles 0. Reiphardt; GEC, USN, staff liaiser
officer, ¢oneluded that Seabee units engaged
in pola,r work in the future sheuld be nai To
ed" to the minimum size required for the joo
and that versat:.l:.ty in the individual meribeérs
of the uni%, rather thar. the unit as a whole;
should be sought. Suppily dli‘flcultles in a
frigid climate véry soen br:.ng about mdimin-
t8hing returns'™ as the m.mber of men :anrea.ses 5

[T

i
]
b

) Not only is the supply s:a.tua.t:.on critic-
a.l, but opportu.n1t;es for vecreation are
tay it o : netale can .be mainta :Lned

e the ’H:Lghjwnp expedition, 166 Seabe
participabeds, ineluding 26 Workd War ¥ veters

jland Qi F B

_ zns, 20 Seabee flédgings, and 120 géheral sefv= -
ice men. - Thedr- assignment. was-the urilogading -
of ecuipment and supplies, and thé setting up . 4
of & temporary na.vdl base )y cgmplete Wi't:h hous- - 3
” 4
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mterconnect.x.ng tenls, and gtor
a0 n'n&lh

sge ‘fa»ﬁ,ibies.
2 temporary adrs rip and an
emergency base :.nn,lud:!.ng communications.
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BuDo\.ks- uOuul'J.butiOn to Operat:.on HTask For"e
68" —=TH SUDPOrL UL tWe- “operationdl moves S 1o
Greeniand made by TPask Force 63, BuDocks &b
‘the request of CNO supp'_l_led eqitpment and re-
peir parts for this expedition vhich furnisied
togistic support, for the United States Wenther
Bureau and the Strategic Air Command, Ui Se
Ay AT Forces, diuig.tie ToLT Hf-Coaanl.

“Gertain «ciitieal ropeirn-T parts required for
the unloading operations wers -sent to Thule,
Greenla.nd, oy EL g a.nd othe.; equlpment -and:

Suppl:\.es Were dehvered tc chips of’ the Task
Force ab. Bos‘t.on. Lo
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e e Mobilization Plan.--The next war will,
in all probab:.l:.ty 7 strike with less warnming
and néarer to the heart of our country ‘than
did World War II. To repel” sucn- an attack and
‘to launch a counteér offensive 1 pequire. Al
most instantaneous mob:.l:.aatlon.
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- The baekbone» of the presert mobilization
plan is the Officer Qualli‘:.camon and Sélection
. Program, promulgated by the Bureal of Naval
Personnel. “This program 13- baged on.the prei-
ise that as-a requirement 0f effective mobi-
lization and &3 & need of modern wWary officers-
T mist be ‘debailed -into-biilshs- for whi
will & qu:.re no training ox for vhich they
- wilk r-aqu:.re ‘mdgrinu trainmg.

[
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N o it e

T 1o acéomplish tbese’cbgecm.ves,wuulu
“must be assigned o bl

aré counterpar’os -of :
théy ars. most prof*c:l.ent 0T, "at least, to k&
lets withdr related jub famities. gehiing™ the
right man for the right - Job #will not only re-
duce training to a minimum, and save time,,
meneys. and effom, but 1‘0 w1l also mcrease
‘mQral;:.

G'UB-:

The Bureau of Naval Personnel ma.m’oa:ns
3 ‘carpént record of the qua_l.\:_cations of all
Réservé officers through the. medium of the
Reserve officers &I el quatifications quess
tiernnaite {form Nav Pers-319) Thare ques-
tlonnaires; reviéwed annuall:y, reflect any
uhangns, in the officers’ usefulness to the
Navy. Traiding; ,advancn in 2ge, business ex~
oerz.enr‘e, educat: 5. length of separat:.on fmm
3 act:.v:.ty, and, physedical - -gondi
pez*b:."xent fachors -in- -seleobing theé pr ope'r' as-
s:.gnm 4. While the. in Aormat:.on totlegcted
durmg World Wat I D v,:n.des a firin.basis for-
f i zation of pe’f'sonnel‘ . becofies
-18ss yalnabl ¢-.48 each year pagses. - ‘Tt Is im-
porbant; therei‘one, ‘that all Reserve ofi‘iéers
complete and sthmit axmual quest:.om"alres vhich
will indicate thelr greatest poten’s:.al

hey: - -

e e

w’th.h, e

f

e An‘t.arc\:...c take-off

How It WLl Work.
’the (.aak of .order wmtmg ha’= :
“ized t0O spreagi the work. Load an
the meximum seciurity in thé eévent &
trophe or enemy acbion: At the -preése)

Naval Districts have béen assigned the re-
spons:.b:.hty of writing mob:.hzat:.m orders for

:Lnact:_ve off:.cers .

—I‘iign 250

o
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e ool

Nawval Districts have recéived i‘rom ‘the
Bureau ‘of Mavalk Personriel; qual:.ficat.:.on gapds -
on all officers residing within the Cratriets
Based upon: the submlssion of annual quest:.on—
paipes these qualA Lcation cards can be kept

- up-';o—date. ’ -— =
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:mm:x_nent the

Vhen mobilization becomes.
] ! L ; 1’”" L:-__—_-,“:t:‘“t— I

Na«ral pistricts will k be: advis

cations the officers
ious at yities- musu h

4

be accom-

1zat10n Rijiet cara -

plls";ed by megns Of 4 ' Mob
which will be forwarded by therBursew “ofNavel.
Personnel for each biliet Lo be fiiled, With
- these cards: On ‘hand the varlous Neval Districts
- Calky with. llttle «dli‘flculty, Line up the ‘quadi=
fied tesecve officers. Is.lectr:.cally ,operatzeu
tabulating machines gan Fapidly extract ar
desired pattern of qual ficationg. It is pos-
gible, for example, "0 selecty in in @ very short.
time, the cards of alkl lieut.enants who ate:
gradvuate. civil engineers,. can speak ‘Chinesey
and have had construct:_on e:rperiencea, wder
air, in tunnels. : e . -
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The determination of thie- Nayythe overall :
requlremen‘hs in the event of mob:\.l;zgt:.on will
be made by the C‘n.ef of Nawal Opera'blons a8
the result of :muer-Bureau plann:mg. ~ ThHe hum-
‘ber of construdtion. batbalicns requited to
implement the’ Flest in the prosecu‘b;on of a
war will depend on the: type and sizé of the

operat:\.ons and +the needs of otlier bureaus.

R

PR

At présents’ the r)lans of the Butesu ef
Yards 4nd Docke ca: 1 for existing 0 gam.zed ,
Reserve un:.ts 1o be’ expa.nded oy bautal:.on s:.ze. !
o do this will require ytilizat !
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© This is the t:me of - peace but 0. 1
the mission of the Navy in protectlng the, e i
tion, the admondition of Jchn il dones should

-of theé Volunteer Reservew The fact that Reé=
serve units are scattersd throughout the cowis
to the general pattem of decentra~

1t zatlon and thereby lessenc the possibility be heeded. ) ] .
‘that cantinuity of the mobilization prografs . . . . -
mJJ. be disrupted by the destruction of one »in time o}_- peace it is necessary 5 pre' '

X

1ocatlons. T para and be always prepared for war at sea.V
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Startlng with the Map_ ~-=The purpose of this
_Thipter is to give you. a more devaited view. oi‘
the geographlcal featires; climate and ‘ocean
gurrents of the polar. Tegims as we know Uhem
today. This will provide
studying the cold wea‘cher »eng:.neer:_ng prin-
ciples and appllcatlons describéd i the r‘hap—-
ters that f‘o__low. -

AcGompanying maps w:LZLl pemind you that
therets more to the Arctic than axn rce«pack
floating around the Worth Pole, and 1ittle
ns¥e to the Anta sctic, forr eur :.mmedlate pur+
poses at’ Leasty than ons -big 1r‘P—ccverecL con~ .
tlnent enc:u'cled by -an ice pa.ck cfen hundrecs

uhe egsentials soon begin to

ttle studys
“paKe “shapes  Th
isiands,. straits, and bays, and the~
: “purrents gets much easier to put toge’r.her.
s e ~--umuch _closer study would be more essential,

* the iar noptliy 1f only +n ’enable vou to. ~,|_ncx
your way to safety in an emergencys

PART §f = THE ARcml,c.
L’M‘ D AREAS

Many ldnds of *ceuntry ma.ke up “the Arotic
and SubrArctice Scme cf it resembles stateside
areas, bub most - of' .Lt is vastly dlfi‘erent.

Alagks .and ftho Aleutla.ns -=The grcater part of

Flagka 18 ot ArcSic but Sub-Arc’r.ic. Actually
the fArg’r_,}c _part_is more or less confined to a
“broad zone that includes the coast from the
Seward Peninsula, whose tip is onty 57 mides
from Siberia, to Point, Barfow, and eastward-to
the border of i;né Tukon Province at Deémarcation
Po:.nto The Arctic coast of Alaska, like most
.. .. . of.the la “-border:mg the Arc

e e gnaail

and flat w1,h the e',, 15

1é dcean {s Fow
p\,_Lu 0

- SR N

e . oo z

R TP T AT LR P AR L 3l s 2 s A e L S
v e P O T e L TP oy o

iz

4 fair basis- fopr

s far ag the Arr'tl\, is concerned,\ after B

LgmSaw T vuzzle .of. northern i}
C

f“"‘; - Aw-h.:n(‘h «Oﬂa_.w LS .

-the Seward Penlnsula and Ca.pe
“bérs- are few aiomg ’

is gently sheliring
stand some dJ_stance out from shore. ]
fren the. goasgtal, plabesn is & series of -moun-
bain ranges some of which Teach altitudes of

foPe than 8000 féet. Bovh the westerm and: .
castern ends of these mountains; knowht a5 the i
Brooks. Range approach the coast ne, the west+ L
erh end being near Cape Lisburne and eastern
end near Demarcabien Point . The middle regiom, *
howewer 14es farther intand abhout. 125 miles :
south of Point Barrow. Although hot very well
. knowm, the Brooks Range -yanks: among the grea.+—-
-est. mountain ranges. of-Norbh- Amb¥ -

, of Alaska 1ocated b the
-most of. +the terriz
spal and interlor

"That portl
"~ Sub—Arctic “which -Gomprises-
tery, is divided into -cod

The former :anludes terribory south N
y enlnsula,

5 ,the Alask

L soumf" 5 HHETS
gontains ~theé BT ~oad -delias and. ]
of the Tukon and Kuskokw:m R:Lvers a.ndi is gen— -

ferallyl - lying., _

« [P

The Aleutla.n Islands together w:Lth the
Koma.ndorbkl ‘§lands,’ form-an almest periel
arc stretd nhg across the Northern Pacific
’O an to Kemchatka. Fowmed 0f_volcanic, T k,

%he* islands-ate gened el ly migged and mount
éus, and probably mob. fondly remembered
g‘eat many Seabees. “Albitudes oF 000 Lo 5”@
f°e+ are common and several mourdtains are con~ :

1 lerably higher gea 'cxers radiate from mary '

¢ the peaks, mosh: of’ wh:\.c,h .ave volcaric cEngss

Some volcanoés in the region are St 11 active.

R L3 R 2

The Alaska Penlnsula. is a m:.nland con—‘
timiation of the Aleutlan Tglands and is sim=
iltar te the Astand are in ge‘fleral character..
Altntudes however, are ‘commonly grea.’r,er° ~ For
example , I¥iamna Volcano and sone other pea_ksx
hote th lOS,OOO feet higho

Eprtah




~ ol e e 0T e ST

o s ¢ A M a

A YRR paeniemSSsy Y e AL doat

) =,

~. 3 2 P - e i
e e it © 1 4 o o e il = AR . st sz = ol
TR TR e o i e i e = -
= o w e 25 e e S e et e
)4»«‘{__}_._?"51.# lJI-L._IL\.‘-- P LE DL T w___“h_.‘a.__z_\*_ﬂ:._a_.._—at B 21. ....J'_n&_. AA—JA_«._.Y_}"’»‘ R L st ~Faas ...,......‘_\S.V_.A - b s Pl Ve zc AT _—.A_W < *L-T-A-A-d'\

v .

5 5 i - & N - «

- ; T | o ° - . ) - - - R - ,,I - - o ' " -'-‘-I - O : :i."\‘
o ’Q-,__ e T e U R P .
- ) R . S d
IR Fig, L. == Flat Arct:Lc Goast atb Pt. Baxrow - - ” i?
3 -The south coast of Alaska 15 evef more ma.ny places fe rocky, consistlng of g:_r'axute 1
; mountainous than thé Aledtian chain, The Kened ahd gneiss.. The islands. ¢onsiist ch:.e:f‘ly- of :
: . Mountaing tise to moere than -5,000 feet, and. .sedimentary rodks concealnﬂ ’*=r.ee.c’f1 tundra,h
. t Mt; Marcus Baker in the ‘Chugadh Mountains far-  md, and sandi =~ A
i . ther inland; is 13,250 feet hn_gh Farther . 4
s - " soatheast, Mt. St. Fitas rises to. 18,000 fect. o T . :
e e . _Tj!'lls Same..aréa. alSOa_contai laneelglac*uersLl.. AT -, Y% . navn'l ) .1frnstem Apotie Q'ﬁn"dé'_-ig,sﬁ‘._.__: _eweiia _a
e ircluding the great Malaspina and Iubbard gla chiefly carried o via the Mackenzié River, . :
- : clers, One of the major féatures of the in- -ahd té much lesse extent along the Arctie ;
PN terwor regicen of Sub-;-xrctlc “Alaska I's thebroad-=— -coast of - Alaska, - Commerdial I*y; ig—is cone o -
! valley Of.- the. Yukon Riwer. jucted aleng the Mackénzie Valley with a Eranch - . ;
. ; . - '~oute to Coppermine, ‘on ‘Coronation Gulf :]ust '
P T . e A Victoria T"land I e o
oo e v @yer 2000 miles in 1é) 3 & P
[ one of the major waterways of the worl_.‘ Eastern Arc ic Ca.nada :anludes i
. ; ‘early June to Jeate September itL is n .
’ ’ s;;.ssn_ppi type. Ihe valley is f‘rtmle :Ln many these » Ba.f.'xln Isl '1d whlch e a..mo.:t as large '
- places and is the center of populatlon., An= 25 ‘Texas, is the largest island in ube» Ca.nadnan
! other mgjor feature is the ,15 .aska tL:.».ngeﬁ, the Arctmc. Eaetern Arc -Canada,. in ‘contra t, i
. crowning sumnit of which &s Mt. MeKinley,. the .-
-2 loftiest peak in North America, with an alt:L- . i
. X ‘tude of 20,300 feeb. N s . i
R : o _ 8000 feet and those in eastern and nort‘aem , -
B “-Ganadian, drchipelago. and.-’Ad‘;'ﬂé.ée‘ht Mainiand 1n_ parts of E'L'Leqmere Island to approximat ; -
SE ‘ Arvctig.—Ardtic Canada cludes the Canadian 060 feet‘, in altltude.' ) slay C
«v ,'.,_ K o ‘A‘}_L 't,ic Archlpclago u:.O.y 0.1. uuc norcl .coast o 8108, - - .
: ’ of” Canada° It. s c«.mmrﬂ divi‘ ed irto g wesb= Whi e well developed fior s alorg the coasts .-
! ern portn_on and .an easte,_l- portion.  The bound- and bare rock surfices fa the mountains .are .
o ' ary between the two is father indafinlbe; but | common ift most of the islands iii the eastem .
T S 1 gen-_ally placed along the axis of Boothia  section, there are atso Jarge areas. of tundra, . |
: ' Feninsula and Somerset Esland, ~Begause of the On the main_ and, ;or .Aélllylér, the entire west_ : -
- - . terrain there is almeost no iravel. between the y
two sectlons. i
T T e - ~ v T e o . s . ‘- H
Westetn Arctic Canada - ccmpr:.ses' the maiin- Travel to Eastern Arctic' Canada is by . .
) land coast fiom Demarcation Point to Boothia *yail to Churchill on the wesec side of Hudsem- !
) ‘ Pendnsuls, and the: islands to the north, The Bay, by boat past the Labrador coast, or ,by )
AT Targest of these is Victoria Island which J.q . plane. Fort Ross, a Hudson Bay Company posb )
PR S v e aboutkd-hn,.,qi Za- _n{‘ ﬂl'\h"‘n—aM’\G"ﬂr—f\rp- F"ﬂr\-hof Sogby AT R - S
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of Cahada is low lying Mounte.l 5 are scafce
so there aré few glaclers. The mainland in,
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Fige 2. = Terra.Ln at Um:Lat A.aska

Much of Caucdian Mainkand Suk=Arciic . ~—Sub=
Arotlc Canada includes a considers plé portion
&f the mainland, even sxténding in Sane piaces
as far as the rorth toast. Tnearéa embraces
the Mackenzie Mountaing and some:
of anorbhwestem (¢ mada which are 8 ‘continuation
of the Rocky Mount ains and 2 pbroad compar=
e S ative__y £lat plain that slopes gentiy ‘from an

altitude of 1400 feet
kenzie Valiey to sea level around Hudsen Bay,
Alitudes of 7000. or 8000, feélt in these

ins ale qu:.*‘e ‘comiion ‘and some: of
- The

wes‘oem Builozsiene
- nbe se.
Macxe*lz1e nlver

peaks carry snow the year arounds”
] “Yukon s one of the

Juday

T L‘-—
-uc-w ~Ea

south of the Arctic Circle.

llke much of - Canadas
is mountalnmls parbl culaﬂ V”‘i"‘

the Torngat

othér ranges — -

“Just east “of the fac~ —

loxre ——Al‘onnvzh La’oru lor lies entirely,
its northeastern
Avetice This parb of Laprador,
g eastesn Arctic reglon,
"‘Mwncrthwmel‘-

TOLA

part is truly

jiountaing rise to over 50“0 feet.
Fiords penétrate the coast in many places.
_ yhile o trees grow in northern Labrador, the
"~ soubhern part is forested and graduslly mergss...

wi.'nn The Sub-Arctlc interior of uanad&.

nas an d.xca. v.a. a.x.’m;.\v;._......-

miles, Morve than threée qua.rters oi‘ uhis a.rea -
is .occupied. by an ice éan that covers all of
the interior and Tenves only
row ice-freé strip along the ‘coasts.

a rélatively nar~
Next o
the Green;l.and ice cap
the largest ih the world. It is Poughity
deme;-sha'oed, reaches & Maximum altitude of
about 10000 feet, and the ice is constantly
bu‘b very s_Lowly flowing, ou tward. It is esti=
mated that in some places the 1 ice cap is 7000
to 8000 feet thick. Near the-edge of the ice
cap there are nurerous crevasiges which -fmake
travel dangerous ahd in some vlaces almost.
:meosolble. Seme: crevasses ars 2kso found ifi
the imberacs. Many valleys, ettend:l_ng from the
ice cap to the coast, are the outlets through
‘witich the slow flowing ice in the form of glé~
—éters -is-discharged frow the ice cap into the
sea. Most of the Greentand coast extends out
beyond» the iee caps. although thepe are a few
. stretches, especial yin, tne Anorthwest and:
northeast, where the ice cap. descends dl'f.’e"“’
to the ses. !

'Lhe Am;arcHﬂ ice cap.

- great. : Ly

to m:.d—September :L‘b is nav gable for steam=
the Slave River south of Great Qlave uake
-distance of 130@ niles, : +he

Mackenzie Valley is well forested and Fertile
) C.ount éss la:keSs const itiite a qotable faatire
13,3.;’; 6 the gasts

“of the va.]_ley gnd the p
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boats from the Arctic Ocean to Fort Smith on

“TL.C“ ot & coasuas Gl

On the sast ccast :Lndividua.l peak
altdtudes of 10,000 to 12,000 feéts 1 y
NS,y OF ! Gunnb jorns's Mountaia with an al‘bitude
,~o;€ 12’,1j9 feet ia the highest Knows but there
nay be otkers not yet measured- “that arée even

B hi,gher. On ‘bhe other_
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are generally less thian 6000 i‘ee‘b; F.l.ords dut
deeply into the Greeniand- coast. ' Mary have
gle.ciera at théeir heads which d:.scharge large -
icebergs into the sea. The Eact Greenla,ud.
fiord system is oxne. 6f the most imposing in.

v nthe wobld. . Scovesby. Sound, which extends in-

1and more than 150 miles, is the lnngest tiord
dx the world and Franz Josef Fiord with its
'nrecipitous varled—colored walls equals the
splendor &f the Grand Cangomn.

Vel A

= S - -

grea‘b plain of norbhern As:.a. wh:.ch slopes
glowly inbto thé Arctic Ocean, ard all the is~
Iands 4¢ the nmorth. The coast along theé Aretis
‘Ocean varies from. Cape Dezhnéva, the north-
eastern exbremity of the Asiatié coltinent,
where the mouptains visé to 2800 feet, to the
Birgango Mountains on thé Taimir Peninsula
with an altitude of 2000 to 3000 feet., The:
~area -between thesé-twod Is.a- generally roiling
tuadrd belt that is drained by- _the €. Yenisel,.
and’ Tiena Rivers. Thesé large #Hvers are often
- “blocked -with ice for months, and floeg the
sufrounging -country during, the: sumiter thaw.
Trie best known ishands in the Arctic Siberian
zone are Herald; Wrangél, New Siberian, North

~Landy Franz ~Josef Fandy “Novaya-—Zenlyss ande— - oz Sub-’A'r'ct

Norwegian Ps.rl .dment wheén it, Wad rea.".‘ized’ that

the other treaty nat:.ons‘ would xhdve to glve

their ‘consen'b .
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Spitsbergen: All of these: islands with theex< - "~ fricih, the trée S iR
T -geption of the last orier-are claimed by Russia. - boupdaries of Manchuria and” Mongolla wh:Lle in _3
R Spitsbergen. fas-acquired by Norway..in 1925 .. 'bhe west 'i'b includes p;cactically falL'l. 'bhﬁ nothe B
1 under thé. Treaty of Paiis., Both Norway and . 2 R S — ;
¥ . Russ:.a ~operdte mi o8 “in Spitsbergen. An offer ) - - ) b
S 1947, 'bo fortdfy the, istand 3
- T , yoovisiderable in- Tr'ﬂ-afr@ ~=The - northern half.‘ oi’ this: boughdy . =
i £ the werld because of the ~stiaped island or gpprozims ¥ half” £ A
T v of Sp:l.r.'=b°rgen 1n 'bhe polar- ts 'bo'bal area ei’ hO,hB7 squere . ¥
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Ho tableland of volcanic rdék averiging 2000 feet
L aboye_sed lével. About one-fourth of the area.
R is covered with glaciers-and lava field. Val~
T Teys and fiowrds penetrate the great tableland
3 oh all sides.. e valleys or lowlahds vhich
qg-.{‘: - GOmPrise only.: one-f'ourbeenth voi‘ ‘the toted ares

~aye almyst the onlv “parts of tne Lgiani e
--.are habitable. Over 100 volcanic peaks rise
T ‘beve the surface of the platedii. Many bol
- srrings ahd geysers are found on the is ands
The. warm cutrents of ‘bhe‘Guli‘ Stiream help té

; lmnhg+hpugmu+hem1_no:¢bmf_.1"elmd in the

g
s
'r

—t®

‘f

Kola inlet and Novaya Zewiya, is sometimes
¥mown @s the Murmen Sea. The bottom of the
‘Barent's. Sea resémbles -a piver<sroded plateau
¥hith leads many to believe that at ohe time’ b
it was above sea J.ev*el. .

~ -«

S u.f ";&a uca io dGSC"‘.}.“A"’ —ﬁﬁmtb‘a+.~-h0ﬁ'v~0f_;__._.
water lying between NoVayd Zémlya and the Yanal

?eninsqla. It-is couparatively shallow ;and: -
lies en-‘cirely oh, the continental sheli‘. ) o

Hudson Bay:e --Hudson Bay is not an 1nte,gral

ub-Arctic category while the Ice' and ¢old

- -mn'rerrbfs; frem the Arptic basin n.mports a great.
deal of chilliness to the wiathet of the nozthe
ern half o.f the is*land, 5

OGEAN ARFAS

The- Arctic. Océari; a Gulf of the Atlantic.=—The .

Arctlc ‘0cean comprises & canparatively Smell
sein at the North Pole surrounded by a broad

continenta.l shelf. ‘The basin is appro:d.mately

.only 100 fathoms. The 1slands of the Canwdian

N Arctic fArchipeiago and tiumeroud other islandi

: afe on this continentel shelf, The contitadty

of the shelf Is also-broken by sevéral .de-

pressionst in the Westérn 'Hanisphere these. are.

:Lden+1f1ed ag Ba.xnn B&y, Beaufort Sed,, _ a.nd
the Greenland Sea, and’ in the Bastern Hemi~
sphiere, as the Barents and Kara Seas, Several

_.othér segtiers 2 2 the Arctic ‘Ocean have been

" ddentified loca ) “such as the #ast Siverian
- and Nordenskiold Seas, but these do not gen~

: erally deno‘be any physical distinctions.

M

e e e e e e e S

Bai‘fln Bay, which has an. indepehdent. bas_.n
more than 6000 feet deép, iseparates Baffin
Tsland frém Greéniarnd, = Gn the north and west,
Bai'i‘in Bay connects whth the iArctic Ocean by
. fmeans of variéus chatinels of the ‘Catiadian Arcw
i tic Archipelago ahd on the soauth :Lt Joins the -
Atlantic Ocean tlirough. Dawis. Strait.

) Beaufort ‘Sea is the title given to that
land-free section of the Arctic Ocean situated’
-Between Alagka and thé Canadian Arctié Archis
velago.

The Greenland Sea is that body of Watsr
bounded. Roughly by ‘Greenland, gcelunid, and
Sp:.tsbergen. The basin of thé Greehland .Sea
is sepatated from the polar basin and the At~
lantie Ocean by natureld ridges. It does.,. how-
-ever, comprise the orly broad .and compéx"atively
deep msand of égress far the Arctic Ocean, “The

ma¥idum depth -of the Gréeniand Sea that i=
knévm today ds 16,000 féet.

TaTe.

-~ T emsiara

" The Barem',s Sea 1ies we.
6rn Goast of Europe and the islands of ‘Spits~'
‘bengeH, Franz. Josef' Le.nd, and Novaya Zemlja.
The squthers part. of the Barents. Sea, between

s

e e
o

THG61n O--dBm—mt
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©2000 ‘Favhams in depth while the-she.f averages -

o e e S e
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- part Or the Arctic UGealr Dut IL ¥s v ol-iliie~
Iniportant nor+hern seas in the Westein Hemi~
aphieré, This shallow inland sea reachés the
_ Norbh Atlantic -Géean thiough Hudsoh Stirai‘o, a
" Lane 500 milés 1éng that geparates Baffin I~
land fpem Labrador. Foxée Basin, a- northern ;
dontimiation of Hudson Bay; confiects through - R )
the narrow Fuary and Hecla ‘Streit with tbe Chan= ! :
nels of- the Canadian Arctic Arch...pe];ggo. In
the Hudson. Bay -depths are genérally less than
650 feet: The botiém is ‘gently shelving =0 ]
“Lhab -tre wWaber Lo-shallow foy -séie.- StONEE i e |
off shoré. As a resyibs retrsating t.i‘des -
__eover extensive mud i‘lats.

' ‘IGE CONBIT‘ON&

An routstanda.ng characterlstic of northern «
—geas 1s the vast amount of¥ece=that “fomts-there. — =~ -ameod
in wWinber and much of which rema.ins the year
round, ) . -

o ..:n,-_,ﬁ\“,

lost. of this. 1ce is sea ice, but some »of
it is in the forin of lcebengs. stemn:mg mestly
._from the G Greenland ioe tcap. The: var:.ous t;ypes
o:t :l.ce a.nf.i tnelr pﬂys].bd,..\. o upe
aiscussed in deta

in Chapter Three.
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TIDES

Small Tices Gommon in the Arebic.--Tides in
* the northers seas Vary widely from paace to
places. T:Lde ranges aré always smaller along
- - streight parts of a_ coast than at the heads -of
- funnel~shaped bays along ‘the samé coaste " For-
emple, Frobisher Bay, in the goutheastern
of Baffin Island, has & funhel~shape and
:Lts tide range is 20 to 35 feet, On the cther
. hand. &t Clyde Irlet., on an open streteh of the
e it heastodoast of the same ‘¥8land, the t.Lde
v " - ‘pange is only 2.50 3 feets In most PEFLT O - \
o the Arctic small iides are more common thah Fig" 8o = 108 GEELt g b ourEent

{ - those of greater rarges HoWsVeT; Wrinds are &n off EXlesmere Island

- ¥ mportant influence. On the north coast of Also currents influence the na.v:\.gablllty' ]

i - _Alasks, Canada, an and. Siberia #inds sometimes ~ of ce srtatn witers because they contrcl the )

.o [ redise or Yower the norisl tide by 2 to 3 feet s dipvection of ‘movement of sea ice, For -example, - - -

dependn.no ypon the:.r dlreution, : -7, - the current that £lows south aleong the east
-y eoast, of Gréenland brings down Wk Ath it floating
4 . The. normal tlde” *'ange alopg the north  ice that in soms years Plocks: that coashs ‘

coast of Alaska is less than fadt, - Sim~ -
ilanly, the tides are small in the chanfiels ) T

- e T - dagdding " fron “the “Arctic Joean inbo the Cenadian - - The aebion of -currsnts’ in leaving -drift=
N Arctie Archipelago. In Coronation Guif, for wood aliong some- Ancbic-shores has saved many T
; : - example, the normal tide {s 6nly dbout 8 inch- ijves in the nast and will m'wably save more
. _6a, At Winter Harbowr, Me;.v:.]_'l.e Island, the in the i‘uture. _Howsyer', on. .5ome’ stretches of .
: °; -vénge varies .between & foot, ‘and. hz feet. ) coast this precious supply has alveady, been
L Se C - foused. upwt . % o
i oo

) Lo : .f‘ - S - . P - - . ‘Ja-> - e -

Co Ba.:i‘fln Bay “has . a highly .Lr.feg 21 i""oast
T vith many fiords. #S & pegult its tides vasy.
— - 1. _considerablye At Craig Harbour, in the south=

3 [,

B "General Drift Acv*ossw,he Arctlc.-—-b’os*' of the o
the Apob e Ocean drifts” frems - 0 F
ross the region of the o

esstern part of El.Lesmere Tgkan ;**heAHde - »{I\Igz?‘l'_.h p,@;\;e, +0M@ Greenihan :
range is 5 to 6 feet. -Ab Bylob. Isiand. off the: Some of this water Tlows eastward through the - —— P

: northeastern ¢oast ©Ff Baffin ‘Island, it &8 X2 Canadian Arctie A,rch__pnlagol. There; jo Ihiag ¢
R TE=faet. butat Pond_Thnleb. :meedlately to o, Smald. pa.rt of the transpolar arift, &t flows
the 'south :Lt is only 2‘ feet. ’ - v v she-wasteri..side of Baffin Bay =
' - and Davis Streit. end evenvually feeds the “Lab= -
’ ’ . pador Current. ‘Fhe bulk of ‘the transpolar - )
p— -~ ~The tidal range- slong, the Buropean coast  -drift, however, burns -south along the eastern -

of. the Barents ‘Seaeil considerably large. K  cO8StS of Greenland and Spitsbergen: As & - 3
long the Ymman cagsh is yaries from 113 feet. resulit, pack ice 9. ] spoughit fiom the ice—covered T -
; Bay to 18 3/l+ fleét.at Svyatod Nos,. - — “hocde Qcean,. slowly drifts past these coasts
enterb the Whn. e Sea during & latge part. of the yeal. . _Part of the

: _Fast Greenland Gurrsént turhs around the south=

ows northward alofig

: ‘ sk:.', and 201-, i‘eet ab g _ern_tip -of Greenland and _ )

S ; C—ulf of Mezém, t¢ 3 feet at Archangel. L {hé east s de of Davig Straic d0d Baffin BaYe . _ o ___: E

SR B ) - At the north end of this bay i swings wost. and -y
: T In"the x{ara: Sea the :rzmo'e ig enall, usu~ - South and joins a- southward dlrected current. N

) ‘ ally hot more than 'Lz feet to 2- “fleet. o in its progress down the west side of Baffin
! : S -Bsy a.n:i Dav:u: %vait.., )

Q‘G}EAN CU RRENTS i _ Glockswise, DrJ.Lt Horth of Alaska.-v—An exceptiop o
. - s - T Lo the géneral Transpolar drift is the currert v
b ) ) - in the Beaufort Sed, which ies wést of ‘the
e Effects on (,limate an? 1 a.u.:.‘r\p_.-'-'l‘he climate Ganadian Arctic Are Aipelag and washed the’
o}s arts of the Ar‘.,ti'c is strongly to¥h coast of Meska. 'ghjisl curpeat probably .
ence r thée otéan currentids - An example flows . sout"xwa.rd riear the wéstern side of the Ll ;s
_is /6" gold Arctlc suprent. flowing south past - Arch.apelago and then westward along the Alaskan & ‘
 fhe coast ol Tabraders vihich Keepsithe. Tapradoi  coast as far ag Polnt” Barrows- Here- it meets & %
b other coastaJ-' northeast currente . AN & mu.,.l‘\:~er~—n*‘1 EhOTe. et

;coast co.Ld in ‘compari 360’
apeas in theé same latitude. e . drift is frequent at this place.
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Gulf Stream waring_Scandinavia.
Wnioh Iiows atong fhe ~oast of Norway and even-
teadly through the southeérn part of the Barents:

- .8ea, keeps the Lattel free from pack iece and
N also makes it possible fo;-’—mctz::?l"“m-mt and
the Murmen Coast to operate from open Narvord.
33 larky, another branch of the Morth Atdantic

Drift washes the shores of ‘Spitsbergen and is -

respons*xble for keeping 1t western coast free

from ice dur:]’ ng most of the year.

~“Cuzvent dn”
current with & comwer-clock'm.se rotation.
‘Moving southward along the west side of tne~
‘bay past - Chesterf:.eldL Inlet and Churchill,
gwings e&stward near the south end. of the bay*'
o and then northward atong its eagbern shore 1o -
__Hudson Stra:lt. Here it turns eastward and-
= Follows Lie : vewgtrodt-to. the
:.ns= he Labrador Current.

ol
“oceany ‘where :Lt jo

© CLIMATE AND WEATHER

 Moving Air Masses
Fou -know,

the .climate o of a locality is -the

average of s weather over a périod of years

whilv weather i8:. gimply the currént, state of

~fohe~_tmosnnere¢and the seg=or ‘What you see
" and feel from day to dg

Weather sc:u.em.e is
concerned with both phascs_current #nd L.
_ ranges It i¢ obvious that a sound lmowledge
«of wegther sclence is important to the success
of mil’\tarv operations even :m the Aretidc.

The genéral (‘:.Lfb’lﬂﬁ‘blOIl of the atmosphere

~over.the earth caused by Fobabion of the earbl

sun: by mwses of’ air ie the prma jpfluefice

) 1imate and weather we hewe., Just
as uhe c,% culat:l.on of atr within a building
_ obeys sstrictly phy: ical lawg, sodoes the far

. urrmm“er_circula‘ﬁ n over the-globes -
i‘:l.culty in measuring. exactly the fbrccn tirat
are exerted vpon the atmosphere prevents more

accurate and advanced weatheP. predictionS.

e Unr.oad:.ng at Pto B “row

the- Hudson Baxu--qudson Bay has a .

'fabout'what -hapoehs in the higher

ape the Star Perfomnersg—-As \

and; differentials in edt” absowp’ti @ frem the-. --.Sphead. them. ovel

v

e
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advan\..ements s howaver, are being

e e it < o
P wu-brnhainc~wibitaniat

made in weather science every day, ‘Perhaps the
greabest stimilus to progress if this field was -4

the ¢onclusion reached by Norwegian scientists
after World War L that changes in weather are
caused by the conflict of swe,,p_mg massés of
warm and cold air along a polar front.

The United States has played no small payt
in building up the new kmowledge that is rap=
141y transforming weathér sclerice. The Army -
and the Navy have long been cartrying out ex-~
tensive —pegesrch-if " feteorolosy: Dnﬂunllied T
sciencess -Actual observations and. measurements
in the upper air rather than sheer reasoning
altitudes
have enabled weather scientis t§ to develop
practical techniques for forecasting smd o
. make vs.luable addit:l.o s to the
~theory, :
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Tess, Heat in Higher Latituaea.-—A major factor -7 -
I the-climate. of ary lc.icallty Y _the ameunt ,
of heab the region receives from the sun. This -
quantity depends on two things=-the angle at ‘
which the sunts: pays surike the earth and the Y
length of the day, both of wh:.ch var'y mdely

rwith varv‘i‘ng _Latituuc.:“,

- R e e e f Y A hrean

The enerzy deLvered b the sun's: rays :’Ls
considerably less at either pole than'it is at
- the equetor. This Is true because thé rays at.
the pole, striking et an oblique angle, mmst.
~ pass ‘through a thickéer layer of atmosgphere
- which absorbs, scatters and reflects thems
In addition the at2ular approach of the rays
a _Larger area.

W= e

- 'The :an]ina.tion oP the earthts axis wn;le
the earth is rotating Around the .gun causes a
great variation In the ]ength of day and n.,.s..u
latitudes, At th Horth Pole the
horizon £ 6 months, white -
i¢ Clrele it is up gll day caly on T
In ,vgj.;xter there-13 an equal. amount ;

at the Arc;c
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5 ‘t:Ltude for latitude.- during whicn
the sun Is- hldden pel:ow thé horizons -
these ruEkes ane aqtronom:n.call‘" correch, the
suis is often seén when it. ig @ctwally below
the horiz,onr Phis ¥8 possible oecb“se\—tne
sunts rays, striking at a low angie, follow 2
curved path through the dense alxn near the
surface of the esrth. Twilight, therefore, ie
lengthened &b hlgh altitudes. Winter is def=
“initely not a ge“.i.od of total darkmesss South _
- of latitude-84~ N there 1s same ]ight from the
‘horizon even on 22 December:.- Tq-addition, the

Arctic is favored with oavticularly Tohg perl-
“o0ds of bright moonlight which is an a.id in
winter travel.

Cljmate.-—Another
important factor that a.lters “the climate of-2 -
region ds the topography. The temperature,

precip:.ta.tlon pattern, rnrevallj.ng winds:-ang

- fog are ﬁodlfl”i by the topography.

How. Topograph;

decreases as altitude
- $1icreases. . bonsequentl,, - highlands aré cooler
than lowlands. An exoept:.o‘ £o tuts rule oc=
cubs in places. where air circu,l.at:.on 48 re=
stricted! Cold air Is ‘heavier than warm ey >
and therefore; it tends to sink and becone
trapped if there is poor sid éirculation. Thus
. alr may e colder on the fhoor of a valley
than on surrounding hills.

Nomally temperature

Kir moving a.ga.n.nst a “highland 1§ i‘orced
ypward and. cookeds Simce prec1p.|.ta.t1on vesults
from ‘the ‘coolifig of moist air, rain- and- snow
sre nomally greatest in mountainous areas:
The presencé of mountains is largely respon=

thle for the many glaciers of Baffin “Tislands-
Ellesmere I5Yand,. and Qreénland. Conversely
the -absencé of founbatris explatns the Yack of
glac:a.ers in Caradaf's we tern Arcts
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- ag ‘it traveis over 2 co6l seas
~While. . 7

" ‘air currents.
contlict bétween wariy

_.ea¥yth, known asg at

become° pooled and heavy.
flows dewn the sides of the ice ca.p,

The high Greeniand ice cap haes a un:l.que
gffect on Windss Adr in combach with tne ic
It settles and.
creating
grav:.ty winds that ga.ther speed ag they ap—
proach the edge of the cap. When *hese winds
are further accelera.ted by & stormj they pro-=

- ducse the offshore. zales somghimes met along the
- Greenland coast. - . .

of water do nob. cha.nge tein~
and consequently tend to
in their vicinitye For
_pener_allv_have céoler

Large bodi.es'
perar.ures very easily
stab:.l:ze temperatures

L HlS TessonTésecoas st

Sunmers and warmer vn.nters than do the’ inte--
_ riors of la.rge 1and

mas seSe.

Becauge of the differences in temperature

between lax ge. podies of water and adjoining
Land. fiekses, COaS stal areas are the scenes of
" many -fogs.. Warfn air frém the 1and i ¢hilled

i%s moigture
condenses, and the result is very ]_-Lkely to beé
fog. 'The reverse of-this,. Where-wa warm molst.
aly moves intand from the sea, is alfo a pos—
s:.ble source of fog.

Movement oF . A.T- Masae Rty maases are merely
The more -or less continuous
moist currents, usually
£Foin the south or west ang cold, Gry currents
from the north or gast in-the Northein I ‘Hemi~
sphere so pegembles the battle between twd
‘opposing military forces that the name nfpont ™
has been applied Lo the boundary between dif-
ferent air masseS Tt, has been determi_nPd that
during the mévement of alr mas s8s over the
He? ipculation, diss
finctive p acte devaloned.
quer various source reg:sons. For example,
pola.r contlnenta,l alr becomes re.Lat:.vel;a,r -cokd
and: dry through sta.gnatlon ever the Arctic
tufidra. BY the same hoken, tropieal ma.rlt:\me
air is vorm eand mpist because its sour regi_on
:rs located ovér warm geas. = - ..

"d

_°  Analysis of seferal air ‘mass migrat:uon
demonstrates that the dry 'pol continental. adr
Amasses pass off the continent wi

gaing in moisture; whereas the trop:.cal mari-
o m,..s:es, whose moiéture is de &
h oceandic reglons, lose cons er=
able amounts of molsture to the "a.nd a.ﬁ a8 -
during, their poleward movementa )

In winter a favorlte route oi‘ pular air

Mmasees: is from, the Arctic Qcean southwa.rd along -

the Ma.ckeuzie valleéy -and then eastward over
southefn Canadg and northérn United Statesd.
In summer - an gastward movement takesg piace
a:rther north so that the air masges ténd to
pass from the southern islands ofl the western
-Ganadi:an Arctic Arctupelago foward souuheastem
Bai'f:m Island.
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to the permanent influence cf Latitude.and
topograp!ys transitory air masseés éxert a pro-
found effect .on climate and weather,

Arctlu Seasons.—Sea.sons représent tlie-weather
in any Tégion over a prolonged périod and are
therefov'e true express:.ons of the climate.
In ths Arétic; Summer and winter; victh their
extremes. of teiperature, are well “defined, bit
gutumn and spring, esped 1ally in very high
Iatitude.; are more indef nlte,
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ng'i“ﬁg. in the A;ct:_e mefges into swimer.
_with the. genera.l melting of the show; the; brea.k
up of iceon rivers and .Lal 8 and the appear-
ance of flowers and nunerous biirds. After
_sumnér begins, sea iée stards to bréak up along
Arctic coa.sts pemtt:.ng ships to navigate ia
raffy pléces, By August. sbout three=fourths of
ald land north of the Arctic Cirele has bécome
f ree from snow. Most- of the remaining snew is
in the interior of- Greenla.nd, parts of Baffin
Island, Devon-I8land, and Ellesme;e Island,
Gontrasted with other seadons, simmer is chate
acterized By a profusion of plant and, diimal
‘iife on the J.a.nq, and by open water in the
'Seadsd. Contmmus daylight dueing. ea.rly sunmey.
is another notable feature of the. Arctic.
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Suniite®® Herges ihto aubumi when, birds. start.
- gouth, when temperatures. drop to nesr freezing
at nlght, and Whén snow fluriies appedi.. A
little later subfreézing Lénperatures become

common, lakes freeze over, then .streams,, and

A nsids 4
Slv na. oLy

" By this time the days ‘have begomé
short and -there is some sncw on the ,ground‘
1Du:r'Lng this freeze-up per:l.od when lcs is form-
ing on lakeés and sea, there is generally little -

{ dge travel.
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tures’ rema:m lf»w, ‘snovw covers bhe terra.ln, and
ice thc}'ens over most, of the. Avctic Goedn.
The. - persl stent cold that governs 41l activities
dnd the long nights are the most prominent
charactemstics of the winter,  Despite bthe
fact that ths sun is below the horizon for
any weeks ih the far north latitudes, the
moon, northern 1—i»gl~ts, and ‘the refléétion of
hght by the snow prevints thé area from be~
ing.in btotaX darkness, Winter travel, except’
dur:.ng sterms, cont:umes unlnterruptedly. B
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Ler merges. intd spr:mg “at-th6. NOurs Ol

Low temperatur'es -ar noet. .

sun.:hlne' inctease,’
. Uncommon anc Ty ¥ : ' '
but the wea.t_ er gra.dua.l.ly turns mllder a.nd snow
. starts melta.ng on land. Flowers. sprout, at,
times; 7 throug"l drifts and ‘szals bask In the suh
along arctic coa.sﬁs,' The. Land fis freeq firom .
snow gradually, rivers ‘oreak up, 1akes open,. .
Cand’ f:.nallv summér Is at hands: )
Not the. Coldest Place in the World.—-The low
-est temperature that has beer : corded anywhere
on-the earth was 909F below zere on. 5 and- Y
Februvary 1892 ot Vex‘nno‘,ransk‘, Sikeria which
. strangely énough is on t{he edge of a great.
wieat far'mlng be_.t, This is coldér "thdh hag
been recorded in ‘any segtion of the’ Arcuc,
The next lowest temperature that has BHeen re~-
Vigbly recorded -in=the Arctic wag =+ 80F at —
Fort Yukoh on 1% January 1934: Gomparing these
vilth the 1owest, temperature of record in the
Uhit ed Sta.tes. which was -66°F at Ri: /
Ranged btatlon, Wyom.lng in Yellomstore Park
ouu-9 February 1933, thée reputation of the Ape~
“tic for a . chil. ¥y cilﬁmate beg:.ns uo be seen in
Mk - mymBa e P
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There airé no authefrtlc records to Mcate -
that temperature'= - the Arctic Islands, drop: .
- below —~600F,. It is ‘almost. certa v that. they .
do not oceur, It is b ved, therefore, that
the temperature at the Norf;h Pole, or any other
plage on uhe Arctic. Ocean;
; 550

Y

2

T
ARASKTINEREN

-"‘he- coldest monbh of the year in the Arc—
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ti¢ ig Januaxy or February. The mean temper= ~
ature durirw thal period at various. pointy in oK
the Arctic is as fol.LOVrS\. '%

- "l:

~60°F Verkl‘oyansk Siberia 3

-— A St = 0’?'
T =53 El;mi-tte, eenla.vxd Tec Cap -8
~Z7°F Cre sterfleld Inlet, Hudson Bay <:
s o i
~18°F rangnlrtung, Ba.f.‘f:.n Island §

- ’ . . _ = 7$(.‘

) +18°F I'Vlgtut ». Bouthern G;;eeﬁzts,n_d- E“;
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of Wovaya Zemlya Arid 51+°F at Kola. 'A 1emper~
ature of 26°F has been recorded in several
parts of ths Kola Penlnsula. Co

The Sub—-Arctic contlnental _summers are
sometinies Warmer than those of & more ‘south-
erly temperate cldimate. But the tempﬁratures
gre variable, somctinmes Soarirng inhte the nine-

ies and then sinking bBélow freezing: An il-
lustratlon of this exists at Dawson where thé
July extremes ane 95°F ahd 29 F.

. Fige 12, -~ Winber operatiom >
a . Pt. Barrow, Alaska
These afe fean temperatures only; the
extremes differ from the means hy maay degrees.
For example, the extreme Iow at Pangnlrtung
. Was recorded ag -hooF, ‘but th% Szme month. has»
alliso witnessed & high of 48 F: It ds also
R interesting to note that Ivigtut, which lies
a few mileés beyond -the bordsér of the Greenland
ice cap; is onky-about. 30F colder than East=
x ) po:r't 3, lMaJ.ne.
The Sub-Arctic 'contlne*xtal w:Lnters are
H sometimes colder than those of a true Arctic
L cl:Lmate. At Dawson; Yuken: I'errltor';;, for da-
. stanee, the mean January ‘terperature is «229F,

2t Fort Stmpson, Northwest Territories it ie'

) -l9°F, at Fort Vermlllon, -u.bc.'l'ta it is -lq°F -
o o e anz, Alasha 3% 25 2TAOD - SoncaT e
RIS Sy, Ao, .n.v T e VEEoTT GEOUTy

it should be remembered that thése are only -

mean temperaturess The range at Dewson dur.Lng

. this same month is -76°F to 3COF.  Tt-is ob=
. - vious, therefure., that .during the winte¥ mmch

. . of the Sub=Arctic isS.colder than the Afctic.
" Similarly, the extreme lows of the Sub-Arctic

4
H
- -axd gt Tenana
i
i

. in the Arctic. While @ivailablie records do fot
that the same conditions exist in interior
Siberla.

. . h '“hroughout the Arct.;t.—o the warmest month
. . is generally July. Mean témperatures for this
forith vary fn place vo place from about, 120F
',bO 50°P0
o © mean of dbout I.;l°F‘. The temperature range,
honever " varies cons:.derably At CI‘d.lg Harbor,

the maximm s €1OF. At Chesterfield Inlct.
Hudson Hay the highest for July 1s 8l|.°F.

e 5 ' P -

& . e .
| e : In Siberia the warmest month s also July X
e vhert the mean temperature reachés about. 5I,L°F
i L . ab the head of Borkhaya Bay and 37°F nesy ‘Cape
P Severit, Westward of the Taimir Peninsula,,
k r . the reanh for ¢ Fu 7 r 38 ».3°F on the western coast
L2 = .
4 . LT
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are Lower tHan the ‘exbreie lows of". most, places

indicate it, theve is good réason. ©o” believe

For examplé, Point. Barrow nas a -July.

Eldesmere Island, ‘the July minimum %s 299F and

Low Annual Precip* tation .in the Are t:.c.--L& ge
bodies of water have a definite elimatic s:Lg-

niffeance in that they are the Witimate Source’
_of alld. Pain dnd snow. Sinde a la.rge part of

around, the: vilnds -¢arinet piek up by evaporation
Lhie anovnt of moisture they could obtawin fiom
an ice-free Sea. This fact s - coup] ‘ed: with ilow
temperatures that prevént thé air firom. holdlng
much moilsture, accounts in la.rge part for the

T A whiaadirdiae

R N - ~avarn.
lON amrual I‘c..Lu.Ld.L_L q.uu ouul.u.u_a..l. u.x. vuw ArToale

There are a few exceptn,ons to the general-
iy low annuai preclpltatlon. Améng these are
Tvigtut, Greenland vhere i, aversges L8 inch-
s, Baffin Island where it is 17 inches., and
Labrador with 19:3 inches, 'The greater portion
. -:of theApetia is. relatively arid. -Pdint-Barrow -
' has only 5.3 inches, Ellesmere Island oaly 8.6

inches -and I0.9 :J_nches at Coppermiine;, North=
- west Térritories, Along the Siberian coast.,,
eastward of thé 60th East Meridian, the ‘drmual
preclp.;.tation is less than 8 inches and this
entlrely in the forim of snow from @ctober to

Slsbl— Elo: ot Ldonol 22 2o

Dhes
TICTATLy wiSTOnay TIME ITLT e

thé foprii of #ain ts- during the month of June.
Thiis proportion of Fain t0 snow va:ries con=
s:n.derably. At. Baffln stand and HudSon Bay
about half the précipitation is in the form of'

rain, but .at, Eilesmere Island only about one-

th::.rd of‘ 1t .1s ran_n.

PR

- Over.most of the Avctic the greatest a-
_fpunt -ahd the greatest probab:Ll:Ltv of prégip~
:Ltat:Lo S¢cur ih the sumier, although i some
local.Lt:Les théase peaks may eome in the spring

— -ar autumn,- -July-or- hugust s -vgennralkv—athe

'wettest ‘month of vhe year, Nevertl“eless, the

average monthly precipltation in mogt areas is

less than 2.5 inchés. At Polnt Barrew and the
west coast of . Greénland, for example, . it is

“only ‘about 1 inch. Available observatlons

.made along the | Siberian coast fhaicaté that .

the - greatest oreclpltatlon akso. occurs ‘during .

the: summer and that the : average is less than

2 1nches per montha .

. ;, mim:m:ra precipitatlon commonl:f sgenrs

ng inter or early spring, = For -!nsfnnce,,
~the average Jam.ary Precipitation at Point
Barroy Lllesmere Island, Hudson Bay, and the
west coast of Greenland is less than 0 ;6 inchs=

" the Arclic Ocean is covered with ice the Jear
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‘€8, which 1§ équal to about 6 inches of snews,
ﬂowever » S0 much Snew is raiseq from the greund
anq blown around by vdnter winds -that it gives
a #ailse impression of the total amount cf snows
faJ_'L

Onhe _ef the. Leas+ Storm,veReglons of the World.
Eiplorers and cksSérvicrs have.c cactuded that
the Arctic :Ls, in coémparison te other large
areas, one- of the least stormy rega.ons of the-
workd, Vlolen‘c. giles are unkhiown, of at lsast
nnrecorded, in many. parts. In general, the

2. b e -~ A,‘m S
[ XIS S e S teuat o hruy Sotasnact: l--.‘-vu.l._l...x.l

oty

leoughout vhe Argtic vary greatly with the -
tooography and seasons.

& strong wind from a lew shore, fiet cov=
ered With vegeta bion, blows mére strongly near
the land than at 2 distarice from it, but a
simidar wind off o high shore is Iight ifr its
v:LcJ.n:Lty, becauing stronder as. it moves out.
oo ...t0 $én.- -As has:. been indicated,.the. strong.,
offshore winds along, the coast -of Gréenland

~ ddon s

-~
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- évery 'veny scanty.
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- Alaska. Peninsula, where they often reach gale

miles per hour, At sviithefn and eastérn Baffin
Islancl, howeéver; ‘tue windiest season weu ars.
dur:mg the gpring and the strongest winds at
points’ along the Siksriarn coast during the
suimer. Iaformaticn aboul. the area is; how-

In the interior of AJ&.,ka and Canadz,, high
ground velocltles are trare; the maximum, about
50 miltes per hour, i§ séldom attainéd. Buk
again, at greater alt:x_tudes 5 wind velodities
are somet:.mes 90 bo 100 miles per hour.

the Aleutians, the sumper winds are

ar ==
LS 150 4t PPy 2

tne sOutheasterly winds are commonly s‘rronger
and ape often accompanled by rain or mist. On
the aleska -Feninisula and alohg most 6f the
south coast of Alas‘f.a, summer winds, althougb
Yariabile, aré dominantly southesst .and séuth-
west. ‘Gales from these directions -are Adkely
to bmng rain and thick weathec, During winteéxr
and spring very &trong nérthwest winds areé
frequent .on. most .of _thé_soubh.coast .and. the

RO 0 4 PR E R o A e e e L s ]

The 58 w:l.nds ma.:.rwain a constant. direction dur-
- ing most -of the year. Ir-other parts of tne
Arctic, howewver, the direction of' t“1e W:Lnds
is a facuor of the oeason, -
Sumier winds afe mostly light and vari~
- .gables . Northérnly-and “northeasternly  winds,.-
gentle in canparisen with-these -of other sea~
séns, prevall on the borders of the polar pack. .
In general, winds. of the polar pack in all
‘Séaséns afe 1858 severe than those of the land:
The. .strongest winds next to the surface ‘of
polar jpack far from land ere selaom mere than

1
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" Autumn winds ave less variable than sumier
ories., bubt they are generally much strenger
In thé Canadian sect:u.on of the Arctic, winds
are: mere severe dumng the audtumn and-the calma-
are fewer than at a.ny other time of the Fear..

&tong, the Arctic coast of Akaska the winds
in w:Lnter -are: strohgest from the west or 'south
Wiest, and the next stro_r'lg—oés+ frchn the east or
ne¥theast, While among the western islands

 of the Ganadian Arctic Archipeilago, 3 the pre-—

Va.lllng w_Lnd appeav's to be northwest. .

When: temperatures beg:Ln te risé in- +iu=n
spring, storm tracks shifit northiward. and b“:Lng
+o sdme agieas. Wwinds stronger thah the winter

ds. - ’

.

It is mposs:.ole o generalizé in deter—
m;Ln:Lng either the directien or veloc:Lty of

. wind in the Artiic. For emple » obsetvalliofis
téken on Melville Island in the 1908—1909 segs
somns, indicated that February was the starniest

month, = There. wére séven storms with vel seitias
of -Qvér 40 miles per hour;. two of these were
over 60 miles. per hour ana one was :over 100

S

- pecially in ‘the le¢ of islands, with great |

B R N T

e WA._pan!\'lwnmh.Aﬂom]fﬂ urd sy A “Sg-lmvown o ;_‘,_A,_g.__h_a._. -,:
"irulli-wéw“ "It is compriged of disturbed air

cufrents that sWeep down mountain slopes, £§~

force and’ suddenness. Knewn to- reach 100 milés

ai hour vﬁlliwaws ‘have caused many planes to
crash

B R T P R

! Fige 13,

Despite these ereaoherous winds and ths
gales off the coast of Greenla.nd, the strong-
:est winds on record ars not in the Arctlc nor
Sub<Arétic but on Mount Washington in New .
fFa.mpsh" rg whare gustg of 230 miles per: hour
" have been récorded. However, enen’ yoly moder=
ate wﬂnter winds. of 9 to i2 miles. an nour will
raise snow a few feet ©off the grouad so. that.
1% obséures surfase obgects such as rocks and
rutvay marKers: Stronge‘ winds msy whisk up
the snov to such height hat__;p appearns .Lilg,e,u
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FOE hot ‘Restr:.cted to f né Aleutians.-—in the mokes {1¥ing extremely hazardous. It has been

’ : Arcticahd Sob-Arctic as Elsewhére in the world Khown to exténd mp as high as 100(_\ fect above
. certain places are notable fow their freqiiént = the ground. . o
e - % ... heavy. fogs. wWhereas other places have-almogt - -~ GonemAN St e S de ety e
o 3 noénes The westeln part of the Aleutian chain PART I =—ANTARCTIC
) is a parblnularly fozgy areas In the far north g :
S : fog is espacially dependent upon Seasons and - - LAND. AREAS o o :
- = _the  variations of Yemperatuaie and wind that )
RN - accompany “thém. o ) 5111 i the _GPip of an Ice Al;e.-—.b.ntarct Lca, SRS .
§ oL o the ‘Wworld"s highest contiflent, equal in sike ;
S ' ¥ogs are mos s i‘rsquent and denss 6vét to thé areas of the United States and Furope . .
; the Arétic Oceéan ‘dirihg the summér, when: they . combined;: has a ¢oast 1ine of approximately i
: § occwr abdut. 30 percent -of the time, But dur- " JJ;;OO_O g;;.’liee. .10 most. plages tne.shore reaches; - ' .. _. -
e b e e R S RO DECSbSE U Slgh Haren, -— tne-sea inhi, h fce™ ‘Which xonly add ko T T
: they aré practically absent: In the autumn  the umcceseibllltv of thia land thet & stil1_ -
= aﬁd spr:mg +they “aré of Jni‘Pmcdmue xreq_uency. in the grlp ‘of an icé agé. -There aré few vooa S i

harbors or safe anchorages. In most places
Coasta.l ’ogsg ‘on the other Hand, are. worse it is advisable for vessels, wihich in the open L
dumng the spring. It is during that seasonw _ season havé broken their way through thé-belt ' -

_ that the land areas, largely fres from sviow snd- - of £1 cating fce suwrrounding intatetic, to moor . - Ao

Y

b
T ity e

: ~ ~“heated by the sun; are much warmer than the to ice flocs by ‘the use of ice anchors, and -
) b jce covered sea.- In fact the maxiim tempef~  beé prepared to get un der Way 10 the event of )
—  atute differences betweén land and séa; and uniavorable veather or ice. condltlons. =
; ‘hence the conditions most, Likely to cause fog, S . o M T .
= TS Ere SR b U ity CHESpERge T e - — T WE T
The western coast of Padmer. Penlnsula oG
= Next to Sprlrlg, aubiimn 1§ $aid to be the .and the ¢oast. -of Victoria Land are the most - VAN
'f worst seasin £or coasgtal Togs in most placeés. . acéessible and hénce have been more {requent~ $i o
The reason i& that the sea, as long as it rée= 1y V;LSJ.ted. Other parts of the c¢ontinent. have T 3
v ‘maing unfrozen, is considerably Warmer than - not been :’mvestlfrated in detail and, conse~ Ty
' ¥ the. land, whlch cools rap’x_dly . quently, our mow_l.edge of” ‘bhOSe az‘eas 13 1im-
S : ited. - .
! Coastal fogs, Iike fogs oVer the Arct:.c . ' R 3
i _back, are least frequent during the winter and Extensive- mountain, ranges, having peaks R 0¥
. in géneral only sllgntly more common in the 13,000 feet high, are situated in various parts . . ' 7.
. Suimer. i . of Lhis iey continent. ‘Several volcanoes have Yo
{ ' been observed in. :aLct:u.V:Lty9 the most. impressive &
: During the sifmer when t‘ne land is varm- of whlch is Mount. ‘Erebus 1n the southwestern o Lo

P I S n'n 'H':-sn -H-u; =17 +hc- urd

2 = s s

CFEROSE SEa T T § S
duce & fog oelft ar:

i
. : of these fogs lie lower than. the top masts. of . 1GE. :GGNED_‘-I.T'-I.QN'S o i
_ & _&hip. While lookouts im. erow's nests of ) . . e i T -
- o nez:ghbomng ships caw see one ancthet at times, . ‘ T ' i
) . " deck p«=rsonnel can not see bayond thelr OWn Another characnems..lc that 4 foundu only 3
Lo b ship. 1. o _ . . iaZihe-Antafetic-is the floating ice sheets. -

The inboard sides of thesé sheets, whichare . P
Along tle coast this fog sets in véry -ca.Lled barrie¥s or shelvés, are held fast to 1

i In the opera.trlon ordbr “for the 1948 " the mainland becavse they are aground and are . )

: L resupply -fXpedition to Point Barrow, Coxswains stil} attached to the. glaclers which act as . R

- of :all lahding crai‘t, that transported the feeders. The outboard sides of these sheéts 5 -
: supplies from ship to shere, were mstrwted _&7a_aflcat in thée ocean. (Une of the largest
tc keep all- rddiés manned cenr.:t.nuously while  of these barriers #§ the Ross Ice Shelf, on

TN o *

s if trangit. In this imarner all small boats wh:l.ch Little Amer: is s:.tuated. , It ds ap= !

T ¢ould Teceive storm signals and irgtructions proximately the size of iColorado and, Nevada .

L as to where to seek shelter if they were beset  combined and ig compused of ice 500 to 1500 Se

1 : by fog ‘and unab]e to re*urn to the shlp. feet thick. The precipitous outboard iside. of gﬁ‘

T . ) tHe barrler, towering 50 to 150 féet above. ’ f’\

‘. E - In addition to the f'&nn_war 43pe- of fog tha acean 1is approtlmately 400 miles lorrg. £

e £ there is a "spicule ng"s that is charactem.s— This seaward edgeé undergoes constarnt change &

v 8 tic of the Greeriland ice cap. Formed of ex=  as Yarge portions of. it shear off and fldat ;;3
{' tremely flne ce crystals, ‘gbicule fog is a to I‘OI’th as 1cebergs. Thv :Lnboard side of the gf,h' ’

’ ! ldng of showfall that results from condensation shelf is within 360 miles of the South Poles Sy

_’ P during '.,l:;auleus periods of loir temperature, 'lhl*s, together with the fa.ct that -its surface {3z

! L ’ high hupidity, 4na calms or Tight winds. At is comparatively smoot.h makes. the shelf an. . S

; 2 ; N times it completsl iy ‘obscures the ground anq ideal. avenue, Of apnroach 110 the %outh Poles — %e
i : : = . DR T
N I ’ ‘ ‘ - = ot
i o ) - - - - - - - ° -~ ~ - = -f_‘--ﬂ;f =
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Fig., ll+. — Deparblng, Bay of Whal“s, Ross Sea

T gahmn+wAm~sbbvum1d¢Jannaxv,~aiter

Surveys of %he shelf indicate {HETths enbdre——
ghelf ig moving northward, in some places, at
the rate of 4 to 12 feet per day. ,

“OCEAN: AREAS

Three ocea.ns, the Atlam.:x.c. mdlan afid-Pa=
cific porder the Antarctic. The- condltmns
existing in thes= yaters differ from those in
the Arctic. seas. For example, the ice in Aat-
arctic vabers drlfts centrifugally -ground &

»central Tand mass towards theé. stormlest seas
in the world; wiitle in the Arctic the ies pack
mend® Jnractlcallv_landlocked.ﬂ L -

. A

R

RaAR!

which sintegration is usually quite rapid
near the 160tk meridian where 8&sy entrance
gene"ally can be made to the Ross Sea thiough
& narrow belit. 'The sea remains open then unt:_l

the w:mter i'reeze in late March.

Vas reber -—-Another ﬁhazard féuhd in the
wa,ters contiguous to the Antarcitic ¢ortinent
_4s the presence of 1cebergs in vast numbers.
_ The Timit of icebefgs-varies. in the different
oceans end with the season. In the Atlantic.
_they genera]"'v réach as ‘far north as A400S.
In the Indian Ocean they are rarely -5eén nor‘Bh
:Qc:unn in thacPacifi cwthebllmlt is

The Tee Pack Around the Cont.n.nent.——'l'he ‘coun=

-~ traclockwise arift of the ice in the Antaretic
produces. ‘@ somewhatb. coxmo*""'dated belt of ice
through which vessels must pass to ‘peach the
ghores “of the cont:_nentn )

The northern Jimit of the fce patk is
vapidble and the Tocakion of the exbreme edge
yeries al:iso with: the séasoft. Durdng the late
winber and spring the edge:: exbends to- its most,
northern llm_-.'t{, 1yihg in duch the same posi~
tion during Ju_y,, August) Sephember and Oct-
oher. Duiiig the siummer the edge retreats
reach:\_ng a southern Limdt during thé autumn
months 6% Februery and March vwhen it is con=
suierabl) south of the spring pos1t"on. There
3o & wide difference inr the range of “movement
of the- pack in different. J_ongltudes°

Except on the Pacific Goast and- +the west—
era portlon of the Weddell Sea, it 1§ probable
+that nearly - alY parts of the continental coast
and the fiked shelf ice aré free of patk ice
at. times in the late summer. Foi eXampie; in.
early spring the pack may extend as far north~

, ward ag 625 in the Ros§ Sea. The edge. e

- with cdnséquent. capsnzmg and:

ly 5®°S. The largest iceberg T
seen by tihe whale~catcher 0dd I on 7 Janwary
1927 5 off Clurence Lsland, and was about 130
feet high and about 160, miles both Léhig and
wide. fcebebgs: are mest f;equenwtly met in

CIL

pnw+ﬂ

_ Noveriber, Décéember and: January aru most seldom

S

seen in June and uu.ly. . -

-{(ften fuebergs aré so balanced that melt-
ing of the under surface or disinbe Lou-
may ¢ause a sh:Lft in the center of grav" ty
1r‘ead st.men+ of
the mass t6 a new 'state of -eq g “Ves=
sel:s, thepefore , netéssarily keep veell clear
of - icebergs parblcularlv those which give e
dence of" ovérturning o¥ breaking ups - The Yatic -
of the submerged portion of icsbergs to the
exposed portion s depehdent upon the specific
gvdnty of. the ice. -Tabular 1cebergs, the
most common t¥pe in. the Antarc
from one-fifth to one-third E
posed. Some authers give a rak
submerged Lo height. exuuqed but t; 1s i
leading, as measurenents be 16w and above wakter
should -refer to masg gnd not 0 helght.
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The manner in which expeditions atteémpt
a passage through the treacherous watér sur=

rounding, the Antarctic -continent dgépende large-
1y upon the type of vessels. e:np_Loyed, the -com~

. pos.._tlon of the pack, the weathér, and the

..,

proxii 'nluy and leqatlon dandi rnlatlve 10 the

7 vesseéls. One thing, however, is certain, the
services of a modern ice breaker ara inval—
uable.

: -~ TIDES :

1

of £idal dafa 1t is known that the tides are

genérally very 1rrezul,ar. there being at times.

* ‘high water for 24 I ou»rs together; at other

F:Lg 16: ~= Icéberg in Bay of Whales,
Ross Ige Shel" :

Fig, 15. —= Toe breaker off- ‘Ross' Shelf ] I R

- tide. -
es._lé egnlai ~=Although _there. Js.a_nauclty___ is .abont bk fedk. .

e ._.....al-ama ~f -aa\‘m“'nna-.‘v‘rnﬁ-c'nmnﬂnn

times 1t flows tide and helf tids, and mma:ms -
high water for onky 3 o7 4 hours and thén. cobs
againi., Gensrally, however, there is one Tlood
and one ebh evéry 24 hours.. ' \

! a n of. tides wariés with the lo=. .
) (,‘..tlen._ For example, at Nansen Is Jand:- they .
are of & peculidr natire. Instead of a very
nzgh tide, succeeded by 2 wery low one, Obser—
vations pecord a wvery low tide, theh one not

very high; followéd By a Zow tide not falling
a8 low s thé previous one: thea a higher high
The range of‘ JFhe &ide at-ihis 1ocat.mon-

-Obseivations made at ether 1ocations in—~

dlcdted the maximum range of tide to b3 about.

- 51 feet over a 72 day perlod. Generally the
range is much lower than thig. -

~ -

oG EAN CURRENT“ o
The prevallinv currents in the Antarctlc 8
e 1ons correspond w:.th the preval 1ng winds. - ! e

Ly, sebting )
current is i‘ound, and in 10wer latltudes a - n
strong easté¥ly trend. The mikburs of thess,

two ¢urrents allows polas water_s to i‘lpv: owt - - -
howards' the .north.

‘The colc ‘surface, polar V'ater oi‘ 1low salt .
-content has & depth of 300 to. 900G feet. Fc:t'1 = o
xowing northward this celd 1ayer converges
with and gradually SEfLRS. below subt.roplcal i
watefrs hetween 4095 and 50°S11. The mixing 6f -
thése two surfacé currents produces a wavmer

SA3a- -.ﬂ;v.u_r"]ﬁn—-r‘ﬂ R e

e
FETETTWAZCH TadlSs ANl TRAS

o -

B TEL ol
s,olutlon of the northern. edge of the pac‘k
1Y current along

s~

The prevailing westerly
the coast of t‘ue -continent is strictly an en~
y g one ‘efcept for ddyersion into bays
and ihilets whereé: it séts up @ clockwise rota-

tion that preduces a subsidiary ‘exchange -of
Water.
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Fig, i7.
CLIMATE AND  WEATHER
. - Most ¢f the.data. collectad havé béen gath-

= -ered at, bases established for relatively short

:.ntervals .on the coasts. ér 1~=1ands, from sh:_ps
‘:Ln aoagtal waters; from brief slédge jouineéys
- inté the interior and from a:upla.ne obgerva—
tion ofi- trips to the. South Pole. and soie: dther
areas, so- little is knca: of the climate Of
the polar plateau. -Untll a numbér of meteor—

coasts and in the interfor of Antaretica,” and’
observations obtained over a reasonable. length. -
of time, .the forecastmg of south po"-ar weather

o TS AL

Wa-Ld &5

tuze., -

. ®he distinctive .chavacteristic of. the
Antaretic is the fairly wniform low-tempera~
ture that exists during the summe®. ,On thé

western Goast «f Palmér Peninsula, due to- the -

e

—n Dr* fted snow, ‘opeFation Highjump
s e oeaanie Jdnfluénce ._a,ven'ag,e&. sufimer tempéra

oLogical stations afe established al:ong the -

den— - -—'lﬂJ_*qhaf'cong_ne .,tomecmm& HE. i‘our expe

By o }g\mw-’. .

”‘w.cﬁ
u%mc
Lates i mfmm,m

ratures
3pové the freézing poirt have been recorded,
However; the average summe ’temperar.ure for
the greater patt of the contlnert is below

Iréezingé . S T

- inter temperatures vary in -

_'arsas, semewhat ‘dependént ypofi. the. -i‘re‘quenc,y

of soutnern bil:.zzards and the presence of open
water in thé vicinity of Lhe base. .
I "'he ‘Bay -of-Whales- Pegion is believed 1o
-have the lowest annval . temperatibe: ( (-10PF bo.
- —15°F) with mifimum temperitures in theé minusg

.based in that locality.
.ature récorded theré was = 5°F on h September
19'L£0 A winter sled party; _camped on the Ross
Icex Shelf. near Bape’ McKay. Ross Island,. ré-
: __ou temperature of’ —77°F oh Jul_,'

'-'-—*Ver:y llttle 1s known of w1nte'r’ tempcna- 5
tures -in th° interior. of- tne ccntinent, but
1e. moderating sffect. of thé: sea -onr coastal
areas is su&t,wtmi by the. winter temperaturés
réecorded by Byrd at a station ldcated 9l nides
closér tu vhd pole thas the main station at
1ittle América on thé Bay Whales. 4 minimui
temperature: of -83°F was recorded at the in-

térior station on 21 July, 1934 and the. ther= -

mcz‘.eter feached the lo.er 704s séveral tifies

SN i AN S e S o

R A

st S 1 e dep e e

QuEing. the.montha of May, July, August, a.nd
Septembér. ‘Temperatures were from. om. 107 o IO
Iower than those recorded s:.muﬂ;*oaneo usly at

- the maln- basgé at the Bay of m'la es.

On ‘Operation nghjump it was. observed that
:due £ the twenty four hours of swilight very
;ittlewdall,_,r vard: tlen exa shed. However, ’a"
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: ) B . Fig. 19. = Seabees oﬁ' to mork, Anta.rct:.ca. B L - A
H .pronounced day to day variat:.on dld exist, Little America. Prec:.pitation is invam.ably :m
. The lowest tempera burés occurred .on days w:.’ch‘ the £-:a Of sfow or ‘Hoar' frost but the quanti’c, )
northerly winds: The temperatures also tend= deposmed varies. in different aieas., Measure~ )
-ed to- decrease g fall approached, “The min-  ments have been cf. *ittle valué dué o the; L
o ! . dmwf témperature. obgerved for the period at  .great amourt of Qrift siwept along by the w:mds. i
¥ Little America was ~21. 8°F. Soime authorities have restima‘ted, however; that L o
= o e - - the net zanual precip:.tablon in sume ateas &t - | - R
Lk & o - ) 58a level would be equivalent to oner foot of i
£ : 2o e A R - Ao TN S e s A "“'T"'k—’snov'. - e e L K S PR
S prec:Lun.tanl;iorx.—-—'ﬂa:u_n oceurs fyequerdly ih the ’

- northern part and .along ‘the west coast 0f Pal=-

b e i miTiOT. PR oen .th.:hq.. JPaderinother v

the contmenu.- During the same @pemm.cn N:
,jump only *‘rozen ,precipitatlon was: «obaerved at

e oo o = g b 2 o e "i

soaf . . -continent prevail _and §ince the goast generals

Tasl l"‘

‘Oubward blowing winds fram the Antarciic

1y 'slopes east-westy these‘w:mds,’ which-are -
always diverted to the left by t e earnh“s.

'
H
'
i
i

- Fig. 20, ==

Bridging a crévasse ,,Antarct:.ca- ,
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rotation, generally plow £rom the southeast~

_erly quadrant. Where the coast slopes nortn- 5
‘south as on the wes’ of the Rosg S56as these

winds, for the same reason, biow from the south
easb. They are often of hurricane intensivy

and with gust velocities somet:unes regaching :

150 to 200 miles bper nonr.

alth Bay area is beln.eve_;‘dj

to be the windiest region jn the worldo The
average wind velocity for 22 "onsecutlve nonths
T T e e f‘nund _to_be 43 miles per-
hour. In July 1913, “a gaIe'“'of Yo miles peT - e
hovs was recorded, during which an average
velocity of 89 miles - per hour was. ma.lnt-alned
~£op- 12 hours. - . . o !
'‘Bligzards are Yery common in the natarctic
bur usual]y do hot extend fap oub to Séas )
the other hand -fog is not ing *‘equent in the
regien of’ cebergs and pack 1ce,, and along

- The Commonwe

Fﬁ:g, oy, = Unloading cargos =1
_Bay of Whales N N

..;.a—"l’n.naﬂmh S oY Qp.oﬁ M

d of calm suclcxem.y “yepisce
hour. DBuring ‘rﬂle bliz~ i
‘ection and -

cdal‘st‘s .- )

’ Durmg the > months. (of November, Pecebery s
ards aie Tars, ~bup dwing or a peri o
- winds -of 40 miles per

and Januanly blizz
the avbuma and winter pionthsy they are. ‘Fre~
quent. The duration. of & bln.zzard‘ fay be any= zard the w:md holds stoadily in dir
thing from & fow hours O snvezsu_ -days. ~;_.acx— rr tn.tieg of ~ari. A period
’i"jng-weatsher\stautn.ons',g ths ; 3 ows after ¢h the A~ .
- wooi--tonfof ges 180 and copt::fmas -
o T}'-«nnhqnae A3ads -

ching blizzard COm¢ form-efe Y
tnick and-Xow cloud form= - to blow 1
dss may steadlly increase) cat,es, the passmg 0

f bhe\storm center.r o .

.- an approd
a d;.;rkenmg sky with
2éné - - Existing w:m
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[ ' ‘BASIC ARGTIC ENGINEERING PROBLEMS - ‘.
I et e . 1 -7 L ‘ . - Ll 3
o o B e et et - i

b b iEa - PH sec AL C,,ARACTER!ST!CS oF THE ARCTlC S T
| z - ST C R T L e . el e g
L M - ‘0peratlons intne Arctic do not vary in prin= Wl.nter Syiow in the- AI'Culc is fi@ne»gra:l.ned f;
' " o7 ipls fwoem those An ethep reglons, There are, and becomes packed very soliddy (F:Lg 1Y Jbut { }
& however, certain differences in the applica~ the swimer siow 15 coaPse graa.ned apd remains - .
[ t:.on of standard engineering prlncip“es. The Toogély pacxced viith much aa.r between the cry= - i
ﬂ n—»nmnner in which these. nrn.nc::_n;l.es_must be- &p= gtals. - . - H
i&l : : plied depends on the phys:.cal character ofr : oo S L. - F
e ﬂlehArcticrr,ep:Ln.h_ I S Contrary to popular~ peliel the average -
o P T R ““éi’?_?i,‘la_u_v paraiTes v i 0 it o xeaediNgIV e ;TJL—;
g ] - Characteristics pecul.mr to the Arctic are heavy. It is fmch less ac’rua]_ly than that of S
- - direct ly related to the climates Temperature - Scotland or IlJ.:Lno:_»s. The idsa that show is ) t )

in the Arctic may- range fyom ~53 F in the
finter to’ 507 F . in the saummers: The corress=
ponding freezing and' thaw:l.ng +that accomparies

arises from the
teing light and
.rmd

always falling in the Aveciic
fact that thé snow there,
f:me, is easily gtirred. aboub by tne .

e s

called Msasbrugi! which. -
ly strong winds.,
fesylt in drifts rising.

ing snow obscvres -

S s Xa v . s ) such extreme’ temperature changes causes vio* long after it has fallen.
i o - '1eﬁb I‘ea.CTJ.OILS ...n the .n.l.bu.u., uv;.\.a.iu.. T e Lt RN W
i - — = Moue:cate winds produce drifts e resemblmg
) i A thorough lmow...edge of the physical -char= miniature sand dunes; C
-8 " acter of uhe:-Arctic during all seasons is  are. generally “low,  ExXbtrom
N ’} +herefo1~e (essential to the saccess of any howsver,. will rorma:‘lly .
g , operat:l.cn :Ln that reg:.ono , four to five fest in heighta In additisn to K
R . S producing drifts the liaty
: o o Surface Conditions, - —USEmTECT oY Set sy adnnad s
v ! L e . - ’ z
Snow' The Forest Produ.cts LaBors.tor:Les of - - . ' JDEEIN_[TLONS" oo ', - - -
Capada has', claas:.fied BNOW - czepos:.ts and types ST T
i¥to ths following five groups' .7 ‘AbXation: “'Surfa.ce melting -of snow or:. 1ce., e

soft ‘and £luffy snow. wh:l.ch usu~
.'jemperatures. o

lé DIy,

7 ally ‘useurs et moders Leliy. L

"2, Dry, soft and powdery snow whi '

gins,te,s in regions of very 1om empef tures,

3,o Dry, hard &nd granular snow -
times cajled soft hail or winter hail,
ocours’ as sleet., )

which

L. We’t, soft a.nd i‘lu.t‘fy oW w’qich oceur
 wiien. temperatures s.pproach the, freezing polint
and the air Is r°asonably §tild, The flakes
are generally larges resulbing from colli=
mn add coheeion of show crysbals in descent,

e s [ hq&.h.‘_mh [ R -

e e

5. SIushy show which cccurs when exist™
ing gnow deposits thaw, when rain “alls on
snow near freezing or whe*x 3now ‘falls upor
surfa\..es hav:mg 4 siightly higher tempera’fure,

L9 e e 3 Mol pgpdrh e T T Wl el R T

' . . B B -

" gome~ -

3 h\‘.l’.! ’l'*',!"- .

Avalanche: A ma,sss of snow or ::_fce detached y
From. 1ts pos:.+ion, d slipping do*m a slrme. ST
#irn or Newvé: Compacted snow in tra.ns ,t:.on .
i‘rom s0fY anow to- glac:.er ice. - R .

bastrug"~ Sno drift Sha.ped by‘ *‘he B nd‘. . . 3
Tong “axis shows the d:_rect:._on of prexva:.]_"l.ng -
shorm w:.nds y and ic a sure guide in trave., o
Tce in the Arctice There are two basire kinds - ‘
of ice ~ rrésh=water ice, and sez ice. Of the s

1ghter, thére are HwWo. principal types < the
‘ %ind thet is constantly moving (pack tee)
(Flg. 2) and a kind that is generally imifobile
(i‘ajst ice), which forms in places alongv the
‘shore Line where cu.zr”ms Are oL S Urongy S e
does noét break up until summertime. Both !
. pack dce &nd fast ice are made from sea waber ’
and are therefore 'salt, although they may in :

time eventually loge some If nob. most, of
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Laiennnds - oo

o et e nirnahAliS: called . slus]

‘their ealt-—water conibént. In the sechions
below, éach Kind will be. éxplained in grester.
deta,ll. o N

The first :Lnd;vca'bj on that water s freez~
ing -%s iks greasy or oily appearance; after
which small spicéules and plates, called fra-
zil ice; become visible. . Frazil. :’Lce in=
cfieases until the - water is.: covered With a
ush. or sladge. This

_ Targe

Ice caps, as thelr name
areas of and regarc:hess of t
of its toepography.
the Antarctic and Greenland icé
whivh reach an altitude OFf

:melles " cover'

he nature

Ouitstanding examples. arce
caps, both of -
ap’orox:;.mahely

10, 000 feet and are constantly but very slow-

__y mov:mg seawa.rd.

Valley glaciers are essentlall
dce conf:med to valisyse ’ They may:

maserial forms civontar flat masses (pancakes I
trat ;. ’r,hcu,, Join into floes and sheets. 1

ey

I_ghgh'”i u,;uu.np—' S+"==mg -

mulations of frazil ice on the bottom and

along the shioxres usually indicate e flrst ‘

phase 1n the- ;reezemup.

Fresh—wa'ber jce | ‘s found pr.hnclpa,lly in
Takes, streams a.nd ghacierss Thére are tens of
thousands of
swhorshes: - Formaein-the. vy
ing the sumer. Tce foris faster on-lakes
thar on moving, streams and fashe, on ¢leur~
- water lakes 'bhan on those covltcxln:mg muc‘
vegctatlon. *’

ér_and thaws dur-~

i

The lece 6n many of the lakefe and S‘oreamf'
x the Abctic grows to 2 thickness of b tow
feet dJuring -4 single winbter seadoms.
oi‘fers emergency landing sites for Sk -equip=

ped planes. It can be a source of water

"E.Io

d.uu

supply prowded the water is- potable and. the.

pth is over 8 feet..

Liin,
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hewever , -Spongy . aceu=_ _

J:a*kes and_streams in the Arctic -

T IsXZE m;d“he::"hhﬂ» -andh_also _by.the.

SUTWLUh e as_a~Stréan. is

.A.vv Ty

pivers of

be. conne’ch=

comnected

with a ’laue,
a valley.
fce cap i

the coast;

ot they mav be :Lndependent Many
iacier that- exbends cutward frofi an
18 s,,_mp’lv the -mieans. by

which the 1é6 can dischaiges its .alow‘l.y mov=

ihg masses of i¢e into the seas
erd abx"ijptly at the ¢oast line
minal ¢kiffs from which Qarge
are constantily breaking’ off, or
form icebergs. such ieebergs
d:.st:mgulshed from séa ice bY

Such glacie¥s
in great ter=
%»locks of dce
calv:mg, o
(Fig,3) may be
vheir greater

fact that _

they aite always composed of fresiwaber fices

Undér  certairn
bhickness of ice increases quite
Tabile T :L]_'Lustra'be the growth oi‘ £x
lceo )

clmatlc conaitions Lhe

rapidlys
TE sn—water

Another me”xod of ascertﬂnﬁag the thick=

nNnAagGGg_ -G

fresh-watexr 1Ce
curve in (Fig. LY. If exact temper
not ava;u.ablez, estimates can be
geﬂeral knowkedge
in the Pegion. It will be noted,
that the dégree days of £irost must
*e:bed A order to.ude-this methods

P S T

s _by “xse of the

atures are

made from &
of the weather c011d:|.+1ons

However; -
“be -caleul—

The mumber
,nanghﬂ dpteﬂm néd-

_rm“’ a5 dce - vr GSErvT,

u\ud G

from: the. follomng formulas
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y
; D= H xN (32T
é e 204
i ” Where " D= degree days of frogt
ﬂ N N o
% , H = hours below freezing :
N = mmbe= of days f
%" 1z f = riean temperature ) : :
. o Fxample, If a specified day had 8 hours be~ . .
e iow F r;e;lxlg_?zﬁ"t:he:@éan“’eéiepe—?gh1'?*¢= for 3
| those 8 hours was 259, the degree days of —n
- . frost for the day are: = 3
, - & b, % (32%25%) = 21/3 '
s ' R , 2&' hI" ‘ =
il Ty OJ‘;{‘ the next- day had a mean tempgiratﬁr’e of f,
4t o . .. 20°F. for the entire day the degree days of * :
! - frost for that day aret -3
r o P ) /"‘; o . , . Ead
- e il D) (2D 200N =k ; S : )
P P T T sEs A R 4w Shidip Orking past small . L
R © f the following ten days had approximste Rt e
! 1y a mean ‘temperature of =20 F, -Quring the Pack ice (Fig.5) is always moving underthe “
!  entire twenby-four hovips of each day the de= smfluence of currents and winds. As & result :

frost for the LO~-day period are:

of continuous movement, the floés and fields. .

: S . gree days of
’ % R ' , - crack apart /and,devéa:épz naprows lanes and
i 5 R Lan/ok x 10 % (32~-(=20))= 520 broad leads of open water. However, 1éads
: . o ey e o = — and kanes Porming in-winter.so0n. freeze _ONeLy. . _
b - 'The total degree days of frost ‘for the ene ‘making smooth patches of ices - N
e ioday peried woula be 53k /3. - Pack ce (Fig.6) seldom gore thicler than
] %, ST e s e s e o b to T feet in the. first year bub has, ‘he
. Pack ice may consist of individusl pieces potar basin where 1t is perennial, attained ~-
1 R of-ice-from-a-& _fcet to a.few. hundred yards: a maximum thickness of 12 feet during a four-==: ;
SRR S e T Az f‘“_—*""-:—i%n_'ar ;p“éi!ig@.,g‘,l‘hiéhﬁes's s- of 200-feet. are not .
- ] comprised of great sclid ice fields the lim~ "~ uncommon, buL They Bre cimoot Gav ot men S
L e ils of vhich extend beyend the horizen.. " . sult of the telescoping, or piling up of the {
S < - o T - Froes (Fig T« This.action is known as rafb= :
ing, AL btimes Shrough acbions of the w:x_nds :
* ang currents, these flaes are shoved togethes -
v . anc the force 1s great énough to-crush the
(j'f ‘ i s nmm 3Lro;;gest'~'sﬁip caught petween them.. - S
1 - - Unlike fresh~water ice, the perennial sea
‘ 5 jee in the polar basins may even increase ¥ - -
e . depth during the summer, This happen$ When :
| pe TABLE I=~RATE. OF GROWIH OF FRESH-WATER ICE
ot Toow INCHES _ 'TEMPERATURES ;
‘ ’ T -20°Cs “40°¢

2

176 hr, 41.2 min 30,9 min

6 1.9 day 23.4 hx. 15,6 hr. 117 hr

day L7 day 1.2 day

NV

.b day

10

5,1 day - 246

7.3 day

i

3 2.5 day_ - L.87day

7. day

2 28,6 day 1h.3 day 9D

36 63.6 day 3L.g day 202 day  15.9 day "
A Y

Asy




‘ LR .o B S X ¢ - V,:_g ~ - B a T O N R RSLUS (IS ALY TN AN PV -~ v"‘.“’f—:‘”*‘%
SO )_!.\.‘_:: F— — .z v e - & - %
d o~ 5 ?;;i PO - . . : o - o e e _‘3
N S =  —
f T . . 'I‘Lndra: Tne Arctlc reg:u:n s characterized by .
5 o : s e o vast stretche... of mucky, treeless land ccver- .
i 1ot TT TTTTT T T T T 1] edwitha variety of plamts; including grasss - :
i e S O O, F e S | P4t 4 |11 LA &s, lichen and shrubs. This type of country
] I . ; T T AT | is céalled tundrs. - Unlike prairvie countiy = oS
{ < 96, laledod A L bl b i L gl ] whicl* it geneérally resembles, tundre ds; to a i
s : c . large .,xtent noop 1y dra:.ned -and marshy (see N
o~ .‘:3 84 S W C _' ) Iigo 8/ e o B _,,__’_ = - . :
& ; : 7 -
& A 72 R I A The earth benéath practically ‘all arctic .‘
»‘ E £l | B S I S R T [ S tundra is permahently f¥ozen & few feet below
. G 60|ttt P 4 Lol bl Ll L3 1} the surface. Duidng the simmer; the ground :
= o el M A £ e e ) Ll thaws to a depth of ene or tiwo feet bubt be~ -
< B o e o e B o e S e e T = cause of the URGErlying iTosen Browidy WELeT >
o é ' 'M‘ Flok 1k T ¢ 1| 11} canhot run 6ff beliow the thawed layér. Cons
“ bt B 36 A s e o O e s s o o e O 43@quev¢,_|_,m:‘g1_e_grpund is_Kepl-mo moist _and marshy '
] - | e in modt. placés (Fig.9) In, addition T5 be*",g B
I AR / S I'T T T+ ¢ T FF T T - responsible for this poor drainage throughout -~ .
5 IR 2 I SO I 0 A O N N P . AL T N ' | the Arctic; the underlying permanently frozedn .
- g ”“f- T vl A T EE T o %= »g;cound is pa:rtly the cause of the many lakes. - - .
! K . S8 8gRsT 8IS T8 838 .Wa]k:.ng-overnhemarshytanarainthesum"‘- SR
{ : . 'm g 3 g g i-r‘pr‘;’?r E‘mi% Tz _§Q $9 meF is similar to walking barefésted on & g :
o s s oo o z.. __mattress. The slleged thrills of such anéx~ - .
j £ F:Lg, L - Rate of growh of ice - - perl"nce are iudely LRterrupteds *ai:‘“‘t"mw;‘-'-".r——f-j:-_‘;‘_:;ﬁz—.;
! -- - - . . Vheh the surface fails and you £ind your leg . =~ ':
| T - T ermeshed in a foot of mud. Peculiarky enough i :
i v - ; . this marshy cohdition is net confined to dé~ .
! TG . . o .. ) ~ présgions but is also found on the Slope°' and '
i LT swrface snow melts a.nd- seeps through to forit éven the summits of hills
-l . ..% layer of fiesh water under the ice. Since : : - .
; . " the underlying salt water is usua.u.y cold ¥~ (6Adideral "~°~Hw= 23 ‘Mn‘i"mrd-m me°°vex=—~~—;~:—-- :
. » than the freezing point of fresh water, fresh- ing vehicleés which. have su.nk iIn the ma.i'shv . - ;
‘ ‘water ice is formed om the bottem of the seéa tundra (Fig.20)s = - ) & :
1oy, 't-heneby incréading the total thickness. - s : S . '
' ) . Ih 'places. whére the summer thaw péhetisuend
L. A st,'m_}d_ng iltustration of_ t‘ne §low Bhift~ By frozen ground to a .considerable d‘épth,
i . _ing or movement..of the lce pack scross the~ “tractors and obther pleces of equipment ‘have .. .. _
= £, " north polar sed in thedirection of Greenland  LegH Kio SirTse=lte Yhatbopadlnoabean, s o
s : - is-contained in the history of a Soviet ex-  di sappea.red from sightw o 2 B
I " © "~ pedition to the North Pole. - 0n 21 May 1937 a ) ST
group of scéientists under Tvan Papanifh was
: flgvn from Rudolf Isiand in the Arctic basin ’
17 . _ i-_- about 500 miles to the North Pole. After dem~
‘l ' - - " positing persomnel, equipment and Suppiles, - -
T 7 T 7™the planes-returned-to -Moscow, - The-Scight~ ;
i H © isgte left on the i¢e field conducted ‘exper- +
' & dignte andt Iived in témporary shelters on the <
‘ : $:.cé floe for over nine months., ~Oh L9 Feb. i
E 1938, after having drifted approximately 1500 b
j . - - ‘miles the party wag picked up off the easteérn :
o ¢oast of Greefilard hesr the mouth ‘of Scoresby N
- "Sound. - ¢
- - . Fast ice forms in bays, gtirailts, and other L
; - protected inltets, and rémains immobile until
it breaks up during the sumher: Becausge of'
S its dmmobility; fast ice affords better sledg- - ]
T dng routés and emergency landing fieids than i
-> - . doéspack lce. .. - . v
- 76 Séa witer freezes faster than undisturbed- )
- especle.]__y 1 shallow; when d&iiuted by Iresh - =2 N i
g water, of wher thiehe 18 a- quantity of old jce S SR s Sl e ko .
{ o, present. L , S Fig. 5. == Pack ice . _ : )
4 : e : : " '
] ol % E . i ° ‘
;L ] r; ikt »‘ FEt e N 4. we W - P & ' < - ’ . ’ i ’ ‘ ' ’
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3 i . , . . . _
3 g : ST e e
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slewing o

Bottom Tcet Depth ice +hat has clwng to

‘b t‘boma

Brasn _: Small £loating ice- fragment s, SOPC™

times called s1ob- fcé. SN
9 i@gg The b ea.k:.ng away of 4 mass of ice.

right angles 1o the suxface of the water.
35ﬁérhh~;emxals, the tl'l-‘j;’c;.léless» of the ice.

- tto

feet s - Also caﬂled needle iees

gation dli‘f:.cult. o, ] poss:.’ble.

Confluent Tces, Ice sneets formed by lce

izt
)
= —t

. Bordng : Foreing & vegsel steadil ¥hrough
fce by pushi,ng fiogs a,part Also ealled

— e e e

the ™

Gandle Ices Loug grysvatsf gowmed-in.ice gk

‘The
Tdps

- are sha¥p and will cut shoe Tesklier and dogsh

Close Tcer 1Ige 8C skosely packed that it
covers most. of the sea. surface making nav:L—

ton~

B ‘Faes, frow ‘severai- 5_..0\,,,\,
o a land barrier.

Fig, [ Pack ice

hunnnocky £loes

Co lcmerated.

Cwith 1ce

. :’Ancho'r Ic ) Ice attached tov the xbo*b“com.f

s

SRR s __use the ters ¢ crark -for & ~J_ee
3 A p:’rec;ao;‘ ice less tha.n 2 i‘r\et »sh;:n'sp,':s pass; _
. ’ : C"evasse; A deéep f:.ssure in” glac:’béi!s, shelf
thzai'&' “Snow drii‘ting 80 thicluv that. v;i.s-A . icey or other —1and-1ceo T T
- . .i.bili*y is ZEeTOs - . e T
o ' - DER ha01e4 - The sprmg break—un 'of .
- :_f_" ”Bloc oy T An. iceb,g:q nearly T - o ~
hox:;\_.,zcrrbal surface -and steep shd es, e Dégth_lqze s, . Smau. part:. les of % -
2 ‘1 - . S . N - ) ~, : N ; 15
l s e e, et Pt /{ "f'i"'r"“‘,;fﬂfé’ }‘/”:’:‘:J* P 7%»1’“ g AR S s g . e A T “ﬁYm"'@{é
T T * £ e VRN - :(1 " & :

JIL“

%ergs . Not nay}gable@

--- ) Consoli.dated pack @ The heaviest. form fof

tismd;—~held together by .

Bergx B A 1arge p_‘.ece of glac_‘.er ice pacn,' contaln:mg mucn PYESIUTE dcey a.nd no

i Pising 8 to 16 feet nbove the suri‘a.ce of thé waber spaces. ' §
gear .- o .

- © Crack._. A parrow fissure.- Travelers apeak.

Beseu ¢+ ‘When & vessel is out of control Inm of- &, crack if a man can Juwm over it but, of &

cex.._.kt is. bebet o - e iead If he cahnot, do” S0 Sailors ‘sometimes
4 oo narrow for a

A T Y
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ridges. The terms —benaﬁng" "tenting," and

"raf’cn.ng," describe adffetent phages of ‘the
p,rcces..n

’ f};; : in dsturbed sea~watec. Some touch bottom axsxi
e becdre bothom iee;"-’ot’r;ers*frceze r,ogetner and.
=2 rise 1’0'0' the suriface. - ’
. Dr:_ft Wind driverd snow.. The motion of sea
. Ice or- vessels,resulting from ocean currentso
) B} D'fﬁ.ft Ice ¢ ¢ Very open packe. Vessels ysually
*’ can pass through it wlthout a.ltering Cour'se
. ;‘ or speed. Also kriown ag Msailimg ice."
. N . ‘Fast : 3 S‘oretches of unbrcken ice at=
i B 'ba.cnea ‘bo*une gnoTe: T ;c-.l.d.buvmv.x_-.u.\é 6
:, - often maximum 1dmit of fast fce: It usually
S S L_,j@,reaxs Mp. durlng t.he su:mner.h_q_m_ o
. .. Field : The largest areas of drift jce.
b Thelr‘ limits cannot be seen from a shipts
£ mastheade_ ’ : :
|2 e
- ~  Flee_ .:  An arés-of drift i'éfea -
- _?‘4; -
s Flower, Ice.

Salt crystals on. \uop of 1ce.

I"bex‘-‘g A large mass of filoating or stra.n- =
ded gla.c::,er ice, ) =
Ice Blink: A mii‘i"or:.ng in the eky, usuaJ_'Ly of :
snow-oovered icte. 3 e
Tce Cap. . i A flat dome«qhaped~glacier cOVer- o
ing a la.na area. 3
id x»m—«-ﬁ‘ "', D e St Y _é‘_ RS = - s 3
Ice Fat ¢ Tiny crystals on the’ surface of TETTE e
- the'seg that make it seeim ¢ovéred with pateh~ 3,
‘ag of - __aan'lfnd Fat Tce. fat ma.lfesmthe".{sea R i

s s

look idke wateved siik »(moire)e

Tee dams & dam formed by seascp..l break:mg up _ 3
Mr ice. . =

R iy
Tes TJm-tu

: ‘The grPa‘Lest extent of tl"e sce -

v
1
I
'

T ar Ovv,.n.e

Fraz‘:.l 2% wine spieul 'crysta.ls- and ice
p_ua.tes in di:studbed vrater. )

P ——

'Gla.c:i.»"e'r e

A 'f-ie?.lrd‘ or stream oflce of land'
origin,

Tt may be edthér g.¢tiv3é' or staghant.
Glscief Tongus 3
the sea.

Eictezi., on of &, alavier im.o
Thev are xgennerally a.t‘J.oa.t. 2

Farpey

‘-l'snn "D-i NeentuaaHand,

. n_'P oPme dunv_;bhe_ free alnﬁ‘_
of slush in cglim- water at low tempe:t'za.i:n.z.resD

Land Skys The mz.rroring of land in cloudsA

If the land is i‘ully TNOW. eoveved its cloud
appearance is identical with that prodiced by
fully snow-doverad ice. if sSome dead grasg
stic thirough the.snow the land sky is

stickg-out- through
yellerm.sh. Tf the land is gnow-free its8 sky

- veflection is nearly black, though.scldom the - A
_un:l.:form black O.L water sky . o S
4 .3 A navigable passage through ices Any ’

'mider than 3 to 5 feer,.r

e -

X ‘ - ap - e - f‘-. = - - i
= %dm Ice & Sea. 1ce more n‘han 3 or L.. feen J.n o _ ) ) )
L Thickness: R _Besttéred icé where havigation is _
£ 3 - N " possible. R o <
g Huitnockings Process by whiht.he yomg az_xd . R P '
o -level séa. ice 'becomes built ip.. 1nto hummocky - Open Lead: A lead that has mot been frogem. - - - -
- "_"ﬁ . . .. g . R N """_‘ It _‘ . - - .o - - . - 2
» ¥ SCIECEREE i N - " i
N e -~
. -
= - 2 . .
- : _Fig: 10.—= Boggéd dovn in. tundry
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Extent &f Pleistocene glaciahion
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. Fig. ll.. . Extent of permafrost in’ = - - S5 C g
e . Northem Hémigphere. e RS : ;
= olm (Russia.’ _term')'f: An ynfPosen povt-n .on fafbed Tee Several ice -layers, formed
e in Tiver ice mh_ h re 76 - under’ pressure;, . . '
Rt T : - - -
2 . \..Shelf 1'ce
=S 3 &5 e e N i
: ‘spm.ng or from a trlbutary out to sSea beyond wn.re :i.t reAsts o e g
- . tom. Bést known example is in the Ross Sea
Pres sure Ice: ‘Gmsht_—;d ‘;J.ce; _fra.gpent;é in heéape i-‘the Antavetics i S )
o 03 Tidgesy . . . -
Ea Pressure. gg + ‘PresSgure heaps arfanged in & sg, FaE : The mirroiizig of 1and, &fiow,. or
A 1long, )rg.{ig{a. ) ' . ife in the cilouds. o
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. ’ Shore Lea::i 1 A lead betwaen ice ond the shore.

N ush Acotsiwlation .of grey ice crystals
G- @ not i'rozen together. Witid ripples disappear
' in sliish.

Snow Goncrete: Snow which has been compress~
¢ ed at a low temperature and then had sui‘fi-
cient time te harden, .....
. animal has -coipressed new—fa]_'l.en dry snow and

Sno. E‘;k;g Réflsction in The sky of Bnov=cov="
¢red Ice or land. . i Ak
w- Grack, usually naralj.eJ. to'a
shore, ca.usea by t:-_des. - i

Water Sky. : Da¥k patéhes or streaks on the
clouds due to ‘the pefleétion of leads and po= O
lvn:vao, or a uniferm black dué to an épen Sea. ) <

B other deposi ‘at a variable—depti bepeath the -
earth's surface where a temperature below

seveyul Teut at its sddthern extremt"°3~to. = o=
inore than ‘900. feét near the Arctie Oeea.no’ :

- 3 blizzard. hag. .sweph away.the rest af'thae . .
B Snow; leav:.ng the traclns sta.ndlng up on pil~ in the vieinity of lerge areas of ice oF snow ;
. lars of snow- -conerete, \.overed Tands. Details of the arra.ng-menu of E
- Snow Ice: Young ice formed, in part, from  the icé can be seen clPe.r...y utien low stratus 3.
T E - dl'lftlng BIOW e . - clouds aré present. - S o
:am,‘v:_ v [REL DU S SIS 1~'\.$—"‘-44£_h\4_-',‘-r _f‘mm...mie‘_wov_«_ E - 5 e
. . FROST ZONE - . R .
' - ANO- AGTIVE, 'Z0NE v R = 7
L B CSQES‘HI"" ke : o
t = T el ]
3 FREEZES AND o= -
i THAWS' - o
§ ) ST, 208 unFRoZEN ~~=PERMAFROST
i ——PERMAFROST _ ~
| “6ROUND iSLAND » 3
o d ' - 7
> O FROST ZONE EXTENDS TO. PERMAFROST -y |SLANDS,_OF PERMAEROST. . YN UNFROZEN GROUND CoE
- = —— —_m o he AR T e ) . . s -
ALTERNATELY. R ] : -
. F"°ST:7°"‘ _ FREEZES ‘AND FROST-ZONE=—: -~ MAY CONTALX . -
‘UNFROZEN. GROYNO-~—= T - GROUNG WATER oy
: . z,
. PERMAFROST: TABLE ——F} ~<ACTIVE .ZONE™: 5> - . - e
v - E .ZON PERMAFROST<=—122) L ==pc .
¥ / . _ICE LENS K _ e B
. i : . HCE VEIN= ~PERMAFROST x y i
! UHFROZEN- GROURD e B - ) -3
; — @ GONTﬂIhUOUS 'PFRMAFROS" CONTAINI“G GROUND C @ Aygngp PERMAFROST ) - ) 3
. : Fig, 12.+= Typical séctions of grounid e , _ T
. - ST ccohtadning ywmf.LQSu - - 5 oR | SRtRSETEE s = <
- N - o - g
a ° N & R = £
N o - : 5 A
Sm LT Subs Sar:t’ace Condlt::.ons 1
- na_.._:..-..' "A-—AL,_- ......:_,."_ ._.._:‘\- il T Y :...__4_.» .)*;L ._,~-..__34__ r 2
oo o B - L e e i
Permatrosh: Permafrost 18 a body of' soil or The thickness of permafrost rangés from N

_ freezing hae éxtsted con\,inuaJ..Ly ro_:c many
thousand year

Permai»rost has been ity ex!.stence since the

The :eregular Aipper 'm_.ri gce-of permafrost
4s known 45 the- pe!.'m.a.IIOSt"i';ab.Len"ﬂuL ground.
sbové this permafrost tdble is des::.gna.ted -a8.

., .
N R

.__,_bﬂeguminb .of the Ice. Age, perhaps .2 miilion the Act::.ve Zone. The‘ usual uhlclmess of th:Ls -
S yeals agc. Durlng subsequent clamatic f.Luc't'—- i .y pE S S e
- uations correspending changes st have taken 5 c}mess of the ,permafrost but 1t may be - 3
¥ place i the thickness and extent of perma= - ’affected by thé typé, moisture wconbent and S

by i'rost., Permafrost is &t present forming in .compact:.on of the soil, and the insu.at:::ng-, o
. & s whére the mean annual témperstube is cover of vegetatlon (F:ug.lz) N :
- belov freeh::.ng, precipitatlon is dight, and ‘_2"“ S ;
: there aré long cold winters, short days' _and The Frost Zone is that xport ‘on of' the .ac~- :

IR A relatively ¢ool swaners. tive zone subject to freez:mg and Yhawing.
e S S et 2SS et B I B € e e G B et e e € Where.. seadonal freezing g.té‘s to ﬂh’e - y ;
J & Pemm‘nent]_y frozen ground; or permafrost, permafrost table the frost. zone and thé acs =~ . .
“  _ undérlies approximately one fifth -of the la.nd {ivé zone are identical. The lower Limit of - :
L area of the world, This condit::.on‘ is mést  seasonal thewing is ¢alléd the Frost Table ;,
- 5 ©T gommon’ iR vne norvhern He & : ;?J_I)"" "““(‘1‘\”"’“““3‘?}‘\' St o 1 s - e
- g where it includes about 30 percent of’ Alaska, - i . - T i
= - 50 percent. 'of fariada, and practidally all of Nature has éstablishéd and mwaintains -an .
i Siveria, but it iz also quite extensive in- equ:.l:.brium, called the thermal regime, be= ]
% K the Antarchbice . v v oo .- Ce . . tieen vng factors :m the permz—fi‘rost pro*dnce:” i
R s - ‘
. § e 1 ) . ) ;
1 . - 5

0 ‘
DTS Bk ekl o By T e A S e § 2~

o e et

B T R R L T PR



. « = S SR N
T — - e = R _ _ _ - > l - B - - RS A P
T .- e T TS e mET e vt .o i - o B ek P “ -
. - - oo T
. .
Y
N
:
. ) ~. i
’ ¥
fimoérvious surfoca i
yground fo “20S b . } N
parcalafa Mraugh.r :
ﬂ'm anfrozen part ) :
. R ) )

(roffk) in permafros!.

72
w’*’

L7 Ty
e
L

CGHOWING BqFFERENT oc«,uRRENo
i THE PERMAFR\OST REGION

“(suprapermafro*f woter)
Frost WOLQEL” e
st wofer)'

~Ground= WOféF—":ObOVGL N’e,permc;'f. o st
G/ound-wafer within Phé permo roét (imtrapers
TGFound —warers below . th érmadfi
c, = .woter_imn so/
¢; - water 0077

Sandy gtrvoyﬁd’ -

&7

(Fissurg-woter).

(Aquif . i
Gravellty 'gro‘uﬂcﬁ

|
i
ke

4

I

N

£ SSUTE
- - :wafer m alluv depnos - (A . g o e - e
-oezing (bortom of aof/ve dayer) ‘ i ST VEEEE Ty
roughout” the year- - ’ E lee'sfonez i
o TR W,atﬁ; 'peﬁcolaf/nfg i ! ¥he warm' seoson . . R
.S‘prmga‘A it cease /owmg/ in-the ) ntéer - ' - ‘07 S T T e T
. Spring B i1l probab/y 'f/ow fhe yéar arouﬂdx B - Lo ' Pe’”"’f"’s’ %»
2 , B y o ) ) {
A ’ ‘F_Lg» 13.-— Qt‘t‘ur'rences of ground-Water: . A B
. ] : :

Ll in the permafrosm. regioh - - . B

the <degradatlon or aggradg.w.uu i uhv.« per:.ﬂ_a- -
frost. -
Since pract

P
5

Any consbruct:_on operatlon vitidch
- disturbs this thermal Tegime v
€ Fees of nature as.

sh-this -equilibr
POl 8 «poorly de

fcally all of tne qest,ruct,:we
s¢fects of freezing and thawing are related: -
to ground Waber, it is & most mpot“bant fac~ ;o
tors Ground water may be divided Into thréee S

v -

gned structure

g P— o Climatic cond:l-tlons
A e —jma‘,“ affent the . . categori" Vaccord,lng to its locabion,abtyes §

me a.nd, ‘chereby, result in either  within, oF below the @e""m-»"“"‘"“*"“(’Elg"’"«"’f Se%
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Grownd wotgr in active. 1ayér porcalof_as freely. down slope,

SDeinken Forast®
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Servenserevy premescye, s R

The ground watér beneath the peraafrest Is
‘wlays fludd and, im most cases, under hydro- . b
static pressure. Fxcept whén strongly Bivih o e e :
alized or under a layer of permafiost §6° £
thick that it would be impracticible t¢ penes !
tate s it may sérve as a géod °ource of water !

supplLy. :
Pla.nt 1ife in the Arct:u, is definitely in- B oo
fliénced by the presenceé and extent of perma=
frost as well as by the duration of seéasonal -
frost:; Vegetation may, therefors. » glve sone ’
indication of sub-suri‘ace conditions: The

N comptersly rrozen |
‘ dans tater vpislogé. {
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Mound is. ruplurad'by hydraslallc préssuré (ond. cryslalh:ahan of. -
— _ce?2). Wajer freezos farmmg feing and ground 1¢0. Oécosionolly
a hotlaw spoce is deft in \the cera of @ mavad. - |~

Fige L= Frost blisterr E

Y e

A
'
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- Ground water above the permafrost is caus-
éd by vain, melting snow, and upward seepage
from within or below the permau‘osto fhen

't,he ﬂrosi: zo"'g 1s t.nam_ng “he_ behav:.or of
e ST

e e

1
L
|
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1
|
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i
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However., during seasona.l i‘re ing the ground.
Water ks Tonstriched-in-fte—ghannel ‘and.subx
Jécted t0 hydrostatic pressure., ‘This pres=

i
[
i
)
-

i

guré is propoitionat to the thickness ofthe
ho acblve Zongs. .

_ove: ly;l.ng i‘rozan part oL s

may be: forced -te bhe ouri‘ac.a a_.d f‘orm~ shéets'
of e, 0f it may-be confined between the fro=
-gent .and unfrogen lajers of the eacta.ve ZOhe,.

I,
=, 1 M

the pérmafrost is the main cause of swellnng

grouid; frost-mouno.sg, and 1c1ng*a,. it is of

vital engineering interest -ang must be thor<
. olighly investisatad before any projsct is
: started. Ground water éan be «discounted as &
gource of water suptly because of its un=
avail ab:.»l:.ty in the w:r.nter and #t$ high de-
gree of pollution in the summér:

ar within thé permafrost is pro-
duced by infiltratien fron: gpove -or beneath,

or 2 co,nblnatlon of both. Th:.s watevr miy: or
a0t be u.nder pressure /a.nd w‘nle It ren_r—

1
1
1
r
PP S
1
’

Becausé i‘reezulg -of the ground water abe e

e ST MR )

LR

PrESEIEE UL e o TRy —“ncef‘ﬂnr—apxamnlex.;l.u& e S o
go6d indicaiion that permafrost ig-either ‘ab=

sent, or considerably below the surface; for f
the prominent top roots of such trées will &
not thrive where-permafrost:is present, Ans g
othe~ indicatiof of Lhe absente of permafrost E
and of the presence of groutfid wateér, which g
_ freezes only for a short t:Lme, is the\ exist~ = Gt
ence of Will.ow groves, - - - <
_Op the other ha aid; larch and dwarfed bi¥ch
usueily indicate the presence of- pem.a"*'ns*‘~ B s ERpe.
close to the surface, Thick méss and himw~ - ... = = =
£

mocky tund¥a, also, s1gnify iy a- pelatively thin
water~bearing zone above a hlgn permafrost
-table. .This latber: conditicon_is -quite ¢om- .
men on. the i‘lat nérth Arctlc slope. -
Al%o, the. *opo;,raphy of an- area reflects

its Ssub-surface condition. Where the surfaceée

is subdivided into large bolygonal s0il sec=
 tioh® with the appearance of af” 1rregular
. checkerboard (spe Fig. 15), a considérable
The ex—

amount oi‘ ground ice mll be found.

s -'-l' *apam " . - - -
Gends of 5:01..._ e.*’e-. Tt e

hESmnsed" Sa.nd, gravel, and roeks on hill- .
sides usually indicate water in ad JoIni
lowlands. Sou+‘her1y slopes have Lower perma- .

iopes with the

'ground wat ¥ Fvood plains ~near the ‘gdges of R
lakes. and rivérs crdinarily have large layers 3
of unfrozen ground cdntaining ground waver. 3
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The principal causes of heaving are hydro= !

; . static pressure of confined ground water and :
the volumeétrie imcrease r2sulting from the

confersion of this water into ice.

The intensity of héaving will vary accord- ?

" ing to the composition of the ground, the '

smount of watér préesemt, and the 1load distri- :

bution, The degree Of heaving is always pot= :

T entially greater where the ground is” sowpdged R

S e T T T S A V:J,l';:{"%;w. of silty, fine, sandy or clayey deposits, or .

ST , : - . peab, anhd wheré the active layer is thiek and ;
 pig, l6--TFrostmownds freeges down through o the ?,’émfrfbst; T

Goarsé, permeable soils, clean sand, and
- - gravel usually have.a low permafrost table
and Peadily transmit ground watew; while fine-
grained soils ordimarly have a . igh perma =
frost Lable and are not conducive to good
. - _ Adrainage.. e

The severe cold and seasonal freezing

— = and thawing cause the surface of the earth in
- T - permafrost regions to FeaclL in viglent and,
e e 0 e e Ror b DOY jce, unpredictable ways. One of
- : the most destructi of thege reaftions is
- . swelling of the .groind; comitonly called heav~
3 ) ing. - ' -
b

’ g ayé famerous: T
Known as frest mounds, they vary from small :
mmaocks of peat. a, few feet in height, to ;
frost blisters (pingo) which -have been kmown .
to reach a height of 200 feet-(see Fig. 16)

Stmilar to frost mounds are Ice mounds';
coltposed almost entirely of ice (Figs 17). -
One main distinction betweeén these two is
that ice mounds cortinue for a considerably

longer pef 5F tisie to issué wateb, which

Manifestations of heaw

then. \ |
Acbive Zones Layer of :ground above the perma- .
Frost. - - T R

Active Permafiost: Active permanently frozen
ground. Permafrost. which, a-ter having been
thawed, du¢ t6 natural or artificial cauces, .
is able to return to permafrost ander the :
present élimate.. B

A fréoringe=The-pracess by ahich. i
T S togethery T

2 oze

afreering StrengthiResistance “To the foree - ¢
at 1 uired to pull apart two objects
which adhere to one enctheér as a resilt of
the bindihg action of freezing. In Rissian
‘Peporss, this term is frequently used to mean

Tangenvial Adfreezing Stremgth. =~ - -

Apgradstion of Permafro gtsGrowth of permé=
Trost under the present. cllmate from natural
or artificial causes. Opposite to degrada~

tion. Co - - ‘

.. Gapillary WatersWater that is retained in the ;

capiliary interstices of the ground: and:\_s
capable of movemént through capilliary action,
It may réén‘ in unfrozen at témperatures be- -

iween ~i1°C, to ~78°Ce

Closed System:A condition of freezing of the
& 3 - Ayavy A

Sund when no additional supply of grownd

o Y
water is availables

Confized Grousd Waterr-body of ground water

overlain by impervious material.. ;
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! - - - I - ) :
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;o - : ;
.“ L - o
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Cmt 2al Mo:n.sture Content
wate'n "Jhlf‘

o
i
I

:Maxdmum amount of
will f971 al). the

-y

Iroaen;

Who ¥ h

au

RS

“availaoie pore space of the ground,
£ Degradation. of Permafrost Dlsappearame of
. the pérmafrost due o . ratu:cal or artificial
£ causes. .
C 7 Di]:ation. A gondltlon Wwhere water exists in
- 5- =ZL=atlion

4 excess. of water of saturation held By swollen

it 18 called 1c:nrr~mourd, and whén 1t swwives
Lhe summer it 1.3 ca_"fl_d tfaryit,

Ieing Mound:a Llocalized icing of substantial
thickfiess 'but of limitd area, May be formed
entlrely or-in part by the upwarp 6f a ayer
of ice (as in & rivex) by . the hydrestatic - - -
Pressure of water., - ’

APT S N

©

LI, e R P T VY

Inbrapermafy ost._ Water° Ground-water in un~

A grownd, Supersatlu'atlon. friozen la.yers’, lenses s OP ve1ns within the ) . o
& : permafrost B . e A~ O
S T PP SIS P o
PRI : "-‘F' Ozen. GmundﬂGLO’l]nds—"W'l h“:l ovnpnw:“tv:-.‘;f\._fis_;.‘mm [

w 0%G.. con’can_m.ng To-Ice,

Y ‘, Permafiost w:Permanently frozen gnound with
temperatures’ sbelov.r @ C. but contadning no icey

"Fineé Agprepate I»ce! Tce f‘ormed by freezn"g
stlrred water,
leed G¥ound Water Vatxer ‘heéld in
hmateri:al with interstices so small
‘pe rmanently attached to the pore
moves o slowly that it 4is not
d,»:u a sourcée. v@.‘f"_wa'bar_f'nve

v e A

saturated
that it is-
walls,-or -it

usually used
“puimping; —

s
]
:
‘
R SO

-

S e e

Frost Bo.Ll:Accwnulatlon\ of excess water at a
: Place of . -accelerated spring thawing of ground
ice. It usually weakens the surface and may

o Unamrh m Ve

: bréak umough caLs1.ng a, ql_agmlre., -
. Frostw_Dm’Artlflclally Anduced: freezing of

ghound: to int ercept mxh»surface’ seepages that
Canse inings,

. relief,. -

La;zered Perualrostr(}round» consisting of per=
mahéntiy frozen’ layers alternam.ng with wti-
frozen l.;Jers, or tallks.,

b

;
I
8

- Pagsive Permafirosts Pemafrost “that was form Fe d;
during earller ¢dlder ch_mates 5. once destroye
ed, uoes not form agaln.

YY)

(‘ - P

Pellicular Water-Water adherlng as f"1.Lms to
SeestOAl Water
the -siitfasss of Sraing that. compose rock.

Pelhcu_lar water is stored watep above t‘he )

L]
<
5
]
s

Permafros«t* ‘That, ldyer
su.cface of the earth in,

of §6i] bcneath the
which a. temperature

helow. fneezmp hes exa.utc:i cwn*’_riuouSlyl«or a o ‘ ;
long time. ) S C
Pemafrost Table Upper Lm:.t of" pelmai‘roslu. {% .

- v

" Polygonal Soil -:Polevoonal pattern. of tne sur-~ . s
Tace ] oduced by a segregation of constit=
uents of the grounq and 1nd1cated by a sllght )

o Fros+ lable.n more’-ur less; irregular su.rf‘ace
. that represent s +he pénetration of sprlng and
! sunmer tham.ng of' the. seascnal frozen .g: oundA
o rots £0 'be .confused with perma.frost tables

‘Erozen (Grounds. Ground**' ho.1 Tas g temper

ature—
O‘C. or lower. . oo

Gpav:.tv Waters Vadose water. Water :Ln‘ (CEeSs
of pé "ar ,water, whi:¢h can; therefore;,
“be drawn eway by the forr‘e of gra by

N -

3 811b,.01l-1ce, underground—:.ce,,
> subt"“ranean-lce s Stone~-ice, bod~
eneis., hre,ls, ,,u:o.nundu.“ Term. "fglac:Ler" -
used by miners in Alaska, Bodies of moPe o
18ss clear ice in frogen ground.. Exuludes: ige.
of glaelal orlgln‘ . .

N

*S?a@tﬁrfgat‘i?o‘rf,“l/&ater° he tobal water tha. can bé -
abs'ér'bea‘By“vfﬁer-bearlng mater'n Ls w:;tuout '
1ncrease in volume. - Co

4

Seepage The percolatmon of water through :
surface of the earth -op.. through the wail
excava‘tlons. Influent’ Seepage 18 seepag= ;
to the ground whiXe- effluenn see')age ;s :
age out of the ground, R

45011 .The layer or mantle of miked m.neral
organde material pehetrated by rooks. -It ine.
“eludss the, surface s01l (horlzon A), the sub-
oL (horrzon Yy 2 oU.bStr?‘bum (hor:n.zonr
C) which ‘hori.z
2y depth by- root peneLrat
p*‘actlce, ‘under” the term, g
pra\ct.lcally every type of- 1
: al, 1nclud1ng art1f1c1al

sh;l‘es, and' partly ¢
| Ice Wedge A narrow crack or flssure fllled Solifluctlon' : e =
= Wit job ay axtend below the. Derings. - GE- <

" fnost ba ,le.’:
fea ormed during the
suecessive i’reezx ng of sheetq of
YWhen the Ide is thick and loca.]_'L;"

Ly Icir;g A nass. of surface
winter
! Water,




i Subpeéimafrost Water (subwatier):Ground water wolling Of Ground:Insféasesin volume due to :
et i the wnfrozén ground béneath the permafrost. i‘ros‘b ‘Action. g
i Wsteér TabletThe uppér surfaceé of the body of Z
oo ‘Suprapérmafrost L Layer :Thickness of giround free water which complétely £111s all opens A
above permafrost consisting of activé layer., ings in the ground: G
. Zexrs. Curta:.n'A layer of giround betiween activs ,
. Surficial Swelling: Small swelling of ground layer and permafiost vwhere zero temperaturs %
o caused by freezing of water at & short depth (0°¢.) lasts during the freesing and thawing B} T
o below the surface: of averlying ground o
SRR T Y ggms RUCTION} n\a THE ARCTIC - ©o
< ) _-_Px‘éblém. ‘S‘baﬁed-a. ) 0 “ - - J :
e Conistrictiion ‘m°thods and practlceu efploy=  SUOFLOOR =iy, AN :n_ce 1 -msuuuon BETWEEN: JOiSTS i )
e ‘ed ih tempergte climatés must be modified to "'Bf‘“_-“_"“”'] o AUB 1 t ['F'-"‘"‘ BEA - o SR B
L2 fméet permafrost conditiers in “the Arct:uc. T 1 ~ = . A
s s Roads, r&llroads and bulld:Lngs bui.t in the -
. Arétic have; in the past, sustainec sérious i
=S - damage becaise of the destructive ation of o
permafirost which had béen ignored or miscal= : T
o . rculated in the xorlglna.L des:.gn.. ] - ;s .
S:ane stresses tbat develop ifi freszing e T
. ground may éxceed 28,000 pounds per squar_' ;
- £ _ .. foot, it is obvious that, it is uneconomic
. and :meractlcal_ to -dope: with these ilorces by ’
R usihg strenger materidls or resoiting to mere
' rigid design. The successful solutien of the
problem hinges .on recogn::bion of the princi=-
: - - ple that nature is a prima dennha who rust be
M £ - appeased rather than opposed,
L S A rt}horou.tzn 'study wof p 'rmafrost is 13};
g - e & 5 .
b that min:l.mn_zes, or complet Ly ne Qt .
Sor 4destruct1ve effect. of i‘rost act:.on. )
x5 : Consnruct}on “M.ef’yqd,s . X te ::al within the lines of the const:éuction
! A 3 th -6f ‘the frost: zone. e
ke o nsthads of construciion’ s SR Ry 3
g - thermal eq, ,hbrium in buida ] : I P
i tion of thé
A : betvieen the S
: - Tnifsy method is employ= i
£ ~ 4 t i 0 s
B
' : F.Ac.tive dayer N ‘
E \»1 . : nary .:.rl'\iestiga_ - 3 ‘*"
- B :/?er;/iafr-(:st 'I-aé'/; Priof /'a- D/;rmafrast m/ablo a'her '~';
the constriciion of fil) = = 2he Fill is. -burlt. i‘.
. Fig. 18.:~ Passive method "
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H = 3
1 ~ = S 5 cma o : oy
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o
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_Inipervious: 3 -

walt b3 3
s s 2
*, 2
, t . 20i== Ketive method . . -2 - ®
e L8 ;
: General Conmenta on. Permanent Stmctw'as. . The simplest fori of such.. a shelter.is the l* .
- - snoWw cave: (F:Lg..2u) Tt can be made where the 5 ;
o7 . Wheh the thefmal regime of sh arés is dis- snow blanket i's deep and has lain in placé - = :
. : . turbed by charges affecting the frost of acs  long enough to become :compact, When possible REN
oo . _give Zone, serious. da.mage, to structures may the cave should slope upward: away- from the. . e
RS Gecurs ‘The gregtest hamm is dome when the— -.entpance o6 help keep in tha heats The floor COR

S ground thaws. and thé perméfrost table drops. - af the cave should be terraced. Only thoss < -

} niches which are above the level of the ens by
. Ground will thaw when the Vegetation,  trance should be used for sheeping. A veént , B
- which is & haturad insulation, is Témeve d, or in the roof of the cave ab its highest point N
o vihen a pooFly dnsulated structure generates will provide wentilation and rétard melting. K :
: ‘heat downward (Figs. 21 and 22). Even the The snow cave, while not the most desirable P
P amount, of solar radiatien refiedted from the _ t'ype of shelter, can juean the ul-"ferenna be= - =-
e qou:l‘h.-_wm'n.anf.‘__n_.h .1, dﬂAﬂt{-f‘ﬂ’\&ﬂ..—*‘]’h’-\—lmﬂ"‘l‘l‘lﬂ-—_ T WS RIT Lr ST I QSaIL LIl Gy SIne s Sehisg e Er—araaed ~-—-.A..._._d_3§.m_‘.—

R that s:Lde c-thaw 1o a re=+m' - ’

xan Nno; r'mal

tnat to Llsam

%ér@.oi*‘a;rf”xﬁ' -Shél‘t'ers

In an eme mranuy many types of 'remporarv
sheltéps and: windbreaks can hé constructed.

S

Parmt'(rosf m.o.re aefa-e
the hovse, “wos: builf

—-:/

,/5/

Ps.rma!.ros t uJ}s

after the house

// was burl? // 2
’/)// 045

The show house is another ‘type of bémpors
Ary shélte., Tt can bé builkb to accommodate
from 2 to ’0 men dependiﬁg on s s:Lze.

T

8- Pan”‘bé xb‘u l-t\,mor

arge Onc- 4 typical.- .
c-U Pter of,

12' fe St 8,
shel* er Lng

e e

Dry, hafd snow, i‘rom Wh:LCh snow bloc;ts cany
be cutb q_ulckly 13 Best suited for building &
anow house. Froznn gnow is less-s

Fredh powdery smow :Ls ,_useless.,
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Fig. 21. Effsct «of Heat from goorly insula.ted structures
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top of the bloek to lie im a plane foimed-by
stretching a string from the center of the
circles to the upper and exberior surface of

2

T ek od

can be determine by shavirg off &nough snow
on the unders:_de of the block to a'l'low th,e

K

Fig. 45. Cn’o'b:mg 'ghow ‘blocks

v s feae

SO S e e e 5~'7~- ok sk -

the bilock: Blocks should not exitend beyond i
‘the 'ci?c‘;mife;’ence- of the- Targer circle. i
Noith — - '\
' E The second tier can Y& sbtarbted at any - TR
. place, ‘The thind block in the first tier tc ;
thé I8t of the ‘selected starting poant &s . .
shaved off’ untll appro:d_mateiy the upper
quarter is removed; ‘thé upper half of the D
secorid bloc;c is then rémoved and three quad= :
ol 1 - _ ters of the first block. ‘These threé blocks A
2 I / /;h:m;;;rd"ia;“s;:!f;!_,-. are shaved L6 a ‘conbimious siope (¥ig. 28j. " ol
8 ///% ‘The first block of the second tier is then :
:/ :' 77 / placed in the niche -in the {irst tier formed . N
Fan L, . by the last full block and ‘the quarter block- . 5
o Fig. 23i== Effect of . solar J_a_dlatlcp on its left. The second tiér and successiv ¢
. . i . - cn permafirost . tieérs aré built to the Teft 5 and the eéntire e &
By ) snow touse 18 made b¥ adding'.blocks im a dehs -
) - should e at 1least 12 :.nohes thick. Thé - tinuous ascending sp:.ral, this work being M :
\ ~ - thickness -and ‘solidity of the snow can bé done by ohe man standihg inside. When the .
S tested by probing. If the. snow i& not deep, 'snow housé is a1l but complex,ed, the only ;
- it ds possible to make large .snow balls by . space rezz.a.;.m.ng t0.be filled i:s.the cenber -of -
oo - rolding and then cut thom into blocks. the dome overhead, a simall dir egular EpATe i
i - = Lo It is wery mportant that, thi ock i
e The flrst step in bu.'l.ldlng A 3Row house of to exact siZe bo fit this 0pen1ng as 1t w:Lll ;
. 16=foot base diameter is to lay out on the act as .a kéystone to prévent the other blocks. ¢
2 snow two concentric citcles of B=foot and b~ froifi becoming dislodged, The block ks put up i
T foot. 1+-i1..u41.x radii. The distance betwsen, cir— ﬁhrough the opeéning si-dewise.,. then pldaced at I
S cles is 20 inches ard represent:s the wall the. rlght a:agle and lowered 1nto' place. S
. * thickness: Snow blocks are then ciib out of s P
e pit. with wertical walls 12 to 20 ihches Long. The prolruding interier edge of the blocks .
S Saws or large imives are used in cuttihg-and should be smocthed down buit, the ext.erior is :
ey . urimming the blockss It is advisable, espes eft rough to prov:.de a key for a cover of = ‘;
. &daliy for- beg:_rmers to usé a wooden témplate snow, The crevices between blocks. should be S
.- of trapezoidal snape (F1g.25)' i#n ordeir to chinked with SOJ.u snow Yo mske the utrucr,ure G
oo .07 -7 asmuye undformity i Lie blotkS.: Thier "Long“*tlght.. : Sess S S e I % =
S T and  SHOTL, Paraiiel- sides ol Ui ucuup.l..c.uc SGIe T == = = —— "
placed alternately on the edgé of the pit Approx:.mately two: thirds Of the " floor .
from which the bliocks are belng cit. The re- space can‘be used for: sleepwng .purposes pro=’
sultlng pattern is shown 1n (Flg. 26) vided it is covered with insglatin , maberials: N
Pranches of {rées, moss; paper:, she_Lter halves,,- - Ve
The first row o:f.‘ blocks is lahd a.r\d Pitt.  Dlankets, ond similar materials will provide i
R ~.ed -together w:iith:.n th es Qf’*the-'two*"clr--—': “uluabletlnsulatlonv e T Iy ..
cles (Fig.27). The 13+=inch: surfaces are set ' § e
on the circumference of the smalk . In order 1o prcv::.de a spacé,in whlch show ¥
‘and the lé-—:.nch Surfaces on the larger civeles - can be removed from the clothing bei‘ore en= % -
Thé 20-inch sidé of the block awtomatically terlng thé snow house, an 1rregulez‘_|.y &haped N
- compri:ses the wall thickness.- By underéute - agcess entrance turmel may be dug. - - . 4
) ing the undersids the bléck -can be madg 4o o - . - ) 5 e
. slant! slizzhtly inward. The degree of silant i )
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i ' Water can be obtd.:x.ned from snow by uatural

a | L )’ ) K ;
i : ZEa or induced thawixg. o
= Natura* thav’lng is based chr the prlncn.ple o 5
% 4hat dark~colored surfeces ghsorb heat, while . '

light=éolored ones reflect it. Small patches R

: } . of _show pliaced in strong sunlight on & bagk= . . o

< ground of dark,water~repellent material ] i

= "melt and ‘can be collected, A -shelter half 'y N

£z patches of dark rock, .or paverent may be used.

s ; Care must be taken not to place too much sho¥ 3.

: 1 . oh & dérk surface at one time or it will not A

¢ ! - melt. L i
- Ahothier meéthoq that .car bé used when the’ 1
1 3 . tefiperature s sufficientily high is to dig & .

{ T " ) conical well in deép snow and collect-the L
R ¥ ) water formed ifr the botbom as Lhe snow. mekts. .
oo ) 25 -

; I &nduuéd +hawmg is acoomnllshed simply bir "

s ) plac:.ng snow in a véssel that i heated until ° .

2 ) ' 1 s. .Care must . be: btakeén to add . ’“

{ i additional ‘snow from time to time bo prevent .o
= . the water firom boi _ng oi‘f . This method is g
S used almost -exc: u~1ve1y in the Antarctie., - S ,?f L
EE ': o, B
N | In, the ab&encé of drlnk.ung “water; emall ’ A

. f‘- oua.ntltles of snow 'may be -eatén when per— . e

souuel are waim, or on the meve. It is much R ,
‘better to plage the .entiré piece of Snew P o % - ;
the mouth tha.n to suck i ; otlierwisé the Iipa *

- —may becone.- . chAPped.' or -cut. - —Show-ghouwld ~ — - =4
riever be cinsumed in. large ‘duantities in {his 3 i
way as J.‘D will mater:.ally Teduce body ‘temper- _ g

ature A5

DRTATION

~ TRANSPO :

)

'T‘m.x

Obtaining Sufficient water for cooking and
r‘*'lnklng purpose., is an mportant considera~
om Lakés .and

tion 1n cola reglonso 3 Water f

is g:.ven a i tt.le t:une to set A
however ; snow or %ce will

Frequently &
Hhave to be melted

Wil

S _‘u~.___....___ =0

Tce s preferred bedausé it i& deniser than
snow apd cofise qu.ently Jleldo more Water for a.
given voluiie; When snow fiust bé used,, et of

Comew g

a;'-eil'_;.l"av.a}"fonf &

e

Prior to the m:dele of the 19th century :Lt
Was the general be]:.ef that Areticd.- explora-—
it i

“fon xof hJ,S contempora.rles that 1n the .nl‘ v
the sumier was .a bime for pleps
wihter the best tme of +he
‘foot o

Peary pointed out that the mars 15 tundra
¢ ting from the summed mnaw presenr»ed @
formidable obstacle to trd.vel while the
and frozén ind cha_.rac_:te_n.;t,;.c of & he
ter season provided avénues of app¥oach,

n‘b ér. condl- -

To make thf- oest use of the
‘t‘"vo‘hﬂn
pe

IS

ég' 'a.nd equ.me nt.
BOVing p\.rsonne.L by icot over 'snow-cov~
ered ground, various types and forimations of
Snow mll be éncountered. :Of these the hard~

'paw{ea s dry variety is the most. -conducive to
&a8y travel.

-
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if meTting occurs after a fresh snowfe 13
fosuloant sticky surface jmipedes traveél.
oftéen produce a a Mpie~crust!
aurface which appears £ifm but wiil not sup~
port a man without skis or snow shoes. Such
o a condition reguirss the sxyperditure of con=
o sidérable enepgy- a8 the man is forced to exs
bricate h:unseli‘ at each step. -

the
High temperatures ©

One« ‘Seabee sa:Ld h:\.s
minded hiim -6f the tme
S “«z.hmn«.ﬁlbb er=bool..C t,

- common* in the Pacif

a -

:!.l). Su exper:l.ence re-
he attempted to Pl
the trop:.ca_L mud s0

[rerp——

- - For nomnaff_ tactieal operations afodt; un®
X tpained personnel will be sble to adapt them~
.. 8eld .es nore quickly to snowshoes: than to ski:s.
: - igarming Lo useé.snowshoes in marching is not
Ccee .. 8O much & matber® of Learning o defimite tech~

I m.que; a8 condlt:.oru.ng seldom=used muscles.-
E S Two vieeks! :Lnstruct:.on w:Lll usuglly make’ pers
: ~ sohmel prof:_c:_ent enough to part:u’:.pa*e in
operations. Training may be given during the
cov_rse of operat:Lons which are alyeady under

yo R T B - C e

One per.Lod of :mstruct:_or\ in tle use of
° snowshoes,- £ollowed by, suveral perieds of ex~
tended oxder april’l and & few cross-country
__marches will prove adequate’ Stlfiress and
sorenes s of muséles ¢an beé éxpéected abtir shy—
for, thiis .Teasony . 1n1t1al tra:m:mg should not
be toe severe. T R

e st - B - o e

Snowshees ahorld alwavu be worn vwhen snow
is more Tham 12 :|.nches deep. They shoumd wnot

- he “\worn wnen it is .Le 38 than ,

oped %0 and. ©Gpn the open pack, the floes;
being under fhe influence of winds ahd oux o
Yenbs, are in constant motiom, Lanes and leads
are Soptimuously forming and clrosing between
the floes. Small lanes, several yerds in
width, may be crossed by using gmall eakes of »
1ce as rafts and paddiing acf ogs, Sometimes;

% is More feasible to tpavel around the open
water A wait until the floes dr’ft together.

)

Glac:
problem
o cw2adled.cPEVasSSEs: P

nd jice caps. P¥ esent a spec:z.al
in travel beGause -oi- ‘creat, gap:.ng
that charaf'*"am z&

»l:’

iebé

I

FORE ST YR o T

Crovasses, COMMOILY

are caused by the

the:Lr brittle surfaces-.
many tens of feet in- depth,
slow movement of Hhe ice far pengaths -Openr .
and obvious crevasses are not dangerous. but
Gan be very inconvenient- Many crevasse s,
- however, are covered with snow bridges which
_fuake thelr deteghlon. aifficults

L e T

!

JRYIP SENN

!

¢

ifito & Crevasse iS usually fa=
tat., Tt is imperative, therefore, that &
party travelling ia the vicindty of c¢revasses
shou.Ld be composed of not fewer than threc
persons, and roped together. . When a. bridged .
crevasse is detected, it should be inspected
and tested by the ieader before the remainder
of the party Is allowed To approach. The

A free fa]l

e el e

'
H
+

e e VR
3

rest of the party must’ remain alert during - T

the inspection aiid be prepared‘ bo break the
fall of the leader shou.ld the” or:_oge “faide

The depth an object will sink in virgin
— A

snow 807 not- - depend. solelv on the weight of"

-

. “for in 'such” shallow” SOV, GIS WO U AIIE
" - ghoes will be damaged by rockss. stiicks and

¢lods of ecrth; besddes:, snowshoes impede mo=
xbﬂsuty when the snow 1§ not deep.

tard or packed . SNQW. -~ a,,;»ho,rt srr:.de is
> The development of the prop~"'

'er str:Lde requlres a considerable amount. of
practice. Generally speaking, the fastest
and. Teast fatiguing method: of tpaveliing i€
" to use a loose-kneed,, "ocka.hg gait. In order

to conserve the énergy of the personnel, e~
nicles, preferabl ; with mount ed snew plows,
sheuld a]ways‘ be used as trail breakers..

) n sprlng, ‘before the smrmer thaw sets in,

. gpavel over sea ice IS ofteh much mere coh-
veniént ahd rapid than tpaiel over land, be-
’ cause the. surface of the Ilcé is generally

smooth and tree “of déep ¢ show. But if pack
- Pradenin.

pHE Ao A

can be

fce firom Lhne ] p1 Fious tswluuc.n “ha

zlong the route of’ travel, the going
very “proughe.

e
i

s

& *much, more serious
that i anch—

. fyavel on pack ice is
matted than _vel on fast. ce

s gt
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& 1ong str:Lde 18 besby ann

Lo nnes SULEe. surf aces

“buc Uu,vau ERteree
‘inéreasing kead = R

Snow VAL support a gradually :
without any apppecisble defléction and then, - 3
at a certain polnb, i suudenly ‘fail. This - i
1§ caused by the destryuetion of  the ‘pohd. be~ .
tween. snow Prysuale ‘and- even the breakiy

. dom -of-the. 1nd:Lv1dual sn_oyy ‘crystal

ST T B

e

. This similarity to the stpaw breaking the
camelts back was. vividly & Justrated during SR
one of the pecent pelar operat:_ons:. A Seabee
vas busily cngaged ih Jac’k:n.ng up & Lractor.
‘The vehdicle rose sLowly, but sudderily bo th
the Jack and the plank support:_ng it «disap=
peared Into the snow. The resounding thud
with vhich the tractor hit the snew starvied
- the Segbée and J,orc:.bl" impressed upoen his

mnd the :Lndeter "nate strength of snow.

~

On this same polaf operat:Lon, it was found
necessary to incredse the width of all trac—
tor OF plates by_superimposing sets: ef 3"x6"
% 3t gak extensions and this ELSTribuls g-the
Toad over -a greater surface area. Although
these broader treds: decreased m;meuverab Aty
they endbled the tractors to operate without -
s:Lnk:Ln .
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Large~scale freighting opérations shoukd When theé strength of the ice has been de~ '

00t be attempted during the summer as the ve=
hicles will unquesticnubly become -mired in
the marshy turidra and mud. Over-land re-=sup—
ply operatione between “Doint Barrow and the
o . interior aré always condiicted during The

termined 16 be adequate, an area extending - . ?
sbout 20 feet on both sides of the genter

Jine 'of the crossing should be gleared of ~
shows, in this Sanier the eondition of the .

{6e can be opsefved at all times Guring the

5 winter becauee it has pesn debermined that crossing. The path on the crossing to be o
. - _fhe most faverable travelihg conditions exist used by f£oo6t tioops should be sprinkled with 2
; during this scasén. ) sand and that used by sleds with a thin lay= g

j . B . ) er of snows The carrying capacity of the

: ) ‘Before attempting to cross a frozen lake - fce, the dishintes t.0 be maintained between. :
- ; or tream, certain safety measures must be vehicles “and men, and the Tocation of danger o e

e takena. - The, most, important of these is to de~ ayéas, should be clesrly displayed on markerse Lo

: +eymine the beating capacity ot the itew pridepgrdh-ddssde A-;ﬁ_pifs‘c._:be;;epﬁo;;ge& in o

» - o g ) " ordep to préevént serious ‘abcidefivss o I

¥ The strength of ee is dependent upon its In soie casess it fay be zound nécessary to

. ‘fiatures its thickness, end the level of the  imcrease the bearing Capavity of ice by el

) indériying wabers . o © foréing it. The simplest way %o accemplish .

- o - bnds &6 bo place layers of snow and smalll: -

Only light, clear ice is a reliable car-

luxi»ipsl of ice on the surface and ‘bo pour waber -

eé

v - rier. Rotten ice, which can bé detected by its  over the layers to freere, Bach layer should N
. dull color and honey=-combed stiuctire; has  be frozen before the addltion of a subsequent
B very 1ittle cupperting power. Tayer. Another good method of increasing the

" ‘ : ‘ - strength of ice &s by adding, and freezing to

Tce derives a. portion of its supporting it , several layers of boughs or straw, each 4

N power fram its pressure ol the water below ite  about 5 inchec to 4 imches thick. Boards,

‘ When the water level falls the beaning capac~ - planks, and smadid togs used to foim tragks o¥

ity of the ice decreases. ' - unways will increase the bearing capacity of

! T - ‘ ice by distributing the Load over & wider

’ In estimating the thickness of jce, the  aveas; By this e thod, the bearing capacilty
N dayers of _fotten-ige found gemerally on the  of the ice can be sncveased from 20% to 507

B top and bettom of the clear ice should not be - When: the snow is covering jce over water

‘ considereds FOr measuring thé thickness, and the compactien method is used, the main -

holes are cut at distances of about 10 to 16 objection to it is thab 3t obscures &1l weak

: ~foet from the center iime of the proposed ~ spots in the ice. For 4t miist bé remembeneéd -

{ _ crossing and spaced from 33, to 65 feét apart.  that Snow is an insulator against the chill~
3 . To safeguara largérscale moviements; blkocks of ing effeéct of the wind. If it 4§ removed. "
e e 1 . Ace should be cub dub and ohooked for firm=  the exposed koe. will develiop to & greater ¢
. nesss S : ] B S e i one._inshance 4t wos found ehat - J

s Manual , ™
determine

0<15, may be used as a guide to

Zuble TL, from War Depavtment Basic Field.

Ne- N8 LanCe L e e e e o
1 an area sepaped six ™ days- previous— e

Ly was 16 inches thlck,

adjacent uncleared area

while that under an .
-of show was ordy X - °

s g R T

|
: . % hé load capacity of iee of varying inches thick. i o
b . bhickneeses. - . ~ On many Canadian. {rfields, & speciak
b - e T method . of . compacting fal ing snow 1s _employed o
i i | The thickness of ice required to support sucoessfullys. When the snow is two or three. 7. .
| C- known load can also be determined by simple n‘mcheggii’eep',weigl'xﬁedr corrugated steel rollers.
' proportion,. If a certadn thickness of ke ~ @re -operated over thegSur'faqe),_,wh;:ph after— x
i T, will bear a load L, then the thickness T, ‘wards i¢ dragged and ro od until five cr}is
i i R e e A e of thoroughly compacted snew hag been buils
o needed bo carry load L, will be as follows: up. As & wesult of low temperatures the o=
o T © pacted show Msets up", to form a 'SmOW GO .
" oretét of inereased strength. -Snow c,,oncr{,ete -
e 1s tough rather than brittke and is nob to be
- sonfused with slush, W ich freezes into ice.
) The advantages of compacting snow are that .
i its bearing strength is 4népeased and that a
i fs"ui?fé.@é more even than ice s produced. ;
e i : : e .
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‘“EATHER LIVING - .

PR 0 5
. )

) * As has becn indicated in thé previous damagé Lrom,thls source. Durlng the wintér -

chapters; human beings have been liviug-lu--
- the -Aretic for hundreds of years. Tiue, the
’ nuiiber of permaonent .sefticments has been small _
but people -have, within tne limits of thedr
TesSources, learned to live im the Arctlc more

-or stornw :seasons, i¢e may ! be forced inland-
far above. high tide and -eveh over the ‘beach °
> 1ine on, 1nland lakes.

’“ewporar,z _Shelters

Bk successfully than many :thabl’r ants in 1é§s ' SR
. vigorous c¢limates:. Shelters of & temporary klnd may be J.m-
3 - i PN s . provised from terlals at hand, o1 that have
2 Success ILn _1v:1.ng there is predidatéd oh - been ‘bra.nsported‘ fn the preceding chapter,
i forethought'; skill, and enhdurance., Military  méthods of building snow caves and snow ‘houses
e operations in the Arctie, during ahd after weré oublimed. With gome ingehuity other a-

vailable materials, such as brush and tree

Yorld War I1,helped dlspel pepular fears about
_branches ¢an be- ut.L]_.;Lzed 16 ma.ke g Yean-to.

the reghon and-verified thé impertance of Liv-

- T T TTing in harmenywWithiAbetic-enviremments - = ——- - ie— e N .
. ) - ' If t.ent. ‘are pitched where show may - d:ﬁft T
T o ': oo e o - 'SH:E—’E—:’EE‘R cimwee .. _ the. @ubrance should be athviart the wn_nd '_ather-
’ 5 . ) : . than in the lee, to prevent its’ < The
> ndequate sheltér s a prlme cons:Lderation _ b7 snow. Floors of terits shou.la' 4be properly
L 2 :Ln all tary‘ operatiéns in the Arctic. insulated so that bedding is neveér in direct
S St I o S DD ke ..corbact with cold ground Or sNOW, Moss., tree
. nu_vm:-n q.,_.aghvanohes .....'DaDeI‘.a.dS)ALA-teI' halVeS, lumber; or
serial’s may be used’ for” this' purposes - -
quded areas faake -the best sites because they
A . provid protecta.on froit, fﬂhe wind & weil as
T * Fo# ¥ ars,, 'wn:U"e men t.rled to Aprotect wood: for i‘uel andx constructlon._ S
: themseﬂ.ves from the Arc+"'c cola by bu:J.lulng __ ] : - . .
"7 3 - ~ai t P' eanent, Shelters ) g ' i ’ ;

- .

%
53
b

The 10nger the 'atza.y _in the Arctic,, t.be

and that ‘proper ventnlatlon ...s egséntial to
w"]ﬂ; be requlred.

good health was complet.ely 1g“10red. o

S 7

\-_; _ e i - ‘
i o kdsguate ventn.l tion by means of a vent .
i fiec? the top . :

o

-:1"" 3:‘)?‘"{', ! ?” ‘f:n"":“"%"‘ Fa

of endugh moist a:n.r to :r.lu..lze r‘ondensation - 1
: 5§ is bhe subject of a la.t.er chapt.er. _

phyxiaticn from the odo:r-_ess arbon=ionoxidé
gas geherated by -cookirig -and hieating fuels, ‘There are, however, ‘other types -of perm—- :
’ . 2 anent, shélters built by natlves froim indigon~ i

ous fhaterials that are morthy of ment:.on ‘heres

!

. T 5 ~gaYection— g SNOW .. ) . . :
can 1nunda.te eritireshelters a -nm‘ alili... o _M,Masgnry stgucture 1._1:7:1* by isyang field T

e - _vetitilation. For ‘this fheason an exposed sn.teJ, stones in mud-mortar provide adequate and: ¢ com~ ;
‘gven in stormy weather, 18 prerera.‘ﬁle’”tu a~] fe—*~-—Af'ﬂ-ﬂble_auantens»._Mos's can.be used in chink= = -

- poaiti - é ing the 1arger cracks betwsehn thé stonés.

- ' the drv'nesu of the 51t.fe musd be con81dered. “ : - :
i On seacoast or Lake shores therei‘ore -8, ca.mp Ii‘ ther-e is a scarc:.ty of stones in che g

:ghoul | be itudted sufficiently inland to &vu.l.u area,. 803 San be cut into bricks and stacked :

& < : N :

‘ - 6 _
booo p . B
1 « B
4 ' : g
i_ - . N s
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i L . o :
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A et R s M B e e -
. L - ] - r¢go PR ===Good-ventil

. to, form vertlcal walLs‘, Jhlchf prov:Lde ‘._mple
SNV S protectlon from cold., The foofs -of both mas=
_onrv..and. sod sbructures ‘can ¢oisish Sf well—- -

A

F\H-.n__,_'g..._.-_m‘ iy o

v arde AL spldt. ine, will burnr even LE ».'et.. -~

bat, e 2 B o 7 -~
R Even in the Arctlc, clumps - of Tow wille *
or birch .can be found. 'These can ‘be split :Lnto .
ine-pledes. ahd burned green. Birch is quite ) ’

decured canvas, woody or-a TMah- 0L Draiicncs Wur—==
ported by beams made fpom small treess Andi, -
-of course » 2 _Log cabin makos an’ e,;cellent skeﬂ.—

N L beter . C e - -7 - .
T T R astr evenn ch- treeles’s shc,x‘esq S
e E . ) No matter whab ty'pe sheltel” is bu_..l i - o T -
‘d“ g o ‘ Shouﬂﬁd have a’ 'I'S:I.Sedxp_l.u. J.u.\.ux' 0”*}37’0"‘97‘ "Y).S'lll~ T A mareonedmparty J"'l dunger cf
] ation to keep feet and- sleeping bags off the . short of food should nob use as fi az::, hjfng’ ;
: eold ground.- - - . - . that can bé eaten, More heat value it derived -
' ) T - o ' firom ¢ating, evehr raw food, than from fo6d -
) N - I:Ifa.‘b g ' o . . burned as a fuel: However, if there is an
a ; abundancé -of foody animal fatsd may be used &8
; | Tho consumption of fuel for heating, au. fuel or as lindling to start other fuebsi
L Gooking in thé Arebic must be rigidly super—  imai fats placed on pieces of wood will add a
: ‘ vised. First, because of the sc'a,rc:.ty of Xoca \conside‘r'able afiount of heat. Brlpp:.ng° {rom
. fuels and second due to iculties in trans-  plubber if added slowly from above to a smaill
& ‘ port ing i:u‘el _from thp Statess - fl(ame will preduce a hot blazew.
- ~_;ocal FuelsA.-—-Local fuels ih the Arct:Lc cons:l.st' book, The Fnendl:L Arct:l_c, S-befan,.
- oy = aLy Wood;-animal fats, and shrubs.’ U“-““"i Son telis T “gompanions menaged .
. 'roppmgs of ceal or' lumps. of’ coal washed up ter the fkeroser‘e gave Bun., For & Tewdags  ~ ~
= oir beacheg-may-befound-in soine. places. Such ribou ha.:r in an
- coal is generally of a soft variety Per“"lng “improvised tin stove. They
- * black smoke and an oder like asphalt. Ib may  yzed ap Eu}’:ljm—style seal~od iam;i, :meI'OV:l sed
,;sr cul‘b o llght! without kKindling con~- from & fr:y:Lng ‘pam When ‘ch:l.s prove& uhsatis=
': uf Cf£abs, wood, or shrubss ‘of the party de-
, 6l
s 3 L ) T o - ) ,

43
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Thcre are also limited sources “of dead” vwood,'-"-;n—-
and occaslon::lly driftwocd can ke i‘ound s T
lack wabters of river moutHhs and along the -
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; ‘
vised an outaoor Hplubier shove employing & i
ix-gallon cylindrical tank of galvanized iron \L‘

the sides and bottom of wich had been clinch-

o ed as well as soldered £0 that it would 0oh ;
i come to pieces with the heat. Heé vemoved the

top

and éut a draft hole ne

ar the bottom.

Six

inches up

the side

ke stretched three

N or -eight

heavy Wi

es t6 hold the

sookihg potie

[ - -
- P ™" :bxg.ﬁgingué,e'al._vgﬁl or blubber as in purn=

= - 4ng tallow. a wick, i's needed, 80 & Tastle - )

B plece of rags; mob :ne"géss,:}ui‘ii},r imore than an T : e

< : inch squars ;. soaked in oil, was put on the o
- psttom of the stove. On top of ib, he placed :

- A Little heap of bones saved from previous
e . meals and on top of the heap séveral strips:

- ’ T of blubber were 1akd., He then touched a mateh
s to the rals which burhed like the wick of a

) ’ catidle, The flame played up betweén the bones.
T to the blubber; from which the oil dripped
dovmy, forming. a ‘£iim around the bONES. With

2 sufficient heat, the £ilm flared, and the fire . ) o ' ;
S ' burhed With-a furious hest as long as a strivp’ Fhge 2 == Adniral Byrd hits. ¢hew :
T of blubber remain 4. He vhen placed the Godk=, R Line on "Highjwip's ¢
e ing pot, £illed with meat and water, om the . - . ) *
e cross wires. 'The flane- struck +the bottomn of ) .
. - the pot and then spread up &1l around: it a8 o FG0D. ) 7 %
... . the di ] T - S )

.aneter of the stove was only skightly

o . larger than that of theé pots Appilication of _ Bagic Dieb Requirements . - : 3
i heat to the bottom and sides of the pot st one 2 e i
% ' Time brings it Aquiekly to a boil. ’ - An adequate diet in the Arctic is €ssen~ ° ,
o T T tially the same as thet in a tempsrate e¥imate. ;
’ . R . .- The main difference 1s that a larger quant ity :
According to St efanson, the oy disad- i +he Body in extremely o
{ “of sooking T R B

ed5.b

<. of food 1S _pequired by
~ cold veather. - - L1

i PRV
e E. IS ral At en . me Y
. _ s [p—— o

S T T Toodhas a g funotion in the bodye —
- 3t provides fuelefor eat, and energy; material '
for building and nmaintaining; and ilupricents §
for oper Wwing, The Kinde -and- & ount of food . - - i

©  popets ventilstion aids Apaft o, the heating needed for bullding and malite s ng and opera” T

~ - upit. Thisis particularly important. when- ting are -t same. in the Ar¢ ic as anywhere 4
“relteshift Stoves sonstracted oub of ot drums, ,olge, but the amount of food. nee led- for fuel -
cana, 5% s}:?"a'p vmét:ani, areée useds . ) w1l be greater The exact radd;;tiiona,l amount,

7 :'"":Méw'tbiﬁod”s;;ofi‘;‘;Eeatin' ;= The Basdc pﬁ"lc"tple 1n-—
oived in heating any t¥pe of. temporary o
permanent, shelter in the Arctic is to provide

S nesded will depend upoen how much work is done i

, “ “ - T - o and how much time is spent indoorss Men work- T

' e On 'OpeﬁatiOfy Hi ghjump,. ) ing outdsors- will require more food o offset i

expedition to the Antarctic In the loss of body heat and the added burden of -~ o <
‘standard Ue S. Ay tent stove, model L7k teavy Arctic clothing and equipments

ol - proved o be 2 savisfactory heating gnit for L o o P

- the 16-by=lb~foot pyramidal: tents. This die- - On ‘the 1948 supply expedition to Poimt - =

e . sel~operated stove, with the ¢arburetor set Barrows Alaska,the medical plan prescribed b
e % at. £rofi. 215 to 3/4 full openings would maln= that the standard Navy ration be increased ,25%}/ : 3
5 o © tain the centpal portion ‘of the “tert: ab_a. coms . during the perind that the expedition was north ;

R " fortable temperature except on extremely sold. of the Arctic Circles - The plan. indicated, how= - z
S S - ) ever, that this ingrease would 'b‘e~suf§.icien'fq, ) - )

fom timn A

.
S Gy B e e . Co
= et s
. e i

onlir Af the ratlion was sroperly. prevared anid,
,  that sufficient portishs of €% y-gomponent ..
flo serdous fires resulted from the oper=  weére catens A1 personnel fust Bé dwarle of ©y
ation of these stoves, although genter poles  the value of intelligent preparation and in- =

- of the tents were oCCS . 6pally charreds Inab pelifgent eating nabits. Food At scipline should
jeast two instances the pole ¢ollapseds riever be reélaxed. . ~ -
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= Selsciion of FTood . MiZl-One pint or mors daiiy. Rva® C e X
Z : porated or powdered milk is Just. as ;
Phe fuel value ¢’ food s measared in good as fresh milk. : o
. calories. Each galorie represents the anpount .
< of heat requlred to raise the temperature of ) ) :
' about four pounds of water ciie degree of Fah~ Egg_-@ne or two per day. Dehydrated ;
- #énheil. : - ’ i eggs are as good as fresh eggs. o .
. rf—'-—In temperate climates & {HAgorously hard= MegE—One serving per daysy preferably ;
: working man expends about 000 to 4500 calor= With some fats Liver and fish at
- : J.es per day. In the Archic, it has béen deter— - least once a wegk. If meat 18 scarce

“mined Vhat )qu"‘t'*‘ ‘5’5"“~~~"mmtneunnm..daard,s e + AL EQUivALETD & amoumkof SJmllaJ" . - -

- P - P

: generally .addauate;. except under extreme con foods such 28 f:ush, Tiver; eg gﬂx' N

’ d_Lt,.ons oi' heat losS. beans. e
, caanuava?ms 11 . woens - || . T B

¢ T

o L

‘ ;

‘

. s, i . .
,‘ | Fruits, vegétables, |]  seer cheeso, opes, 11 Railk, buttos; 0985, . T T
sugm; broad, symp 4t gmn see‘i vaaemblas, ﬁsﬁn _' | bocon, nuts, figh-liver _Q!‘@ | SR

Bt i gt iy Mo gl ek “‘Vegetables One‘or more~ vellow fo

! are obbained from caxbohydrates {sugar, fiour, - keary green— VEEE LauIes! Shightly-eecto— N S S
bread; cereals; potatoes) and fats (hutters _ ed, or raw in s2kads, -at Least once - :
rr;uts,;,; bheese, Lard). a da,},r.. Frozen or dehydrated spinach,
) carrobs, peasy and Other vegetables:

e i e, e e et M i b oo adETA n‘q.g,m.t.he.dasuw. det

- - = - T O

ape 4s good as fresh- vggetables pro<s- e e
. it-fiust be rewembered that whlle the car- - wided they have ‘been processecb to . -
: - - bohydrates and fats. supply fuel for.the hupan -~ 'retein,,meét ;
eng:.ne they do not hélp to lubrl ate.of keep o _““ U T - !

it #n good repaii. Fuel foods will keéep you
Ngeing™ but they do not. build muscles, bones,

or blood. TNeitherdo they Iubricste the body - -gither- aW of \cooked clt
R N nor .act as cabalytic agerts in the many chemi= and ofher frulls hitgh in ¥ tam:m G,,
' cal ¢hariges th at tbake place within it - ) the antiscurvy v:Ltamln {oranges.,
‘ o grapeffuit, apples ) etc.) are :xmporE )
' ent. - L s
) o Maté’rlal for bailchng, malnta.mlng, and o oo g o
- - Tubricating the human -érigine is -obtained ) o
- from proteins {meat, fish, milk, eggs) and Liguids'&'"tho,ugh water has no £60d :
wd - mlnera,l.. {green v'esretables, g le—grs:1 ¥ pro=- - Yalue in itself it welild be impos= ..
Lo ducts; dried fmts. Fowl, HvVer)s .. . T T “gible-to ~e1,.r*ﬁvegw:~thm.tv1t.,, Dracs
; tically every - ‘chemicdl change in the

<

body depends upon water, The amount

- 1»-.“:_4'»,\@ lq____ R o

et o Ee i Y b P —
—— S —

Although the pr.Lch"Lpal demand :_n low temp~ “of water -obtalyied T¥om 5olid -
“exatures ‘will be for addlt:l_onal fued toods. :Lnsui'f:_clent, The averagé person
the diet should be 80 selected that it wiil vequires ab least eight cups of Yig= :
gontain \,omponems ¥hat will susvain as well . uids a day, This amount., howe"er s 7
as hedt the body." The following plan, if fol- _ includes soups, fruit juices and 3
Lowed,, m_.l assuné an adequate diet. othed 11qu..ds ag well as plairn wat.er. 4
;
. ; - “ . E
66 - T : ‘ ) ) - . ;
. ‘ 3
. i ‘ e VISV P R SN U - :
v P A R - -3 e 2T e . B LRV L A & S :
- - o -
Fene e R SR e e e e ot & e S e bsemm o e o e ES— .
L R AR e, S MG M g Mg A e ot m e gy | ema - . E




<z
|

Squash;.
caiots,

' -fialq-'rs'lé,y;
dandelion

ﬁalk. euus,

7Fﬂ'.iii'sl.l‘ o
lemons,
oranges,
grapefruit,
eantdiaqﬁés, {

fresh peas

ilk, eggs;
'mqlf?dsge,s;,

wheat gern, |
. - wsheat hulls, ;‘:

ried hulls,

!]?‘ii'ﬂ_‘asv* ¢ , !

T =Wh@aé G
cereals,
cabbage,

- gish=liver ails,|.

butter '

Rema:l.nder
the Io“eg, ng f"uiremeqts , fil
i Adlctates f ¢

;Rei‘mgera‘b;on of Food E L

T

some parts of the Arct.Lc a suall store-'
house caxnt be kept cood, by cirgulating through
it the waters of a- Col'.l strean. ‘Sea~wWater will

akso” ...ocl *‘ood stor=d in a. drum floating off
Tma,

“béansg, rcereaJ.s o
made with enric‘ed

Tow bemperat ures, - If there is -
ehotie, do not. eat. the same th:mgs
day after day or you dre Likedy fo
loose)your appetlte o Wheny you d>. not.

A5 ¥ou may lose’ efficiencys:
#where there is plenty o¥

@f ~cour ey
outdoor werk o .do; yout appptite

Wil be good and you will eat enqughr
‘food to. ta.k.e care of your bodi‘y
"’leeu3¢

‘; n of ‘some sorb is req
in the A.‘r“ctlc to. keep foods -

f*'e sh .
are not an

d..L FE

, ice houses -should b6, budlt

ses, e or pieges of icebergs: If locat~
and;,, ice shadld be cut during the wirter

5> jakess .To p~ov1de insulatdon,.
should be buried in the ground

Vg ks,

A
60 1k

ive
the J.ce uhouse
o) of bullt yd'th double

- snorem

i 1oss of, 100(1 el

ablLe
and, if the site is méar the toast, stocked: -

“Shmiteriyyed ,,i*:»mrr‘mrated_m e

f'rost will prorv:.de a natural 1cebox.

T e .

I_n w:.nter » in pla.ces where regula.r fac.l-
ieg. for storing: food ape lacking, the sim~
est way to. pregerve ‘perd:shab] . foed Is to -
alilow it to freeze., Thgw oub only endugh food
for a s:_ngle me Meat £rozen and thawed two
o three times i8 tagtelesss. “Fresh frults,,
vegetables, and oggv . ¢can be 'kept frozen, and:
m faxrly good -congibien, all winter; bub, they

‘ jterlora.te J,f they sre glloved to thaw

products may pe affiect. : '
j_ng In such cases the cori=

. may bubst fneez /
pentbs sho ter i e;;s»wk_ 4o certain.

that Lhey have remained cont nuously frozen.
Rist. vedkens &4nd so that if frozéen they are
HoTre 11kely te bufst. For this reason; cans
should fict cepe in contact with..salt waber or
'sal’o sprays Ev' ' the salt present in the air
at beach sites will cause rusting.

.




' Pz‘véﬁérabiﬁn of_Food

The ilavor a.nd dlgestlb:.hty of i’ooa is
admost as impertant as its contents.. Food
that does net stimulate the appetité or is

- —d@irficult to digest hurts morale and places a
burden 6n the body's digestive process.

Water obbained from melted snow is; of
eourse, virtually distilled and free of min-
érals, Food ccoked in such water has its min-
eral 5alts dissolved awzy ahd is very flat in
taste. Adding sait to this water will retsrd
the leaching action on food minerals and im&
g_ve m“tasta. =

e e ]

P

- Frozen meat. shoula be thawed sut 'befor
¢ookings partly thawed meat will cook on the
outside while the center remains raw. -v-A'll
‘Heats should Be heated. sufflc:uently 'bc. “’111

’ para51tes.

Vegeta,bles shoul'd ‘be cooked dn the 1ea'=t

Tl pbBsible amount of water and only until they ) .

are tender: Further . cooklng reduces their
vitamin content, Dried fruit should be $oaks
&d overmght in cold waler and then simmered
slowly in the same watér until tender..

Living off the Gountiy
The Arctic abound':s in many forms of “an=
rlant-and fish v Consequently, as
e v:.rtually all species are &dible, the dahger
of .starvatién, even if supphes from the States
are destroyed or exhdusted,, ist rather rémote.

]_mn'l

a.r.l.bou, moose, and musk ox; thé largest -
of the land animais, provide excellent. food.
They génerally travel in. herds and: can be= *"“"xi .

Fige Tu: == Mask ox - _
SeaJs are Viidely dEStFIbut ed ‘and geoer,
iy Common o

food,, eycept that the 133
dre Poispnoiis.

Seals come tqg sunface 3f ths

Their flesh and J:gVPr aré -excélleriv .
rs of bearded seals -

e s T

_—.on_the.t mjd“apnparu'l.a.‘l(a Geagim s
" winter. and suniter. They also are found on eff’
Shere islands; In hunting these apimals, shots
should be direc¢ted at thée shouldsr or neck

.. rather than the héadj. antlers. and. horns-make« -
) the tiead a deceptive ‘target, The animals should
be .skinned promptly, kreping the fat with the

Sarcass. tather -than- the hidé;, and :f'rozenl In.

this state they keep. :Lnaeflmtely. : '

Caveenadiifrys WLXZ - vuuu. -
1

: } llver, 'hee.rt, )
o - —gfe—cholcé f

TWater in 6nder to breathe, "and as thelr heads ™

peb upy they make excellent targets. They
should: be 'shot in theé head, neck, or shoulders.
because those that are xhlg in 'bhe lungs' of
sbomach usuilly escapé.
.catching seals dn the summer and aubumnr is
by st-r-ﬂtchlng nets acress narpew.channels. In
the winte? the best place to hunt seals-is at
lopem.ngs in the pack ice or ;it thewz b" iathir

‘holes. 1n the 1ce.
on the ]

Tt 4.5 dif ;

and unJ.ess k llecl‘ 1nstantly,, it sl ps ;d‘own
the breathlng hole and is Tost
of approach is push a white lcloth s”ueld dn
front of you with a skit for the rifle iuz
Another methéd is te. gréep or crawl atond the
ice steallthly dnt ;l w1th1n “ange. The fr—=§h,

ﬂ....c:mx UJ. Lne se

uOQ_

Another method of

BQne method -

»
i
)

B

v o,
5an

fewr y

ufads

Navy poiar expedltlons have frequently seen
Esicimos. éat the: 14

pp— e

" 68

“Whis may ve a i1

tle rough on state-side st o
3 Blubber :and ‘bleod “should be removed bes
*ore the seal feat 15 storeds o‘bhermse,the
meat, tuins rancid a.nd is not it bo eat. 'I-'h?'

e

¥
1
\‘( '
ww’-‘ tﬂ!:* ot greren e

'ver naw, fresh.from.the bod.v.»_,.ww_d..;;'_
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R most pa.:.a.uable‘ posults can be cbtained 1f sesl % ey ST e L g | 3
5 . meat 1s bro:.l,ed. ’ i - ¢ e SN T .o
5 SRS X H
o : The meat and blubber of wi iruses are ed~ - L
K . ible., However, minting these beaSts can ve ] ’ S
’ yery dangerous; and it woudd be well to conm }
: sult with an experiénced walrus hutbsT be;ore i
. atteppting its
- 3
L T ~- - The meat of pmar “bears, Sxccpt the 1liver, ‘
- ' s edible. The live¥ is poisonouss Polar _
-l ’ . pears. and other bears found thyoughout Canada B
T -and Alaska are hard to Kill, arnd & wounded
” - “pear 18 5 of the mgst dapgerous: of ali-an—. . Fig° L, — Mountain Geat N
e s, The neck or Jjust ¥ehind the Shoulder T - ;
A are-the host rulnerable spots te hit. T the Jolves‘ arvd i‘oxes age ednble, but are’ difs ;
S R S = Wm.wwnmnma_uhmat or heerb shot it pre- fheulit te catichs. rSteel Epaps should be used T
% ferable ’ e e Rt e woile 2 byiaos made of "'\*'x-els ar- =tones R
) ) ) o be used for foxesy -~ o .o - e
Hares and mafmots: are smaller ed::.ble game. 3
that can be shot or caught ninn snares,  Lem~ - o
ming . are Apctie mi.ce that caf be caugHu ¥ y
hrand or Wluh sna.res. Nther edlbl : an:unalhé, ‘ ;
- ‘such-25-pOrCUPINe;. mugkrats, Squirreds, beaver, 4
mink, and Ganadian 1yhx are fa'anu “§if bhgsubmr o ol
_ arctit. LI
. - N 5 -":):
{'{

R

¢

"t is miat in arn emengencye

| e

- TER NS

P

e

T Mounta:.n sheegs d..'ld goats are found hlgh

on Theéi SJ.OpcS““Gf’“m"““" . ;
ing these a.n:\.male usually means st’af ,mg and “:;
long Shotss Retrieving may’ beé hazardous. he X s (T p— ] i
.,goat ig fiot as igeod ®o éat, as the sheeps bhut BESE- aaamnaaninE )
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- "“““‘~~<~-+1 sh.or Fellowish séaile

i AL fish in the Arctic are edible. 4nd
all salt-water f£ish excépt the shark may be
eabern Tawe’ Treeh shark meat is said to be
pod:sonous and shox.ld thereforé be breiled sev=
eral times oF &fied thopoughly before being

) egten. Fish are plentdful., wherever found,
- but many shallow. tamdra 1lslkes have no “fish of
. any : sovte. Tihsh cen bé oaugnt ag 1r~ a temoer"

ate climate.

T ¢éld northérn Waters are richer In ed=
L fole maring SmmETyhEn ey ot shap waters .. s
e ,the worddo Clams, mussels, scallops, snails, 3
: l*mpets, chiltons, sea upéhins, anhd sea cucum

bers are fo nd where there are grrétches of
. open watér ‘along the shore. & person ¢an Lit=
.. érally plck up a mca’l with hic hands, daig it

he' rock., with a pucket knife.-

’ : eggsa o obtain the greatest f£ood value from
: o virds, piuck ratlier than skin thems If pos™
- . sible, geese gnd ducks shodd be plucked wmle

they areé qt:ll wWarmo.

+ . == Ne plant jn-the amctlf' {5 dangérous sky
pomsonousm “Qrie., & mushrovm Wlt"l a reddish
top, _the emetic tussula;. may cause’ cyomiting
But this ery - .charadtert stie will keep. it from
being eaten. j_n quantltles suffs: clent to p01so

_Fatallye |

In the sub-arct'w' h@wever, there are a

i' few plarts that are- da.ngeroquy polsonous it

_eaten. _ 11 -of them grow in the forests and -

i

= - --nob inbhe. open. ‘bundra. - They are prenbiful,

__hemlogk Is One. _Tt belongs to the parsnips

or carrol; family, as the Leabhery. toothed
C Leavés ‘and: smaLL’L i‘lowers arranged in clushers:
bus&CSt@ The leaves are’ sbret ed with purple .
and wheén crushed 4 emit a dlsagreeab" e -odors

L aid 1t7is mporbant~nney ucm“ccmwedy._.Watﬁ; .

e b T

wd by the cyhndrlcal cluster - of ted or Wwalt
beprriss borne av the tap of the-stem.
berries nay tuen plue as they geh okder. - The
most vcf‘mmon is the death-cm ananitas Thds
toadstool is usually white, but the cap may
have tdnts of olive, purple, or brown. When
fully grown the cap irs L to 6 Inches wide:.
The surface is sbicky when moist. Beneéath,
and attacned to the cap, are white gills. The.

v

Dpear w2

o - e

stalk is white and pritble and has & spheric-

al base, bum.ed ‘beheath the grownd, w‘ur'h rests

e o _in a soft white ou.p. The last ©f the group.

1s the iy Bgarit.” e se-attractive toadgiools
have & yellow orangs o ved mottled cap, whits
" 5, and white gillse
2, When young,, they are someuuuco‘r:.:st‘el{en for..
puff balls,
_ Onée the poisonous plarrbs ape recogniz=
, all others can pe eaten without fear: How=.
'ever somé of the pla.nns have greater food
yalue whan others.,

St

iy

o 0

A]_'L Arctlc b:rds are edible, 38 ape their

< Another &5 Bl paneberry wWhiich.-can. be devect= -

out- of the mud ﬂl‘bh 5 stick, Or PrY it from

N e e VA s e B3
B2l e e

41chens have pog 51bly

13, == Water hemlock
Baneberx:y .-
Déath=cup dma.nita
Fy agarlc

R

o sine. ofall hvetic plent s Carlbou 1ive,

nost entirély on ldchens for TOTLISahmareaie
should be soalked overs

Llchens 11‘ eaten raw
Desplte theiw

gt

jichens taste
jeily can be msed to

PEL BT a,;ter-‘bel-ng boileds .
thicken squbs and sbe

+

the greatest, f ood

gelatincus appearance 5>
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- - - eemEE B A P e - A
poots of tims piant, rich iu carbohydrates;
i - ___geiwe as potatoes fior the nativess The bulbs (
should be roastéed Sp Boiled. T —
Seurvy_has taken its toll of men in the i} ‘ :
Aretic. This dréad disease results, from. vib= T
amin~C defi¢iency and may be brcughit en by a - -
Xz prolionged diet of ganmed or lean meat and ne S
vegetables, Most plants yield some vitamin=C, o
b but several are notably rich i it, ingluding
¥ scuifVy grass, which occirs along s3a beathes. ‘
i Tt_has, white_flowers and globular fruity the ) - i
Tower Leaves, DOIHKE. St ST SURLKE, Gre Aids" i
' ney shaped. . Th2 Leaves; sStems, ahd frudt, i
- eaten rTaw, are valuable antisscurvy food, ’
g | The buds, needdes; and stens of black .
= and white spruce, when chewed riaw, will help. ‘
5 1 %6 counteract ScuPvy. Sim Larly; -the fresh ’
RS ) ; | . green leaves and irmer- bark of ‘the dwarf Arctic
- > A i s i $ihch are high in vitamin C. !

P =1

- Bewéral Arctic plants are fairly good
substitutes for the leafy vegetables: of state= ' .

" Fig. 14, -— Lichen

Reck tripe is a black; browi, or green=

A ) - ish Yichen consisting of thin, ieathery; ir- side wiet. Among the more important ks wild -

- - regularly shaped disks. one to several inches - rouvarb (alpine fleeceflover ), which grows on )
across. The disks are attached to rocks. by open river banks and recent. landslides: The s
short. stelks. They are soft when wet; hard stems are peddish and, like cultivated rhubarb ’
snd brittle, when dry. Iceland lichén is a have pointed leaves with wriniled &dges. When T
dark browr, bushy, Goral-like plant with in= cooksd, ‘they resemble rhubarb in flavor. An- .
diwvidual straplike "branches” that. have harr other green 16 sourgrass {mountain :sérnelﬂ)‘ T L
edges. 1t grows in dense colonies on sandy . that is. found on moist shady sloped and in. &

soil. Reindeer lichen is a grayish mahy<bran— raviness - Its fleshy, kidney-shaped leaves are L
ched, coral-like plant that prefers hellows- - borne on long slender stalks, and its red or .
_or slopes with winter snow GOVer. green flewers aré arranged in plumelike bran- - Co

P

I . " When ¢eo Leaves and

18 & ked, the

2 e S e e

R AYY_Arctic berities are edibdie. The; ] v £k
3 be preserved in seal oil or a vegetabile oil Pearances, Al splant- £, when -

& or by freeZing. . ° ‘cooked, resembles spinach, is the willowweed :

g T (firsweed). ‘This plant, whitch grows. on sandy p

PR n - Several Awnctic plamts have roots that / . allong rivers and on beaches, ;

- X shore energy-giving, starches. The most "Sommon: : e fTlowers ‘and Long; thick leaves B

iy s northérn sweetvetch (licorice. root): which Dandedions are: a potentidl Tifesaver Lo -any=
. " “Gpows in clumps ofi sandy soil hear likes and  ongstrended in the Arctics The young leayes .
P streans. It has pink flowers similar Yo pea A T R 5

I . * or clover flowers, and.the leaves resémbles: . i " oA
these of locust trees. or the famous "loco weed! ' ' pell R N

¥ of our western States. The . cooked: 100t tashe ) -

R nonrdshew.” ..

5 fem ~ Liindoe AL avrd 57
Ys-bivs-E—even-more-

ing. Another v

alusble root is that of the

woolly lousewort; whie

h grows in dry tundra.

- Flowers of this plant ar
sembling those of lico

e rose coiored, re=
e root in shape but

arranged in demser clusters.

The sulphur=

~ yellow root is large and sweet and is edible
_ . _ . .raw or cooked, I i s notweed; also
.common: in dry tundra,, "ha$ & white or pirk
- flovers that form slender spikes. ‘tHe ‘T00%G
size..of _a_pecans. showld be soaked
in water for Several hours .and then reasied. -
The kamchatka 1ily grows in meadows and among
R  diow shrubs along the Pacific ¢oast of Alaska
and on the Aleutdan “Ielands. It3 flowers are "

shaped -Like other 1dily flowers. Tne bulbs or

- —ahout-Ehe-
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make fine greens despxte “vheix Bitter taste.
The legves and stéms of the maysh marigodd,
's'.hlch is found in swanps, and a.long strears,

- Cow pars ;p is
- - “A.La-.Ka. d.Iiu ot “the— —F
¢ Aleuflan TElands. I‘DS‘ large' afd ehatacteris—— §
: tic flower clister maks il conspicucuss . The

5 o cmem - flover clustels résemble.these of the pol"‘ -
B ous water ‘hemlock.. but. the. leéaves a:r'e entira=""}

- 1y Gifferert.. . The young shoots and Leaf stalkz
+ . of the COW: parsn:Lp ‘aré- ed:\'ril_'= -either cooked or
ra.Wo .- -

R DedWeeQS *contain valuable vitamihg a.nd
give bulk to any d:ét. “They are particularly -‘f
- useful when much Fish is being eatens The -

N gelatlnou.,_cens stency. . .cockad se
-y  offend the :senses of sight and tast. » but T
nerY .- is just what i needed to reund. ‘sut the d:l.fet . .- o .
. and- prevenu consti; pa'blonx.; Alaskan Indlans 'y . . - . 5 . K
i Filipines, Hawailans,, ‘Chiness . and frioseternral s ' =0 : ST - . i . o
. . people have eaten seaweed for cénturies., e - B
T o _ - __ GLOTHING ’ANB AC(..ESSORIES .
e ' e § . : Vwrgr.y *"p‘“’ n-f‘-‘r’\n']r] a JIre o - 7"__‘—«:
i o - e
‘ o _been tested and approved i‘or 1ssue by various 3 )
3 A government agencies, The types arez teo num- . N
! erous. and too frequently modified by reséarch ' .
.and experieiice to be discussed here. A.few .. . .. .
general p inciples, however; ‘are constant. N T - :
- = - - R P P J 3
Heat is’ S :
mer ooJect bo a colder ’ kXN i
uO‘ﬁE’ uIl J;J. theor : 1\""‘ t.emperat*uz‘e "P'; s :
- the two becames the same, Clothing prevents, ) .
or slows down, the traasfer of heat from 1”he ot
body to the outside air., X
B
: i
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i
o
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Ma.ny ty‘peq of Arct:n.c ioot.vreafr have BEen S
used with success. Leather boots shoulkd be.

b Cold~weather clething lLolds a consider= two or three sizes larger in bokk width and
- 5 shle amoufib_of air, which acts as an insulater length than those ord:narlly Worne They shoild
and: retards the 'bransfer of heat through it. be large epough to accommodate a quarber—inch
: A sofb., Spongy maberial that holds thousand insole and two or-+hree pairs of heavy woolen ‘
s : of Mittle air cells between its Tipers is bet— socks, without binding the feet., Shoepacs are
ter than a t:n.ght'lv coiipressed maberial that = . lacéd boots with tubber feei .and leather upp=
holds very- Tittle alr. ‘On the other hard., -ara. They are serv:_oeable in wet snow bub not -

loose,. air-holding fmaterial is not of much ) ‘

_wse if the adr is agllowed to bIow through lto . . - . o

for this réason, an outer shell of tightly
__woven cetton cloth :|.s necessary to keep the

P T S RE Sy

eo'_de air oo and AT dir Ats~ - - F !

Most mewcomens tc the Avctic are ihelin~
ed to overdress. There is no standard that
establishes tie specific amount of clothilig
to be worn at any orne viine. The amount of

s ——— o= ———clothing fhablkéeps _one. man comfortablex nid.ght.
- be too mich oF too little for anotnay malle -

© The quantity o of clothing for comfort mast be

S ' determined by each Lndlndual.

- The main thing to remember is that clouheb
should fii. loosely. Wier they apre tight, they
contain 1ittle .aif and do not insulzte. Sev=
eral thih layers are betver than one vhick
ohe,~becanse additional insulation will bé
provided by the dead air trapped between the

- ,Layersa Another advantage of the layer prin~
- ciple is that clothing can be reméred or add~
ed with ease to malntaln the bedy at a -com-

> fortable temperaturé.

R Although clothing should £it, oosely, it

. e ~also-should be -air tight. The places at which -
f T = —thepe—is greatest-dangér o n¥ body heat escaplng e
are the neck, wrists, and' ankles 61 shoe tiopsi.

At the neck, a woolen scarf and tightened par-

ka drawstrings will stcép leakapes;, at the wrist,

. a knitted wiistlet uhder the sleeve and glove

|
[ Cooe w:.ll helps at the ankles; tying socks and pant
E

e legs tegether will do the Jebe -

"The 'bae:n.c :|_tems of wikothing reun.red 1n

the Arctic axre the same as these L
section of the United States. Two—p:Lece long
- underweary woolen socks, heavy woolen tpousers
= anG shirts are effective ‘means cf keepj.ng_*the
body vaifms A woolen vest, worn over the shitt

iis vegarded by many as Drei‘erable to a sweater.
Sweavers are tight and are hard to put on and

ake off. .

feet. are the part
f;;,:-'ﬂd‘hﬂ suds q,oecause shoeb form PR )
casing ‘that does not allow perspl at:n.on"‘tO" - T - i
‘evaporaté, Fo¥ this Beagon, shees - '

or. fleece llnlngc that, ca.nnot be removed for -
airing or washing 'shou.ld not Be worn, . - = 1E
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in temperatures below 0%, Leather boots are N ‘ ) §
not however, suitable for temperatures below ! T o T e -

20 F' - :-, » ) \I:'—.

Mukluk boots, that aré c¢opied from the
Eskimo kamik, Have a dry tanned leather- or
yubber sole and capvas uppers extending Just
below the Kneeés. Not belng waterproof, they
are not adapted for use in wet and slushy ofiow. - ..
but they are excellemt in extreme cold. 2

“Esldino mukluks made out “of “caribou skin

!II:--M e B e

TS LhE Dbert L G0t LOT Sedentary oceupationg - :

at extreme_t_y low temperaturevs,

A1) Arctic footwear should be worn with
insoles madé 6f felw, bBurlap, or fur. In &n
enefgency, dry grass can 'be substitubed: In-

_enll, ag dhsork moi .11~m:- foom the f'nn‘l' anﬂ pros

Q0L R340 1N

yide additi nal 1rsxu.at_Lon.

Fig. 22. et Shorr, parka

RSO YU AP U S N N I T TET LRI

A wnitted woel'en nelimet, simfilar

A T

A i ¢ : des:ugn to o flying liiet, 15 the best covs i

A T _-ering for the head, Unleéss it is lfucnu.Ed fo g%
. ‘Gléves pr qpnt a real problem.‘ OT T -COY 1m.ously undér parka’ nooa, de 00 N
thes~~In wddition to Keepiniz the hands.hwa.rm« S __gmst haygd:_ covering of windproof elotheg—, —- - 3z
’ohey' must . ‘allow the wearer.enough freedom to Windproofs: are made oi‘ smoath, hgbtly o e
work with tools and equlpment. At present 3 wBven cotten CTOtH. They are waber repeilent T
the best available type Ffor mechanics is the - but arée never waterproof,, because they must MY
leather five=finger glove with a woolen im- 8116w moisture from the body to pass off into .
seth. AL exbrémely ow temperatures, woolien the air if the form of vapoi. They must beé i
mittens. van be drawn over the gloves for quick  large endugh to fit over the maximum. amount ¥
 warming uhen the hands ger, cold.. of ¢lothing that will be worn, The trousers iz

O o e s Top X 2l e | eyt ¥ e
NEVe  WawsT r...;"‘.gs "lt #

No Aictic wardrobeé -is. complete w1thou’o a upper garment is of, the parka type with draw- o S5
parka. This classic garment, made of wool, strlngs at the hood and bottom. P

gt -and-ankles s - and-the. . - o e D

woolpile, or fur, comes in either puldovec or
overcoat style and Gomed down to. the hips or
even lower. The hoed is genérally t¥imned with ] ) ‘
fur, Drawstrings at heck, wrlsts, apd viaist The rai®n f caution that must be taken
eniable the weaker to keep the patka falriy  in the 'care__gf clo hing is to keep :Lt ary.

 Care of Clo'e ;
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Water cenducts heat faster thah does air; wet
cloth;mg is colad cloth_Lng

o Per"xaps the greate st cqu.s«., of wet cloth=
{Ag is persp:u*-a fioms Regardlesa of ‘outside -
uemperature, the body glves o;f s through the
skin; -sbout” a - pint of moisture a -day.- - This is
¢alled "insensible" perspiration: This degree
of pérspiration must be considered as well as
the visible péi 1rat:|.on caused by exertion

e

L mmm:remam_(}l‘()il‘_na

WA e 0t

underwear and reduces its msulafwb ‘quality.
Each meh must have suf ficienit, roplacements of.
each item of apparel so that it may be chariged,
wasmed., and deied frequenitly.

Sumr C10 hing

] Summer temper.—.ntures in 1ce-free regions
of theé Arctic are suffieiently high to make
the wearing of winte# clothing decidedly un-
emfortable. This is generally not true along

Low temperatures condense “the per
“tiop and fo¥m hoarfrost on or in clothings
a man 18 'aresseu hghtly -éhoughy. the frost b
- either form:im the ajr around hifi and dFifb

~mmy as iog ‘or A1 widl fom o his Buter -cloth
~ ing. When it forms on c,J.uum.ng,' 4t should be
brushad off. If a4 man s clad too-heavily,
the i‘rost WY1l Tomn somewhere wl‘[‘»h:l.n the lay-
 fils chothing, Thks frosth, in-ihe warm=

7th 65 a ‘camps will medt., and when exposed Lo
" subsédquent cold it ‘will freeze. It is impor#
“#ant, thevefore; hat per sp:Lrat:Lon be controd=
C Tled The ‘Simplest miethod 1s to wear the sma’i=
est amount of clotlting necessary to’ kéep: com=
fortably cool and ‘adjuﬂ it to allow for ven- -

Pesals]
crs Ol

Men engaged in physical “_Leber‘ su’dh’jas i}s
“equ:l.red of Séabees can utilize mahy Zlitt:l‘ae
_tricks. bo. kegp persp:.rat:l.on at. a mihimum. ne-
moving: wploves or wearing only the leatner =sne'_L'L
may be enough 46. Keep: the right body tempe

3k Pulling back the sleeves fram the wrists
+, cr pulling the‘ ‘parka

uttoning the .

- gronnd thée best footwear is the

. are ;1,13:{_4&

The TOTT wﬂﬁem"-—ﬂ‘;;h'n su“mmerg~2meef d_lr_\.LCQQchJA
However , even with high températures the body
st be kept eompletely covered to protect it
aga:l.nst the hordes oi‘ mosquitoes and biting

o

EP

Slnce mosv summer travel is over marshy
shoepag.. A
Jight #ain-Jjackét or water=repellent jacket
ahd o sweater =zre 1dditional. protect_Lop against
fogy rain, and a sudden drop i1 the t.empera=
ture In the coastal aréas, where £0g and
rain are frequent during the sunmer, rgin sults
irable.

“e

A.c_cf.ee.er.l.e_%

now be:mg maue for mils
#haly use -aye part. down and part feabhers in
a water<repeilent outer goyering.- .zu,\. [sieep~
f‘.'..n‘E, bags shiould have-a- hood and. scarf avvach—=
et Se bhab miouth &nd nose sre- «at -of the bagy
“and. §0. brab wolshae” froln the breath will riet
fce- up the :Lnter:x.or. Onlv a m:l.nlmum amomLl. - of

7C,.LOT:I g3 shoukd: d=%e worn

‘The gleeping bags

houd 'do'v"@—afe otjh‘

L If hoari‘rost does form in clotl":mg. it
‘ *shou:ld not be allewed te.melbs but showid be.
‘beaten and brushed out.- of the clothing im s -
i‘ro&en stabe \bexu;e entering a warm sheliter..

. Footwéar requires special précaibivnss -
,Aﬁ At A menss:l.ble to prevent feet from per=
8p: g, one.should- at. least make sure that
h:.s i‘ootWear dces not i‘:ut tightlys— Socks and
: 3. InSoles nmust
the boot. is taken off;
e eze :Lnto the boot. A
whd bé used vo
. from <ns:|.oe of the boot: _Socks
as well as. other clotmnv should be hung, neary
the top of the tent to drye Leéather boots.
should not be greéased in cold “weather, because

b

:r’ease wI;ed.uc_e.sr;l,n.aulart,:|.on and‘will make uhe

ch:J he;natt'ermL_e anis

pI‘ECuICdS CIEY uo,a.l.u— i

’ Insects ;

\m“nuq, he- ,.mhqvmm'ﬂ A BT to
*‘rom form.l :

-

Persp:l.ratlon caz\_not be ent:.rely
. &4, 80 the bag should be- completelj
:.mmea:.a' ely-after- ar::.s:l.ms., - Puty
out of the bag,, ke a bellows;
‘Pepiove the: m ;
Eln51de the. b

ll help to

b adfr and reduce the temperature
A ‘Tbe bag dhould never be placed
dlrectly on snow or any other ¢old surface,

]’i a mat. I& not-available, Spruce op FL¥ boughs
r grass

will servc as an ac‘ze'*““ @ msulator.

In the Arct:Lc the. word "i‘lles“ has a spe-
_¢ial meaning. It refers hot do. house £1ied !
aa.nd other such relatively 1nofi‘ensive crea~ '
%ol Hmﬂcnﬁ+_hAQ+u§~»+hﬂ+— nme._a.ﬂter__a____ .
L y two: or three kinds at,

i.ntent on eat:L g him alive. . FJ.J.es 1n@4_m___ m

o e,
2

onc

liness. - In the Arctﬂc it not oniy is *nexl
odln_ness,“ J.t can. be the differiente be=

"~ Giothes showid Aways be kept clean‘ O:Ll
i‘rom the body £ilts up the tiny alf teils ifn

clu;le mosqa:!.toe

‘D.La,CK I.JJ.eb, qager .L.LLGD, s

fidges. These: : e.the curse of the Archie T
summer, It is esulmated that over at least o
“two—thirds of thé tundre theve areé ten gy

S My mosquitoes Pér squ
nvqui valent ares in the 410

s S o

e V«npmm-um prermeie e b e A
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o , ‘ ‘ e
; dant because the numerous swamps and lekes and mosquito netting and are oily excluded ¥ 6G= ’ ;
the long, suiny dayss whth slight vardation I mesh i1k bolting cloth. Spraying the inside
| heat from aight te days provide 2dead cofidi~ of tents or shelters with an oily. insecticide
b tions for insect j;ncf,libationa - is helpfuls T D
N Hcs,qui’:tgc;’e § reseible their trcpiaal reka® - Deeirflies ,jmo‘oseﬂj.’es:,a arid hopseflies are ;
S tives in appéaraiice but prefer day to nignt. the large? types of Avciic imsects and are- -
for attack. Although they seeri to prefer “dark sometimes called Mpdilaegss ! tooseflies have !
? places and will settle on dark clothing An a thick vody with a wihg spread of . nearky an
prefefence to- 14 ghty,, thet do not seem to mind _ inch. - Deerflies, which aye sligntly larger )
B the greet Sunlighté- Mosquito:s do not bother than houseflies, have prominently banded m.ngso
S ~on Boid days amdrhooeme: dhacotiraged Y. 2 strong JWLHOYI‘sefliQS ave usuadly intermediate in size
: winds The worst days are the waim quitet -ones " between Seeriter qnd~mé@seﬂie:s&an@u’arie pather ’
. with & gentle land breeze. Then, for hours at like housefites im shape. 1 these, rpull.kdogs" :
: a stietch, the unrelenting sttack contimues;  frequent marshes and bogs on hot bright qayse :
‘ especially in the afternoons Lt is small com= Strong winds do nct keep them dovn, but cool
e pensation that both malaria and yellow fever westher seénds them tO cover. They are extreme=
St g - Ll ti':aﬁsm:“;tte«l{?}jyvmc‘;)s“jaitoes; An the tropits 5 Bre 1y annoying because of thelr mentinial c:LI‘cllng
7 aiknowii in the Avelic: PUSTT0E L and byzzing and their vicious bibes. Nets and
a g e . i . e : &
N — T e . CE \
O | A\ ;
= % A il : \
o i i : \ e e - e - .
S . = A _ g —USE A& SPRAY. . o . ’
g N 1u . - 7 x.. ' e “af ’ -- Hoe oo 3 =i u..j.;
= © - ST . Fig. 23 SR 7"7""' A
MR BUILD A SMUDGE A A B
T Black flies ave smally vlack, stott=bods < -gloves give: the pest_protections
- _fed and humpbacked insects, sometimes called o TR TR BT e o e
N puffale ghatss that breed in swiftly moving it is one thing to skap a mosqgiteﬂ_gf&qmjandi
5 . stveams. They are usually active only ia quy.  them on a wavm Sumuel eveaing in Ohdo, bUL. =™
> light -and ape Mot numerouns during June add qudte anothey thing to r from & ¢ ud of :
g ” Jul They ‘hover about the -¢yes., ears, and Avotdic mos,,quitge[s and ‘blac;‘k-’» {yies so thickra §
L.l i nostrils, making little noise out promptly a~ man can scarcely §ee through them. Mo one is -
SeCEE s T - Mghting ond sucking blood whesever the skin  tough enough to gel along without the proper E:
: LR ds exposed. ~Their bites aré not espec ally tLype wi prorective clothing for the entire i
: 5 Tpainfill When made,- but-they soon swell and iteh bodv. - Se T T e ’ Ly
’ [ considerably. Black flies can be particularky R e bt AU PPN » 1
’ ] fretic swamer clothing should be sO close- - -

PR

gt

annoying if they aré able to get inside the,‘

clothing: : , 4 7 )
Midges are extremely small; blood-sucking

insects, ‘ ,

: in decaying

c5—drr-brees -

fo, " that
GAIMS , and

breed
L

, is0 knoun 25 fpuidies, 'po=seesumst,..
LA e UL z”‘““a,and:‘:‘llcrg"e“p"izl‘g‘ 'i.

Ly woven that insects ¢annot penetrate it, -
Zippeéred or pull-over shirts are preferable
to open fronts. Clothing must be secured at
the ankles, wpists, .and neék bo el-iminate any
means of ‘access 1o LnseuisE”
are necessary and must bé long enough to ckose

They. are most abundant in middie Eng IE
summer. Their bite
suFaing pain. They bite chiefly on ckoudy
dgys, in the evening; and early in the morning.

They are more tyoprLesome because of their

is scecompanied by a sharp.

be treated with

St he_Wrist. Openifig. I

Gloveg—or mitiens . .

TLEIIs—oan- ha—made-o £ A

windproof cloth Lf It is thiek STougil Lo PrS
vent. bites thiough the &loth. @loves should
cresol so2p to aisguise the

gkdn odog which attracts insects. ‘Head nets

! . anail size. They easily penetrate-the. f4nest, _ should be worn 30 that the netting will be held
P . 7% A .

l . ﬂ : :

P A . ‘
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o e e an semae

200,000 -cubié feet,

T oucwever,~frogen partd should be

¥ e . S
— __I_j-;_ _:_:’_:i,» e e e ’” ) -
n away from the face., The netting shouldd be
oo _ darK, to Pprovide beétter wision, -and equipped
£t wth -a drawstring by which it can be drawn
w0 areand- the collaxr o inclosé the necks
e = ,
LSS = - i
-
= & <f o 3 o2
i | )
ol . = - )
. -% R s A
= T ) - '
o :- -r‘lga 24.‘-— lead héet
‘ S The most satisfactory J.nsect screen for
. perma.nent use in shelters is wirc cleth he
. coarser than 18 méshes to the ineh, uopper,
. mohel metal, or galvanized steel can be used,
Black-painted or jspasined -stesi wire is .catier
i Yo sec tnreugn t"xan these, but it rusts.
- .
- Bed nets xof i'lne _mesh bobb:Lnet are essen
vl . tial tc restful sleep: A& in the tropics the.
> net must ‘be held away froin the fade and body
o . . of the 'sleeping person. & net. coveritig the
e e e diaa ke hédeol alieé more_satisractory

‘f

. Some” substances. are paroisiayay il
2 - ivé as insect repellents, .Dimethyl~phitl
niow being used by the #rw—; has préven to ibe
L _,,q,most effective. It gives:- good protectlon for
‘4 Vittle Less than two hows aftsr appiicabix
evéen.if the person perspires hberalLy_ -many
Horie: prepa.r it 1
Pellent is mot dv able.
of lavérder repél blackilies; citronells dds~
. o ‘courages mosquu.toeb 3 and cbeosobe, spirits of
S caphér, and ofk .of ceda.r }feep of £ m¥dgesa

.
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Smudges if properly made , will furn_sh
-pelief” for a’ shorb, pericds For a good smudges.
Puild a fire and 1ét it burh-uatilk a bed of
coals is formed, Place ‘dfy wood on the coals
and allow it to burn b.ightly, then cover the
whule fire with green ferns, damp leaves, and

sit the vlack £13s5 dhsvently-

pitoes, Uni'ortunately,
smudgesr alione--as they are

“Tmf.gmu.,mq.-mm.nqs,.ol_.bmd.\r._hea “and nooX B

04l of tar and oil -

The dense smoke that now arises. -
an repe:_l_ s

are inflammible. The most ¢onventent spray

for uce indodrs is the new aevosol insecticide
dispensér. Operation for a few seconds is

suffieient to ch]_'L all mosquitoes: in a pyram=
idsl tent., and one dispémser will suffice for
Thig” spray is norr-i.nflam—_
mable and nontoxa_c. '

-Soakdng in wetér is the eas:.est and oest—
all=round treatmént of fly bites. £old web
~compresses, made with weak ammonia, 1—percent '
aloohol_Lc solution of menthol, zon:.’te 5. OF Ry--
d.rogen “peroxides. Illa.‘y; USSR
of bites as thepe is a real danger “of J.nfec-
"blonn . N

n VWL Tl Ga s
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Wrostbitef- R

Frostbite.ig ’che freav.vo
" tha pody. Tt is a constant Fazi d :111 sub-aero
operatioﬁs 'y spec:.ally when the wird is strongo
Frostbitten skin becomés “stiff.. As & fule, -
frostbite causes numbness rajther than padiy;
The parbs that ure most easily affécted are the
cheeks, nose, ears, chin, fofehead, wr:Lsts,,
hands, 'and feet. Prevention ¥s @ matter of
taking propﬂr préecautions. TE fpéstbithen
thawed,. prompt-
Ay Neglected frostbite ultlmately causes’
gangeene, With siperficial frostbite; the gan®
gienous part may Fisugh off" s Leaving good tis~"" -
sue benéath; when gangrens is .deeper, -howeier,
amputation is necessary. Ouly a-;medlcal Offl-
cér .should decide to, amputatem .

&posure -5 o‘qevpre_*_-;
Gontributdng
©loed: -

Frostbite is waused by e
—colds papbicularly in the. wind. ,

t

et s e At BAS &,
e o

circulation, the Latter gondition occurring-
- naturally or caused by over=light clothing.
Wet elothing is espeéially to be avoideds Fup<
ther" ,mporta\nt factors: ake extrame. Tatigue,

RN

:mproper a:_er, s and c};CGSs:_Ve carbon monom.de. o,

‘l‘he sooner treatment “ofa i‘rcsto:. seerd pa.m
is begun theé better. ‘The frozen part sheul.d
be warmed gradually: Legs:- agd -ATIS should be
thawed in cool, dry aid (607 to 70 F), Ele~-
vating frozén linbs g1t ghtly also helps, Minor
Lrastbites of the flace can be thawed by L& slatng
a warm, bare hand agalnot them., To thaw a

- frozen wrist; grasp it-with a werm ham. "‘haw
frozen hands agaimst chest, undew the aympit
or between the legs at theé giein, It may be
nec¢essary to- warm: cold hands in a similar maf-
ner.before they can bé used to thaw a frost=
~bitven wrist., ear, or face. Fo coeh féet,

o

feet,
éhahge ‘o ward, dry Lootgear vhen posSibiey
othervise, pemoyve cold shoes and sotks and

“requently‘ more irritating than iHsEcuss-

Pyrethz"tm, keérosehe. angd bome of the com-

S = a0 menc:.al fly 8prags are useful in the inkérior

‘of shelters, They showld not, however, beé
. use. neal opéh flames as some -oi‘ the sprays

F

>

TUHGTRO—-$8—6

ae W

‘
Lt

ith-—akins-or.a q'LPe'oan_.b.aE Hol:

bare leer, avalnbu a. 'comoa.nlonfs belly or be=
tween his th:_ghs allso is effectives D& not

try to thaw by ruming; badly frozen +toes. may
‘be stubbed-and bidken;- Moreover; runnifig is!
sxhavsting and causes perspiration.

"
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- Never sup frostbite. This hreaks skin
tissus,; causing open wounds, and in sibzero
' ‘temperatures, wounds toal very slowly. Bending
- frczen arms, legs, or ears sLso breaks skin
v_ tissues. Never apply snow or ices freeming is
~- jncressed by doing twis. Tof the same reason,
- never stak {rozewn 1imbs -in kerosens of cil-as
= these liculds may e SO cold that they will
B jneéreasé the frostbite. Crv the other hand, &
_~ .. frostbitten person should not get teo near
- “hot, steve oi- other commoé. of “heab or _use hot
. water for thawing. Too rapid thawing ncreasey
y pain ahd damages skin tissues.
- \nen frostbite is. ascumpanied by breaks
. iy ghe skein and ‘there is-a danger of infection,
e e afadiazine shouid B8 adninistered internallys :
. ’ A birning sensation like thab of sunbur T L FigeRbs — Frostbitten hands .
ST Vst hews the thawing of a frozen parts arid the e - L
- treatment “foliowing the. tHawing s the same ™~ widd eormert it inte & veritable ice mask-dndcnr o
- - ss. that for sunburi. - The thawing of serious makes thawing of frostbite on b€ FLTEVREY ]
s frostbite may be very paln ful. Do not bredk difficults Clipping facisl hair is vebier +han - &
the blisters that sometimes Jevelopy & medical ghavings When 4 man shavesis ke should do it
officer should open them. Tf théy hé.ppjeri to ‘béi‘@re‘:goihg to bed; rathe than -in the-morm= _ . . t
: preak, tiim off the dead skin yith scisgols ing, to &void chapping. & piece of thin wind+ A
- and treat them like an open wound <. eut. Any  proof ¢loth, pinned to the parka hood just be= . -f
degree of frostbite shoulid be reported at sick  low eye jevel and hanging loosely, is & good
- : - bay. Proper clothing. and the proper wearing protection against a headirind. -A-man -showld :
of it are the surest means of preven‘tri“rig frost- make grimaces from time to time and touch his - i
bite, Wet clothing ghotild e changed promptly.  face Lo Lest for stiffness. ‘He should also .
: TR L uB o watch his comparitens faces For tell-tale spots. b
- Po-maintain -goed eirculation in the earsy they "o
E : shoutd be préssed forward now and then. © Lips< .
. e shoulld neve? be brought in combact with cold
A e metal cups-or containers) the 1ips will freeze ~f
5 - to them and will have to be thawed 100s8.
o Tie - : ! B B E ) §
. ) Reeping in tiphop physical ‘shape . threugh— "~ =
v “adequate rest -and-proper diet.is. a.ma, or frost-
.- bite preventive. " Atechecl ircreases the risk R —
2 - “of frostbite because it seficusty disturbs the. s
g T e - " podyts normal production of feat. and the con= :
booe - i) of ‘body tempersture. Aicohol shovkd never ‘
L ’ e drunk before gotag out” iz the &61d ,
o > " Angthe# danger of frosthite, and one’ £hat- i ,
; i » ’ i&-iri quite often overleeked by the novices, ocairs: _ E
3 B aomangs | diring the eidmination of human ex¢retion vilen :
T s with your | there is no heated head available. The dafiger . b
- B A | ° bpecaes greater because ¢old climate increases ‘
bare hands. | tne frequency of the progesss it is generally f
4 S S necessary after eath meal. Tn order Lo redute *
ot E the bodily exposure time, preliinary clething
L . . ) adjusbinenus shoukd be 1 ade i advance. When
e Trer T L . T thé process is completed all body parts shoudd
] Gold metal shoyld never be touctied with bare b8 -thoréughly drieds. Snoyi, that, may have biown
L , handss the skin will freeze “anstantliy to the into clothing should be “completely TEMOVEd:
Vo - N Metake Li LIS Shouko I p}ié‘nz;na«-mam_,éhqeu:nd 1f the hands have bacare i and stiff during ;
l ; not. pull away, °F ne w1l be likely to part the "exposuie s-adshobenee A readiusting ¢loths :
. :  with 4 piede of skine The péint of pontact ing shoufld be sought ¢ Taming and speed is of . ;
; should be wermed with urine, if neeessary. the éssénce. The eskimo hés Tound it expedient -
| - o - . £6 loosen the pelt on ‘the knee-lengbh paria SO ;
4 : _Tn eold wgather 3 -beard. is a liabi . Vhat 14 will serve as & tent when he 28SUMES’
i - Moisture fred the breath, <¢ollecting om it - positions B ’
PP AL .78 - . o
£ - R L - ‘
B - ; o ~
| * - S S |
i- ‘
b R - = . - - ; Trac ™ > R Py f




Tumersion Fodt
-7 Tmersion fuob ts tre témm applied to the
conditién resultihg from prolonged immersion
of the feet in water; it is aggravated if the
feet are allowed -to hang down and reémain im=
mobile or if thérs is constriction by shees o
clothing: The condition .can alsc affect -other
parts of theé body such as hands, knees, and
buttc ks, Ordinarily, swelling follows. immér-
gion of the feet in very cold sea water, but
__i+._alse. sy occur in subbropical waters and
1s essentially diffeéfent from rostbite.” "The
¢ondition 15 gimllar to ngpench foobM.
Shipwreck aad forced Landings of planes

on thé seéa are the most freguerd ¢onditions
leading to immérsion foot. Or piolonged wet~

" ting and chilling of the feet for more than &

feW hours will cause thew to get numib.,. swollen,

and hlistered. As In frostbité, there is a
datiger of infection and gangrene.

1

— i

o w) Ml e

.3t
Sk

“Biteé. - Afbér rescue the patient-should be pub

- if available., Hot seup; coffee, or tea sheold

-t © ° pé taken to help warm th 5 body internally.  In
0 . " this case, a drank of whiskey or brandy may be
of real help., Wnile the body fs béing warmed
4t dis absoiutely essénvial to keep: the oxtrem-
, . Jties thet have been ifijured Iy exposuie; CGOOL,
st . This can be done by keeping the room tefpera=

R — ture doim to 60° o 7O°F and divecting a blast
. i of cgol air from & blewer -op fan-pves the- feat.
Rapid Waiming should be aveided. = - '~

— —— ) o amE - . o =

“The

- ... 'The treatment is similar to that of frogt=

- 4n a bunk and the body warined exterfiaily by

e Fig.-27. == Frostbitten cak.
coverihg vith blankets and Yot watersbottles -

3

Legs -should. e kept slightly elevated and
fyeé fhom any pressure, cither by complete ex+
posure or by means of & éradle. By suppérting
the back of the legs down to the ;arikles. on &
pillow the pressure on the heéel #1111 be removed:
and the danger of pressure sores will be.mine

. Men forced to,,aba;idéni ship should ta“{ca
their waterproof and loose fitting boets and
seversl extra palns of woelen socks. If there
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- Mused is -as follows:

is room on the boat or rfaft, the feet shoulid

not hang dewn ahd certainly not continuously.
The feet sheuld ke kept. dry by -changing socks.
Nothlng Light should be worn aroumnd the legs
as this will reduce c¢iréulation. Circulation
may be inereased by movimg tlie feet or éxer-
cising the toes, If the féet become so swollen
‘tight, it is best to take them
off .ara wrap the f'eet in any plece of blanket
or ¢léth that is Hand:v. Whlskey or other .ai~
coholi¢ drinks should never -be drunk darlng
exposure;

bhau uucts get

"a

= B-vn

"I conscious, the survivor ghouad be
immersed in watér from 105 to 110~ (F) for i
10 minutes; after which time treatment may be -
carried out as for the uhconscious person.

Water héated to 115° {r) is painful to a con-

'scious patient and may cause sScme scalding in
chllled persons with reéctal temperature above
91" oF' 92°_ {F).-. It arpcans Likely thot Suivi-._
_vors who are conseious when rescued firom cold
vater will offen survive, without the aid of the
waln bath if they afe merely dried and placed
in l_ght cradles or- electr:sc hea.tlng Dags. .

ot hpm'hah . -

Hypottermia is defined as . the subnormal
temperature of the bady. - The temperature of
the body can &rop. below normsl 'hen the entire
‘body is immersed in cold water as in the case .

. of .a man gon.ng overbocuu in- extrenely dow tem=

pétratures... ub-normal body temper ature may
‘ggour onr J,ard in many wiys. For éxample, if
a tractor breagkds down in ah inisolated srea
-during cold weather, the operator, who had
-€ledted to -dépend on the heateéd eab. for warinth,
may discover he does not hive adequabé &dothe
ing., It is probable that the body tempefature
of the operator ih thJ.s _situation would drop
well bélow nofmal evén bzfore actual freezing
of the body set, in. .

of hypotherinia fiow being
#* "Al"‘ Sea Pescue Bxﬂ:—le—-’nm

Eing Aoril, AV OF 128, VoL 11, Wo.k, p-22-23.

- 'The treatment

'"Rz_ap:’ud vewarming of chilled survivors has
long been consideréd dangerous. It is now be-
L'Levea, however, that in ‘rhe V’.LeW of the ré=

© ... "The temperatimre should. be. taken, :unmedl-—

nem,pera u:r!eu ‘for long pe& ods sh uld be .
rewarmed, préferably by a warm.- ua.uu,—-u.ﬂtll ‘the -
_rectal temperature begins to rise., More grad— .
ual rewarming .s indicated as 8ooh-as the - S
mediate danger _Lrom extremely low temnerature
has ,passed’ N

"Massagvng is Lo be avoided under:.ali”
_circulstances,. . DIUES,, Such as Bgivaliog webm - -
rozel, lobehne, coramine ; and .nleohol are .of .
no valus._ In faet the. results of experlences
gousidered nellabl-e_suo be hapmiul,

Ll vul.. .-bU !

Xy

"Adm:.m.stratlon of 100 perqent (oxygen at
atinospheric pressure Should be advantageous by -,
supplying -dis'solved . oxygen hoi- uepenuent upon
hemoglobln dlssoclatlono

vely, alter-reseue vhile the warm bath is be= .
p*'epared., - SOy = : E

"The temperature of the sea water at the )
site of ¥esgue shall be determined a.nd recorded
1n the su'v:i.vor' renort it :

Du.z.ba U_L .ur c:.pcz.a.’cuuca .Ll. =X

IT ..md the comment's uii Limaw by fu
~AnEritan, a.iltllo.l.l.«b.L\:‘d-, tiie “treatinent
vors after expcsure to low terperaty

formulated s fo]‘.]:nwsé.

“If.‘ 1mcons vious, but: _broa"h:mg- (this. sit~
¢ ; ] temperature
rdual : escued firom
[ e Jmmedz.ately une Ssed and
from 115°% to 120° (F) for 10
m:t.uuten, then dried.with 2 towel anhd placed
m viarm blarkets, if.the tiemperature deés hot
rise at a Pate of at léast 2 (F) every L0
mifbes, fmersion inh warm water should be re=~
pegted until the recital temperanure reaches

(®). There is considerable rise in tem~- .
perature after removal from the warm water 5

and there is no adventage te bé gained from

'r'nrnd 'hs::x*h ing onee- +'h1<: rn*f" ,:ax,e'lx h s _heen

reoam,ed. If a waph bath is not awvailable,,

warm watér should be poured ino the f’eevee_,, -

Snow blimdness is .Joth pa:mful und Wasue- ) i
ful of time but_with proper ¢are can be pres. - .
ventéd, Fvery effort should be made to avold S
the first attack because it. makKes . o
‘tible to. subsequent atuacl\:, a.nd recurrent at- Lo
tacks may permanantly impait ViSl n. A snow- s
blinded pérson is a liability. 4 Sllg_h‘b attack
.meadns a lay-qover for at least a days severe at~
téck means g longer Halt. The ¥ictim's usé-
fulnesa. moreover, is reduced évén vhen he is
able to resume travel,h .

s
e T s - _.._.' - : kY
- t

The causé of snow blindness is
abunda.nce of J:Lght produc
glare froni 3 .. 1y
bu:’ned. Overcaﬂt days ag wel_,' as su.nny ones: T T
ward snowbﬂ*wmdlno daysy so- also d:vq af . e -
‘ght. fog, It must be kem‘ in mind that Snow= :
blindness may result from ‘very short per:x.ods of .

i over-
d bv reflectlon or

Rt ra

LIVUDCLY J.egs, over ‘e LJ_OblLL!lg =
the_ survivoisheuld. b ware

_ warm showsr, In any event, no time ‘should be
lost in appl*n.ng treatment after rescué..

80

u). uuu.y, UrT

B b‘..u:unu:.c ] ,t;J.c.rc. —ia= = el
i 1.,1.\: <n'—* J.q llnl.lul._x.d. —«'{-

“The a.;.u.tude of Hze suh above the hurn.zan B
has long been cons:.der.ed a_..most_, Teportant fac—
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tor in snow blindnéss. Compeient authorities
.cons:_der tha. once the sun i below 20 from
the hor;zon, the afiount of vltra~violet radia=
t:.uu, which contrlbutes t0. snow blindness is-
Zero, This would meéan that at the Arctic Cire
¢le offly the périod from X April teo 1 October
would be dangerous, and at the Antarctic Cirele
only thé peried frem 1 detober t6 1 Aprll, it

would be progressn_vely shorter bel-# or above. -

thé respective ciréies. The Royal Mounted ~
Policde at North Daven Iskand -cohsider late
Mereh and éarly April vhen the sun is a little

more than 20 degrees. above the horizon, the
- niedh_dangerous. nr-w-f o foi snowb;]qmdncac -

If the eyes fecl sandy, burn, grow red,
fail t6 focus -properly, and boecome increasingly :
sensitive tq Ligkt, a man zhould stop using {

his eyes. For these are the first Symptdus of
snowbaindneds., The final stage is intense i

paka,

‘The victim of ‘snowblincness should be kept
in a dark plade or his eyes should be bound -
with & dark bandage, -and hé should rést until
he hds récovered, -If travelihg; the v:Lctm
will havé to be !bllndi'olded and leds A .cold
conmpress (where there is no danger -of i‘reezrlg)

-

L T:lme oi‘ day 1s a.lso :.mporhant, for tne 's'un
s twenty degrees above the horizén during
on_v.v ne.rt of the day S

ard 1 i} ﬁhﬁ"' hh...’i"hn.,..mrn e

. guch as bArie_acl d.__::ze_. 3
sulfath:x_azole o:.ntment, J_s= prescrlbed, With

P P P R g .

—

]

.

L
h

- 7

N
3
ra .
-5
A
gl

N
- B
B

>

+

We@r-c@!@r&d @Iusﬁes ;
mmtamﬂy . Foe

lec@rm with 'puniy

= “pmwem eﬁomﬁmg
Fig.

in Ko A

B&mkan .&hez ?em amamﬂ _
tha aése _ S TS

e

10, OOO feet. at the requator t.here -s only 73,o-

of the atmbEpheric screén to protect the eyes |

and at 18,000 feet omy 504, Similar condi=

tiohs prébably exist in the Arcti¢c and Antaxcs~
td:ce

-The incidence of snowblindness is diffi-
cult te determiné, Theé Eskimo has from tims
irmemorial taken elaborate preeautions in the

form of —slv; gogg.Les of woud or “pone to protéct -

hiinsel.f. Al'l_ Arct

q or Antarctlc explorers

nave °J:cner ‘taian canp.te te .ﬁ‘r'ecauiluns 0]2 nave

“guffered c¢ruelly at times., /lmost every ex=

__ploring group frum ¥900) on has had an ’OC.Ca;__“pmelltlng_SDOWab]q1.ndn(—'-qQ.__..T‘n

siohal case of snowblindriess; Stefanson; Seott,

“Shackleton; and Admiral Bywd hive hdd meibers.

oi‘ their parties suffer from it. ‘There appears.
to be no z}atxmal or acquired J.nnmmity. '

‘cocaine fa.nd ,pewerflf.[ ast.'r’in,genta 9 snch &s- zine
sulfate,\ are condeined.. ‘The softeninhg ¢ffect.
of, Gocdine on the corhnea will ofily serve to
_Increase the severity of the Lesion. .Someé
proprietarv hixture, sdch as bu ityn. and met~ ;
aphern, idght be used;, buat it is felt that pain -
_should Be. controlléd by other methcds fhan the
use of lo»al enesthesia,

A Tirst s convalescent v:,ctlms ate i‘lt
-only ‘foi tasks that do not require precise

vision; l‘lvrmal focus returns only with £33
recovery. ER

P

_ Y e e L e =5

Colored glasses are the surest means of

_tJ.ons & leather-J_J_ned plastic
gcggle i useful. " Eskimo g,gg, S ‘ag prev:L-‘
ously mentioned, made by burning or cuttlng'
out slits in pieces of wood havé the special
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virtue of not frosting over but they de Limit
« the fiegld of visiot The skits can be straight
lines large encugh o admit half=dol.lars or
they can be T-—-shaped, -

Golored glaases or the:r equivale*rb should
be wori-constantly for daybime operations ih
. spow. of icexcovered regiens.. Sparés shoudd
always be carried in case of breakagé. vhen
glasses ¢load of frost overs regist the smpulse
£o remové them or Lo peer around the Pims. A
£hin codh of glycerine on the lensés will part~
ly prevent cloudings Whern glogsés Bust be.
“reliov G(itu‘“‘se feiode 4.v";—=a~h=hdmench1ef4e,-pnld

be kept handy so that the- vperatlon ca.n’be
performed with aispatche

Séot placed across the nese and around the-
eyes; as well as looking at dark objéchs while
- traveling, helps. Scewhat o peduce the glare.
These, heowéever, are merely a%tpa precautions -
and are not substitutes for dark glagses.

Sunburn is a majer gource of d:hscomiort
in sumner opera.tlons where there ks mach show
or ice, Tt is caused both by the direct rays
of the sun and by refledtion of 1ight from
snow or ice. Lips. and nostrils are espec:Lally
susceptibie. Sun=blistered lips that. become
-infected can Droduce serious results: . Tanolir
“&pean helps "5 Boother the- °t—izw-)ilasunaurm

The best preventlve ‘however ,.

oi‘ a mild opaqué ointinent.,. such. as petroleum
: Jeliy, akong the red line of the lips and ab
P the corners of the nostiils, The temptation Lo
suvrip to the waist on a. very sunny daf should
be resisted; ab Yeast a llgnt garment shewkd

is the application

cause co]lapse. If the only fresh.
-doors; the patient should be put in &
bag ror warmth. A carbon-ménoxide: nctm, at

no “Ame y~should be— —alacwed bo exercises This
further reduces the prec1oug supply of - oxygen -
in His Blodd and ihcreases s -demahd Foi dte

If .a gassed peoson stops breathing of ‘oreathes
only in .gasps.,. artificial resplré.tJ.or\ shoudd . # o
_be started immediabely,” and the movements pust
be synchronized with hizs: gaspSe Pure CoXygen
and a mask should be used if available, In—
ha_‘l:x_ng puv'ex oxygen removes carbon monodee from

L L

‘ Per_sonnel cons:l.dered phy31cally flt b'y
présent Navy standards: are censidered physi= T
cally qualkified for duty in the Arctica How=

“He worthl - ot ‘all Tomes.

Carbon MOnoxz.de POZLSOI’L'L

; As po:_nteu oukb.
carbon monoxide Is am odorless,, deadly gas that
a‘ con,sfoant‘ danger wherever-a -stoyes fire,
et doors, --The onlv Dreventlve
oi caern-monm de po

s @neramy, there “aré Bo sympboms With mitd
T h may experience -a
. R headacne, d_u.zmness, yawm.ng, wearihess, nau~

Later the heart
The dangérous
hit one

- séa, and rifighhg in the Qars.
begins teo frutter or thieb.
part., however, i:s. that the gas-nay

P

In case of ca.rbon—monom

pre‘v:Lously in this chapter;- -

hg.is ventilation,

”nna-r-..gtmahmdo“n.'b‘m “ct&to lom perat upes I

n general, ¥
-nel vl dccreasg;* 2 i‘u,.? 2ash. deg"‘ee of tem
- perature below O F. “The amournt of c_Lotbing
and food required. for health and efficiency in
exha.ust:mg cold: wild vary with the individvalts
age, Sizé,. .physic¢al condition, and montal abe
vitude, HMen over fot v Andr yonthz' under sev-
enteen appear to be Less’ rebisbedt b the geti
eral effects of cold
a.ges» Raciral hypersusceptlblliuy to colid has
pnot definitely been established, bub indivi d=
wals accustemed o a warin efivironmeént appar—

; “without any wag ning whatiever, A man may not . ently do not Jave ‘bhe same defenscs as thosé L
2 kriow anything is- #rorg until his, knees buckle.. who- have } ko colidér \ch_mates. : e

- When thiis happens, he may ‘not pe sule TO WalkK-- — - . - BRI

. or -¢¥awls. Uncohsé¢iousness followss thien deathe . It ds not to be construed= that s ,u"nval o

TR WEL md.y By acyh:y’}&"‘t“‘"L as-he sleepsSi o .. 4 the #rcti i SR

- - because eXpe L .

ual ‘vrho

is physicaJLly a.nd menta.lj capable of

~victim should-be rushed. O ErEal A
but sheudld be keépt warm. _¥n an Acctic winter,
fresh air fieans merely circulating air that Is
‘ ’f;'reewi‘rom gast Exposure ‘be out;doo® Sokd m.lght

w

= ‘V}wv’ -

ary. 1ife anywhere_ overseas
o~ fe in-the Ar"*::lc:»—~ ——
The aujwtmem, s hOWe‘re'r'  pequires indoctrlna- -

tion and n;ot:wa:,t:gcgn. -

e Cirk e S m———

:,,
¥

R At e diind

i E

PITRY. e

P Y NIRRT aE -
Y SR e B e SR P s SR T R 5




v e e 3 SRS T

e work, as was

Motlvatlcn or the will
s during WOrld

he Seabee un_t

Ath nhyalca._L uc.\.c
frequent]y prod—-
~youths who were

condition.
who pOSSessed mot.wa’c.Lon gaite
‘uced sonsiderably more than
given to ’“gold brn.cking“

While motiva.tion is fnnate, il,can Be
daveloped by intelldgént superv*\sn.opj and ad=

vs idea of \"un,, -
with
has

Dependihg or. the inddwriduail
he shou,ld walk, read; shoot the breeze
the boys, or »engage in same sport whoil he
tlme offo

Some men will i‘:.nd
:mterestmg that they wi

the Arctlc reglons s0
JJ. want to expllore: the

alking ‘distance.
wil do wonders for theisr dlspo, dions and t, ey
J.’L come back i‘eeling a, lot bettero

.

’ministration Perhaps the most &

= - od of msintaining high mor ale is to prevelt — ‘
- mohoteNYe me of the Tmost. difficilt things to - If there is enough Spiow, at £hé post,, ski= % s
et used o -da~a duil sxistence. This i& true ing might be worth trying. The men should .
L An the Arctic Just as: well\as in the United gtart. flrst with - cro=s—country stuff and gentle . T

States or the South Pac { .. .. 4dlopes- —dntdl they, get accustemed to :i.t6 :

e - ~ . Dog-‘d:clving,‘j:s. a.nother great c'nor’r.. I :
- : e _._there are dogs bt the b base, the men’ W11 mies 3

e Men who. have iived uwessi‘ully in iBo= - the opporturity i‘or 5 Te ﬁ“ﬂ“i‘f“therdezﬂ'twmu i
i o at. m:-me,,_alwavs ‘svstematic in their ry gledging: The offﬁ:cia_” dog-«driver should - }
= - o s have found that when CHSY \uc~asked for.leasons. in how to harhess the K

1 # ’ necomn asratasgintthelir nersoml nabits, they animals anu g.g.'v's ths.prcpsr ca'mmnds:\ —-
1 bedame equally careless in thelr WOrK e and they - f
! ,gra.dually get depressed. If regular rm.tinea The men should also ta.ke advantage of & ;
{ are set up ahad followed, the men w:Lll fesl tour Lt the hrctic to geb in some hunting, :
f : hetier both fentaliy and physically, and work :f‘ishing, g an hocca.sional c,mp:.ng trip. An :
L : ud.u px‘dg*‘ess more ef“ic.:.untly understanding of 1dving 4n the Arebic is not :
¥ <
i - 2 "
* e 2
’ - ~ - iy —'.g,n.j
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or beast oF plant..
not a =1nole Permid=
a single land simal

oily fun to acquire, but it may actyally pull at.traction there for man
them Sub of a jam some day; for one can never 7 the Anbapdric there is
tell when he may have to get along on -nis oum nent, humon inhhabitant, ner
in an emergency. larger then an ihsect. Trees do ‘not exdist,

If there afe shough interested persons., and thére are very few plants, Whales, Seals,
the men ¢an'participate in familiar state=side and penguins comprise the. l,rlnc:Lpal forms of’

5 &5 L

sports, such as football, baseball, hotkey,  aquabtic animal life, B

- gt Sometinies. .evén swmmmg-—dependlng én tife - ) o o

f#eason and kodation, of coumse. It 1s obv_Lous, the;cefore. that living off ;
These are Just a few suggestlons f“r @ . the country im thé Antarctic is. mnos_.lble. K
program of leisuié. Partlclpatlon is up to Men havé survaved for a year, but only because L

the individual, but boredom is a kind of dis~  of the food and supplies that vere {rranspertec . =
ease that may eventually wear men down. Arctic from othér combinents. Similarly, the problah ST I
__’gamenience..ca.n..eii.hen_ &mdﬂaﬁ&b%@(‘non-“;eﬁu] mr'a'l_f‘mp'lug_:}.mnt e.di f‘f‘ﬁ'rpn'l’ ‘f"r'om the Arcs= _ - e
the dullest stretch of duty ever put in: The There aré ¢oal depos:Lts but ut they are _ =
 yiay & man usés his leisure time and adapts ) mtuauy maccess:]_ble>. . ) S
himself to Arctic conditions can make it one ' - ’ T
or the other: —e e S s = "‘her ‘cther main di 'erence betveer the two s
‘ T polar reglons is. that. bhere s no insect pro- ' ot
) C .. .. wblem ner any, need for gumier clothing in the . e
N THE ANT«ERCT?C B AntarCtJ.c. ERE ; ’ R i

Whén it is reall_“ Xel hat probaoly .Leﬁb ikowe\ver, alk 'uhe other bc.LSlC rules ~ang

: than 100 square miles of the total Antarebie . d-wea.ther 11-- ng 1n the '
. continent is free from a “perhanent covermg of . : ’ -
5
. :1.ce, :1.t éah be understood that there is 7 L
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ANSPQRTATIQN !C\ND
POLAR REG!ONS

PAPT I == Tl-m‘ TRACTOR TRATN -

One of the princ:.ple obstacleq t.o ‘con=
struction progress in the pelar regions is the
lack of transportation. :Ships. delivering Sup=
plies camnot. pénetrdte the ie¢é boufid waters in
mafy sections fur more than two meriths -during
- .. the yeat, Onée the supplies are unlos «ded on

- the beach there .:tj.ll remades the problem &£
A trarisporting them cross countgy to iSolated
s . job sites, For the most part there .are ho roads

o . and the material and equipment must be hauled
- over rugged ‘snew tovered terra_.--.

S e _ B

- The ngst effective and depenc:‘lab‘l e ieans.
. of accomplishing this is the traclof tirain,

towed in tandem by a tractor, eqiivalent in
size &and-power to & D-8., Thene should be one
smnatob. “ls_..qvnnv.._t DAL 1'1"311 en 'L'Il‘ll'f,S OI‘ ﬂ_'p"

Pt L2

5 prmdmately Fifty tohs of .LOB.d. T

[ YA PR Tt ot
_ «

PR T

consistlng of-a mimber of go~devils and sleds

-

Sele ecting the ucu.te.--This 5 the tost fimpor=— -- - . .|
-.-bant phase, of adwvance: pltanning for tiactor -
_ train eperation, as careless or hdagty selée~

tion cdh result in delays and even loss of !

equlpment and ‘mail;

I ava:.]able,, agrial reconnaiSSance, maps,
and -aerial photographs should be -employsd for
laying out the route. buring this stage of -
the plancdng the route should be trave»r“ed,
if at all posgsibile and. expc,rlwnc\,d Tguidés con=~
silteds

.....

A Straight” J.‘J..n'e‘ 'fout@ e desira.ble, bt
of course net always practicat, In facty the
cotrse of & river cftén ‘provides the easiest
and, safcst trail. Hills and mountalns shouwld
be avoided. If mounteins have to be cros~sed,
the rout‘e should follow & valley to a low j pass

|.

~

T

i

) Each b“am should have a.t least three
Y o wanigang,.a galley, & shop and quarters. The.
; ' galliey and quarters wanigane should be

slect :

RN T R, A .s_nov.'l vt st e B K.A

lxraaes exceeulng LUk are gEguuEEoLS s
with dJ_f":.culty. Keep. in mind that zig-=zag= 4
ging up slopes caudes tlpping B0d sh:Li‘t_ng of

| "" : ,:'; mounted for smbolliel rld:mg wnile the shop loads. f
i ::ft‘_,' : _.° may be mourked on & go=deviil., #A1} gear in the.: . ' K
= - ‘galley and tools and equipment in the shop o
- . should be adequat'ely secured_to. c,ounbemct Frozen la.kes a,nd 'sbr'eans should ber creis+sed E
AT the. I‘Obklng mot:i.en ‘oi' the traineg - o ol ;u.fte}' theé fce hasg been the"oughly_ testéd L
- 3 - _ _._and, if-wéak,’ only after ice brldg,es are co‘ - 2
' = ) . Of ceurbe the need for a shop is depend- structeuo T T e ¢
"= ent. upen “the scope of thé operatien. If the Lol E : D
B route of the t¥ain will be vithin ha:llmg dls+ Remmbex tha.t daily detours i‘rfm .the se= , P
5 tahcé of .a main repair base, the shep may be lected over-all voute are often riecéssary be= :
B dispensed with., However, oh long hauls through cauge of :shifting snow :condltions. Advancs i i
= jgrlated regions you-will meed a shop équipped  paprties ina weasdel; or small plane, should 3
L to make all types of repairs and rep.a.acemem.s ~make daily reconnaissahcs +rips &0d’ Purnish - -
s AN .o bo tractors and shedse .. 1, the trail breaking ¢ ew with e.ppropriate e ;, Yo
o3 T S Fectionse = S e .
% I ' Coa
,}: ' Kx:___ e e e - v 5 g - 3 ) :v :
e Tt times, Lt is suvisanis to J_nc_.u.w e S . i
- utility wanigan 3n the tPain, These smalil, Leading. -—Experience a.nd 8 knovﬂ.edge of the
%2 1ight, combihation galley. and-quartors, for - Toute -t_o be travelled is of great help im de~ .
- trail breaking parties may be mounted ofl & termining the maximum allowable helght and L
o, go-devil. B ‘welght of Loadss
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B et . - Fig. 1o == Tractor Tram, Point. Barrow PO A e e -1
’ Sl Most manufacturers mwk the load» capac:Lt‘,r Loads should be s«ecured be.’r'ore the train .
. “on the sled: Allowance for age and condition starts. A shifting load not -ohly wastes pre= s ‘
j of sleds should be made. -Siuce gled platforms’  éfous tiaveling i;:Lme ‘on thé tirail but it diis- . - S
- -5 - are generally constfucted in the field and vary: ‘tracts the operate? when; he shotild be concens ¥
i 1n length according to the distance between Arating on rumrdng the tvactor. Loose loads ) .
; - the front and reapr sets of runners the load shoul:d be boxed in with flat lumber at the s
' - they will carry will dépénd on the hmamimum Sides and épefi loads such as wire om .Spoolks; L
D aJJ.owable unit stress in the longx.tudlnal em= or A 1n_nd_ng mat; showld be spiked to the plav— - woow
cT bers.. form .and secu.red' by stakes driven through .he )
' Four 8 x 8 inch timbers of eguivaléent openiigs.. At sach stop aleng the route-évery &,
logs, ufed as longltudmal member with runmer d.\.eu snou.x_ct te checked for load shifiting. &
) - sebids 20 to 2k feet apart will provide a plat— - ) . . o =
, ~  form with a bearing cipacity. greatér than that - B L A : ‘
: of the runners. ~Any adequate safety facter Gan Assenbling the Train.~—For greatest efficlency .
t be then maintained by not alloWing thé lead to ‘n. operation, sTteéds.should be assembléd in %
. [ exceed the mefnfaiturers sled capaelty. " units of three, The widbth ‘bet-ween- runnexrs
‘ 1- The height of thé load is generally govs should be the same on 411 sleds in the unit. Co
: erned: by its ’sipplng tendency rather than its. FoF greater towing case, the most heavily load- - R
- weight. For any but oldy Smooth tnailss the . _.ed.Sleds.‘shouldube.,ﬁomanduef;nrhp.& ST ML )/ (O A
= ~ T HEight from the ground te the top of the’ 1oad ' “dgans and go-devils should = fol¥ow Yoad~ ¥
b __Should not excced the width, This last mease _ __ad_sleds. _If _sleds st and —spery For-any —— —— — - e
' uremient.  should be kept under 10 feet because 1ength~ of time the rumers will frefze (o the . Z
' of -obstructions al rong Lwisting routes. Wide ~. .snew.or-igé.. . Lf they .are not-broken- free by - - g
g loads require brealing a. trail wider than the ‘usdng a’ mal;et or sledge hammer, the sudden Sl
dozer blade wh:;.ch causes éxcessive work and. ste_z't,1 ing st¥ain of the tmactor might. cau"s'e . SO
> i <. _deillay, LT A L. < - ’—-f—w-_'_f’ffhe_ij}. o fail. e ' . I,‘S'.—:
] } N
o ! - I
; - <
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! #ig. 2. == Ship to- Shore
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Brealdng Trail.-—Exeept in oper couniry, it ds
advisabke to break trail only in daylight.
The usual outfit for -irail breaking consists:
of two tractors and a utility wabigan, with a
‘small supply of fuei, This unit should be

operating about a day in advance of the train. ’

T#ail breaking in deep show or grasss,
simply pequires that the tiacter move aleng
the selected route with the dozer blade raised,
compactilg the snow, and: leaving a smooth -sur=
face for the train. Where the surface is un=
ever., tie trail mist be cleared and Left suf-
ficiently level to enabls the train to-travel
without stopping, or tipping the loads danger-
Ousltyo R ) S - - -
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Brcouss«tre eg.dinuthe-SubzAr sehie are gef-

Fig. h. - Sted Platfori made . °
-out ‘of pipe . S oL ’

f they should We

When £ills are required th ,
made 6f compacted snow and brdish because the

extremé hardness ¢f frozen ground makes it .-
- —@ifficukt to worke.. - T

The Operation of the Tracton Train,=-To pérmit
greater distances to be covered and aveid ré-
" starbting cold engives, 2h~hour operation is

advisaple particilarly in low temperaturesi

_ During Aretic winters, the limited day-
light results in poer yisibility. At night
only £hé sied immediately following the ac
or can be seéen by the driver. Only thé more
experiehced men should drive at night and they
should exercise great care in traveling around

cufves and across pitches.and narrew fiilsg

30

An extra gasoline lantein for eack tractor, an.

auple supply of flashlights and batteries ftkept
in & he'ated_pab, or- v}amgan) Sl,loﬂd be' Arrvat Ao

jroysteniely

.

R

-
3
1
€

o s i
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eraily not deep Foobed, they can be buldidozed
sily out of the way, Wiilows give the mest
tyrotble because they bend and allow the blade
‘o ride over them and spring up behind the.

tractor. - - Willow groves ghould be avolded as ,‘

- mugh as possible. . . .

. marking the rear sled.or those

red reguired 1tems rovr AiEAt CIeTEencIesy

-Kerosene bombs , . oiinilar to those used on Kigh=
way construction, &hould alse '
2 led teft behind
along the reute. Also fire extingulshers mist
be carried at all times. _ . S

= e - SRR Mafadudian il StV
-3 . — R g
1 8 - ~ % ¥ 3

he earried for -

*" o . - ron Ao " e : - :
# Fig. 5. == Checking for shifting loads .
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3 : R . . Flgf- 6. = Assernbllng Train ST - : i
B ' B*eakdq@s usually result from broken special. fued trains to build up tock,).lles at . . _. &
= -couplin'GSr cress chains or ‘,ableu., TUNNETS,, st.rateg:l.c points along the rout.e. For runs i £
- . &téed platforms, sheared king pins., lbosé rol- ‘of -less than 100 mJ.les., it i's mere prac 2 i N
e _ --lexs; overturned sleds and tractor failures.. to carry the entir '"uel supply with 2T e
.= .~ -w=- -Wheii & breakdowh occursy-the shop wanigam and ' : ) I .
-+ Tcréw rémain behind, make the répairs, and then - T4
- ) -reJoJ.n the main train. - If major breakdowns = “Te: insure the succéss of a tractor train "
. threaten to delay the -entire tirain, all hands - " Operatlom, seliect skilled operators. and me- 3
. 5 : should turh Lo and eaqaedit ‘répaifs. s v ° T 77T chanies who are acquainted with cold weather :
T ) ~conditions and who are capable of making eveh
; On Long hauls, fuel supply is a great - major repan.rs along the Foute, -- : Loy
- - 7. problem. In every 15 howfs running time,.a - - Lo ST
-} . D=8 tractor cohsumes 53 gallons of fuel, wedgh-- .T_n general , operatlng in, low femperaturns, . k5
oL . iIng about 500 pounds, - Obiicusly theny, fuel -  most equ:.pment about 70%. as: effi clent as: EE i
T T takes- up,,,a_40ons:_d_em-ableunon‘tlonqof‘mfhp. Stavhe - oate dn- tomperate © :
. v ‘One method - f"ove reoming ¥his results._oﬁ openat '
e ‘Lu CatuoiLsn Iuel...ng‘ .pomts n_n advanc°— ong. © “those” a.tta.Lned - warmer- reglons' because of i
I " the poute, But this is not always possible.. the perieds of Longer da yright and the tvmnt.y ) Lo
. G Hoviever; if a poute 1§ -constantlf useeI *afdploy four hour worklng schedu.le. . ) B oy «7;‘,
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- ) ) . outdoor worlk 1h ine w:.nter is gene“ally cofi= .

PO PART 1T ~=~ OFERATION, MATNTENANCE AND ‘ fined to frefghting. War time ¢onditions will :

D AR Rt o e el ' ODIFICA"'IO\I ®F EQUEPPENT _neturally, require k) deviaulo:n from thls s¢hed= b

3 T o d e o Ge oee Ini'luencimz Factorg.~=Fortunately mich con- . - ’ o ‘ : b

g ) struction squipment designed for temperate General raqu_rements.—-uensr,ruc*tloz Cequdpment. - - -
' climates can, with some modi fications and ad= _for use in the pol.r regions must be pow‘”'ful ;
=¥ ustments, be used successfully ixn' thé polar  and rugged to withstand rough usedge qver 1éey :

N _ regions., &ow and :frozenv ground and sti1l be light e~ SLE

| = - EEl it B pan .u.Cu..bh to cpebfate-on-ma hv tandha - AL"-"—I’!" the - :
.- The factors that make these adapta‘b.l.ons | Walm Season. -

) T ' TnecCegsary aré nierous.. - Frlgid ¢limate: per~ I —me—e s oo e o i = L.

ngnently frozen ground, seasonal i‘reez:.ng and 'Dleoel-povrered emu.pment 3 pr f )

thaw:.ng of the surface, dea.rnh of transporta=  ¢ause it 13 more <dépendabie an and £on : i

_tich i‘aciluies — vthese‘ re the- I‘lnClplev i two-‘bhlrds as mt.ch fuel as ga.:"s i =

onees, -~ T - T = NE - e : ; b

-t

P

Wh:t.lfe the wrgehc es Of war xespec*o ne:_thc*, s -

- time or plade; they can fiot; alter tile fact thay - - - ‘--eelpu “vehicies-are of ]_ittle use wntdk T
eertain conditions: are dess favorabie foi quick S'u‘ch-. e as nradedr reads are Hud ¥ 1”0. Tracked

i \easy construction tnan others., Cold weathier - ' ) =
"build:lng, even in the statesv,, is a costly and =~ 7 ¢ S Lo
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_time consuming cperaticn, especially at tem~ - Var:.ous t'y'pes and <1zes of" constructlon S
peratures below ‘0 F How mehy times In four . equlpmefrb and the necessary attachiients requ:m‘- : s
‘v e¥perderice have you had to suspend a Jjob, ed in 'bhe polar regLen are deséribed fhdivids .. “
'}mock off the crew and start u.p ‘the salamanders --uzliy inf-the followd: psragraphs, The List=~ co
IR .« when. the température drobped to & pom'b where - ing is not i‘a:na'l or- all inclisive.” There mall :
ol there was danoer of the mortar fréézing? 7 pé additions bo and fodifications in-the Fist
Ao - thin the Timbtatdone of wilitary netes:. . . as.exberience and research are, bound to intre=
oo dins 71’-‘* Se S ate s1tv. svery.effort should be made to design the. duce many :unprovements and Derhaps Several rew 7
. ' " construcition program to harmonize with the types of cold weather constridctich’™ equipment"“'"‘““"“
* seasons. of the year, Construction should be . Trastors.-=The rcrawler type tractor similar
s o donfined to the mest sympathetit season of tha = to a iCaterpilie -7 or D-8 is as necesuary
' .- year. @u*doer work will not ord:mgrlly be 8t- in the Arctic and Sub-Ar(,'t,lf‘ a5 it was in the
' o ’ tempted &t 'bemperatures below =257 F or =30"F, . Pacific: However, certain adaustments on ‘this '
=2 = e 2 "ﬂa'l'- nmn-ngnnn mav___d_emand LAt -_mRemember_,.:thaiv.u_Seabeemmkhonse W:Lll haVe 'bO be madeo
P . Tow temperatures reduce the efficiengy -of men o
o o and mateérials and Gause damage to equ;l.pment. : ) - .
R w-—~—--JErl--aci'ci«’oioﬁa 1.€.>w igmperat-y;l'e p The usé of sta.ndard, or mpmm d, winter =
Y tracks incd ; i y‘abé‘ub 50y T o
’ : If. ithe s‘oandard wint er' tratks are not avadil- i
i ow > able; the summe® ohes can be alhered to serve 4
b e e e e - o - ) i T ;
' - B -~ > s — ——— R
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' "'- " ANDRUMPION “HYORAL
TR i - - - . <ip
) . R terlzed T“an,’r;o} o e e g e e
the purpose- - This is accompllshed by cubtting traction. ‘I‘hese gvc“sers dre alsc eifectlve
: 3~-inch sqbare’ “holes, in -each track.- pla,xte over for operatlons in mud and marshy tunara.\ -
e ____the line of the drive “gprocket. This allows - .- -
Ch snow. to clear iT Ot ULE SPE rodket=dn ad.of e, .. As bop track carr:_a' ro]lero become clog= - .
=T . coming packed inside. causing exbessive ten- ged by Show ant fa il bo-rev &, -they. sho udd o
! gion. - The 3=-ingh squares that, have besn cut=  :be replaced with a hard wood bloc shaped to =
! o out of the tractor Plate are cut iy half and earry the tracks. . -
- we.\.dedx in 2 gbaggered pa‘btern o the existbing - Heavy steel olkate 1~oller guards ‘should :
[T "cLat‘s. Th' 56 Cleatb ¢ excensmns., galled. skels be installed ou botin sides of the rol_l.er frames 5
’ eton snow ‘a@nd an_c‘e : 58T S assune properr: e keﬁp* out snow,. ice oF grave,l.,» :
L . - . . g
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The openatsr i wehicle mast be pro-

tacted from tue vieather by a cab. To lnsure
proper vision, c¢ab windews should either be
double ‘or have defrostirg equipment. In the
‘surimer ; ventllatlng fans are neaded to keep
out inséefs. ATl cabs must be equipped with
an escape hateh to provide the cperator with
a_secondary and ready ieans of egress should
‘the vehicle crash TArough the iCes e

AP
T

wrah

A.LL 24 G- -
the engine compartment enter:l.ng the céb thiough
.louvers will provide saple heat. _for the npér-
ater, WVentilationh controls sk-ould bé provided
5\; R cpﬁ“n*hh AT ned becomp nverhea‘t—

eds

- Ay
Do ~aae

To prevent snow from -drifting into the
‘engine compartment ar } inm omder o majntain
thié propez* operating témperaturés; the base
" should be 'sealéd with a full: Tength cra.nkcase
:guard plate, The linod -8hould have solid side
doors-and hand eperated shutters of & curtain

should be installed on tHe rad:l.ator.

v

<

Eng:me ...ntake air should be drawn from
snside the cab or some other sheltered pait.
to.@revent snow from be:mg sucked inté thé
COmpartme nte

~= Holes cut in track plate to
- prevent sniow packing inside
A large percentege of the tractors should
_be equ:.pped viith & bulldozer. In additlon N
“to dts primacy purpose of earth moving, the
"ébzer™ is used to break trail; protect. the
radiator and engme when +ravellng through
mmtev, and t p'r-cv1de necessAry -wed

P T

LRI ¥ ORI

2 ‘.‘:.I

idl ng when ‘the tractor is stopped for short
perioas. Howe\rer, vhen new lubricants- thai -
will resdist Tow Lemperature are develéjed and
€rigine shut .downs BetCofne Gommén pract1 ew, bag=

Cdherd oa...an-‘:l.l “hac) nnq:n mad.

.

Smaller size tractors s:Lm:Lla.r to the cat-'
erpillar D~6 have béen used successfuily f:ov
suymmer operatlons over goft ground. Thelir
low undt préssuré, however., prov:l.des poor trac-

- et

ekl

o | S——

tlon and they are not, penerau.y, used T
w:x.nter. An -exception to this exists in the
_Antapctic where on Operatlon H:Lghjump a D=6
tractor with oak track -exvensions, prev:.ously
] ibgd, oporated eff:.clently onr the soft
surf‘aee sriow »f the Rcégs Tee Shelf. TPack
extensions uuould hot; héwever, be con31dered

-

oy S

N

e

wod to overcome the sudden. ©ises or pi tches. C
Tractors tend te pitch and twist vhen Hydrauiically operated dozers are preferred at ,.
opergting over rutted and irregular frozen Point Barrow principally because they provide = B
grounds _This condiv jon calls for extrs heavy Qownward blade préssure which i& so ¢3sential £t
——gduty -equalizer springs and_protection for the /;‘Ln working frozen ground and secondly because :
eperator irom project:uons in the cab. fthey do hot devedop the destructive vibiation. .2 -1 =
found in a cable operated blade. In addition: ~ e
. Since operators have to wear heavy bulky fine snow generally clogs the cablé sSheavés -
- al oth-me in winter,. the controls shoul-’ be de~ to such-an extent that they canft ke operated.. 3
= -sigmed 4o qu.;....uat*e 'thei.r--mcvn wainder. . —Hydratilic . sysiems. should..be t’rlorcughl.;z ,1n--2_ SIS
+hnnea_“nnrd14+imne . : _ - stlatede ' i 2 e b
rAnother precaution that fust Be tJ{en is A Winches and front pull hooks for tom.ng 3 ,
1o direch the engine ‘exhaust awa;y' frof the anc'l’ salvagé operatiens. should be ‘required items [
operator's‘ 1ine of wvisioeb .'The steam formed - for all tracoors.» s PP i
,b:- thi -n\- co'l d"lmﬂthp-ﬂ —15 - hd.ZaI'd—-tO safe . R P - '% =
7 During the dark winter ays, an engingd 7%’
“driven génerator is required for” Lightings = = O
At uhe p‘hesent +J.me, 3 storage battery 1s not




L A,J,_prclre_d‘ tr ‘v.,»vf.ﬂlcl encv:. - ’T'n -a -lar cum._n-\ri- .n.n_-kw I

e 'l’here s al'sg_a...neei ilo.“ an *x°""er_ca_mer'~ -
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pounds, can clJ.mb a forty degree S..LOpe and
travel 4C miles pet hour on level ground: In
sP:Lte of its light ¢onstruction; short=lived
tracks, veak transmission and small, high~speed
shgihe, it has provid of grest practical value.
At Péint Barrow it was found that replaelng
the original tracks with Studebaker tracts im=
‘however; the life of the vehiclé uepends upotL
the Judg,ment and experlence PR ne::atcr.

~ - e o

= . !
»

TETETGRLE GEL s:mce tney re"duce tI’T mafieuvers
ablllty of the tractor.

ersz Graders ‘aiid: Roeters.——Scrapers under
_“_6_ ubic yard cspicify have been used Success=
f1i¥ly in the Aretic. They shoild, howdver, be
equ:Lpped with offsSet frost blades with protiud~
ing chisel=-bit tgeth., 'The cénter section of
the blade should be sllghtly lower than the
sides. for very rough or i_‘roz.en ground.
Motordized patrol graders
blades have p provan-more- -effani
towed t,fpe. Here jagain;-thas -op
be protected by a heated cab.

with 2+foot
vé than the

B et g g

t

‘The stancard 3"t00uh 'r'ooter or scar:Lf:Ler
has been used with Softe Success when unly one

“or tmo- of the teéeth were utilizeds
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TiGranes.and Pover Shovels,-——As in all“fnotc"lzed
equipment the opérators .of- cranes- and power

0 " shovels must. be prétected from theé weather

ator showdd .

with a 3000 to 4OCO pouihd capuacitv and.a ground
pressurée betweeni 4 and 6 pounds per ‘3quare: -
inch,'- At thé present time no suitable vehicle
of. this t;y*pe has been developec .. The nearest
" approath-is the 1L.VTw ={3). which-is a~tracked-
amphibleus landing vehicle. Om @perat:.on High~
Jurp. & standard unit showed great posgibility.
Loads i excess of 5 tons were towed qver-sof't
show.,  €ertain” nodifications, however are being
made. The tracks of the LUT-(3) are being
widened to réduce. the surfacé bearing préssure
and medified to prevent. the . ‘packing 4in- and- -

P -
The sugpension_ = . "

*

" building up of snow and ice, .
.- Systen is be:Lng prov:Lded with- protec‘bionu"-'
the came saow an.l it ¢onditions:, The eng:' ‘ne 5
codling system is being modified to pirotect

the Operator from tlie ¢old blasts of intake

“&ir and a rdémovable cowiing or roof lS being
mstalled

Anotrer type of veh:Lc_ . that is satls—
“facvury for .short range trips over ice and - - !
snow-is the M-7- t"actor (half track). This
two=man personnel . ca: - g0._anywhené..a

! .. _uith an :Ln sulatéd -enclosure. ~ Truck mounteg
E S "cra.nes are more mou.Lle, but “quite ;re‘.iuently

- dog team can travel. mW‘nen* fitted with metal

A Sl
_.IVE, WYL e Ul kGl OALJ— uu.u.\..u a.o

VRN URUITE TN

~Fo"rk' Li 'ta.,-'z'-'Crawler mounted fork lifts with
) w:.nter_ ed :cabs are wery efficient -on’ snow, fce .
ot marshy tundra. Use of the wheeled model

of warehouses o

- e i =

Per&onnel and Cargo :Carriers,-+There is a dée-
finité neéd for persomhel and carge carriers

that, will withetand all -climatic fluctiations..
‘The desirable vehlcle siroudd be tracksd and
capel:"*e ¢f accemmedating 4 to 8 men in a com-
pletely encz'Loged caba._
sy of 2l least 2100 pounds and a speed of 25
i €& pPeET uul.u.’ LIEr 51'1-0, 7
of the tracks. should bé from 1 to l pounds fer
square inch. The vehicls should be amphibious
and able to climb a forty degrée slopé and
descend-a sixiy dedree slope. It should also
be light and ccompacs énoygh to be flown iu a
‘ cargo plane.,

Thée Weasél (ME9¢), a standard Army issue,
A$ the most satisfactory vehicle dew relopad so

far. It Possesses ma.ny of the des:Lred fea=
tures, This. Weasel has a capacity of 1600
i B 92 ° . .

however, is. genera]ly »con.f.ned to the ﬂ.nterlor :

It shoulid have 4 ¢apacs .

ng gouna pressure -

SRISTIGIWArdy 10 15 easiiy. operated and Wlll
tovia ]::ugh 3'd loaded sled,

.

. .The usefulness.of jeeps and truc&s ‘is
generally I:Lmlted‘ to improved roads and camp
areas ad, to some extent, ite o% hardw\nc.f_eﬂ :
- BRoW. - - c - B

Block *'epluc:mg top
ck can-iexr rollers

e ¢ ST vy

be Q?w.m-t e




<’ it Scraper at Um1at 77777 i

The'standaru Army lenter:Lzatlon t for apaCJ.tv. Thev o‘:we vxcellent serv:Lce at Low .
. cné quarter ton. Jjeep on Tasgk Force rrlgld i~ ‘speeds but will not stand up .wel.
‘cLuded the follew:.nrr 1‘c.em.s= - R sp)eedb;e;cqg_,ealgg_‘ 1% miles per hourw

at 'l‘r\‘m-:n«» R

LOWILZ —— =

R S o
e D Primer-pimp-- - - - - - Go-Davils.--These-sleds afe the simplest and. - - {
‘ ' o ) Side Curl:.alns ’ - ' most eéSily constructed type of traile: unit {
T ' I Super:cex engine heafer ) used. They comsist essentlally of a pair of
T L ~, Fuel tanks 5 A unners with a low platfoim, They may be built
A o .. Hoed Gurbtains. ., . . .ty a team of blacksmiths and caipenters in 50
- N ) ) Rad.Lauor cover B to 15(9 man-hours. The center of rav:Lt,y is-
oS0 T, = Engime-bianket T - U ETITL-TiGw, ellmanating: t:Lppmg ‘and_the load capacity -
A T Cab heatgr . - ‘ ’ is l:Lm:Lted by bulk rather than welg‘qt. The
ITom e T Hose,, connect:uons' and théermostat load should not be higher than the width of
. : o blave kit -,connector . the sled and nc Iongér than 24 feet to assure -
o Tk e ’ satisfactory handling on the trail. The ,be
R &W‘ i ’Mﬂm&-*-’l‘hese non—motorlzed vehlcle..x of a gordevil drags over a greaster area of
. snow than do the runners of a bob=sled, hence |
P, } o i
- la ) . e i . ’
- E Lot o A ER : !
= - 3 ~ - B i
BN i
I

!
IR -
{
!

.. Fig:.f#f'.f;é‘ e 1?pote:r' in perma L ' .
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— tionary bunker, about a king pin.

more _pum:"‘
a. BoH=s1ed

Bob=gleds. =-These sleds are of various sizes
and design. Essentlally they consist of two
sets ef .runners JO:Lned by ctoss chains which
moke the rear sst track with those in froont

When. traversing a curve. Each set of ruiners

45 connécted by 2 low or stativhary bankel:
An wppér or moveble bunker 1:1vots on the sta=-
In this
manner the runnérs can swing without inter-
- Pering with ths ioad. The bob=sled 4s attach~
ed tc the tractor by a tongue. AL parts are”™
exsremely rugged and réinfiorced with sbeel.
Dépending on the size; bon-sleds‘ have a capac—

c:.uy of 10 to 7” tons.

Wan;gans.-—wanlganq are qmall buildings for
use on the, trail or in teaporary campsSe They
can’ be mourited on sleds. or go-devils. They
_provide oquartérs, mes sing a.nd shop facilities:
Wanigans are ususlly construéted of h/gn ply-
wood or sheet metal on a heavily braced - frame

-— —£5 withistand the strains mposed by tractoer_

tpain nperatlions. The voof is curved in & flat.

- sich and is of the same material as the walls
Windows

d,J."\th oG

with a. sub-layer of roofing papel .
regquire heavy- proteetive scéreens to prevent
damage by branches. The inmterior is insulated
with celotex or similar materlr;l. The helght
should be & Hiriimum &f" seven feet; the idth.
. about eight feet, but no greater than the. width
_of the dozer blade and “the leagth- ve riable.

LQI{ er wanigans rlde more smocothly on sleds -
g g

than shorter ones.

oheam Bo“ﬂ'rs.—-bKlu-mounted sueam b01lers are

4. P e ey

Fig. 18. == Fork Lifty Gab with o -,

boiler will suffice but for larget jobs & 45
H.P. to 60 H.P. size will be necessary.
of various sizés and leéngths for headers, steam
—ose and. steam jev p
required accessories.

Batteries and I&_t.Lon.—-On aJ'_“L equipmént’ using

’ pl‘exiglass windows:

Pipes -

LT - N Y 1
&5 Du\Juld pe-included: as .- -

__batberies, trouble_ w111 arise 11‘ the battery
becomes. 'cold. | 5
at 70°F, will only give half its oubput at’
Zevo wnd 'lvﬁ‘i at —f\OOF. ik

ary and the ful.L ¢harge will be aval
the pattery ig heabeds.
mefibered that a pbattery, threé quarbers diis=

A fully charged storage batisry e

s effect

it should: also‘ bnr r;-Q

7
$
i

n\r\n‘nnn!‘ Wiy

Very essential pieces O Squipment L the/ire—
tic. Steam is regurred to thaw holeg in the
: ycmcf;«nei- for -piling and expliosive charges.
It is also used 1,6 thaw Fce filled culverts
and to remove lce and” Trezen med froem c"u:_p—
ment and bools. For small operatlons & 15 H.P.

-

should be 1n"msed
frame o*‘ metaL Jacket.

. ln geugral the
" systems perform satisfactorily down- vo-te
atures of- ~30°F.
king, of‘ *he :meu,.aulon on 1 i

ireeze

Land. burst 2 at lO
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‘BATTERY ‘BOX inzulatad with ! .ot
1" hair ingide ot matal jockit. | n
i K
i i .

e S

e

f' i ; . 1 i i ';'
) | B _ E‘on Eﬁé“ﬁ&‘;ﬁ"?ﬁ mh%él?n ?.15'&?}. el ith, Sm‘u!a iy L
- A 'hohonr’omlenm(l)mcmmct Eronkeosa, (2) bottery comy mant, & - -3
. 5 . (3);ecbm. ‘Floor,plata csor-hatter ra oshwnwdlalgm A § ¥
{ N -Fig, 20, e Completelv .vunter
ure of d::.strlbuuor conden d rotors _.r’d L
= fouding of SPEI‘k“P’“”‘S“ZS Za“swmvu Sopurendsy T Ay roln'n BaYToW inditateq the Foli- “wingt.
In addition men@ iderable difficulty is .some-= .
times enéountered with ‘the mal=functioning of Runbe”...ANe,,, rubber resists cold ra’oher
voltage regulators. X well while synthetic and old rubber are )
“pob. pehable. In :my case Yubber should
: Sub-Zaro Effect on Materials.——An mxderatanding be handled narefully in Zow tempe*‘atu;:es.
+ “of the effect of extrems cold on the elastic . =
i ity, duFability; Strength and othér physinal Neoprene—Uhsatisfactory at temperatures
i characteristics of materials is important. below _zoop
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- . A F;Lg 21. — Weasel in show . . .’ii
} 3 | water 'ébellent Fuels.——F aels foz cold—weather do not prer.enu ’ - L
- . - - fahrics 'v:we 1ot ub > down, te -u,OOF Jfiuch ol & problem. Digsel fugl, U. S Spoc. - =
~ 22103, Grale ¥ gives satisfactory service in -
- Nylon-~Extreme cold, below. -L,OOF has. no extremgly low temperatures and g,esolme 5 Yo S - '
. apparent -efrect on"Nyloni. This material Spec. 2~1036s. pelfomed a.'lmost ‘equally as well. ) Vo
A does not _crack and remains -coft and pli- . o )
) able at that .tempsrPatures - - "1 the °elect10n of fuels and lubmcanta A
Sl e S (R : for cold weather operation it is very important i
e = Canva.s-——-l"*'eezes and loses. 1ts ollabn_ll'c.y, to obta:m products which when nu_xed or -¢combined . 30
- -this is sofietimes fistaken :t,'or_shr_lnka-ge. _ with the corrosive produnts of combustion, ‘ L - :
- - - produce solutions, mixbures or emulsions that. - r
‘Leather--Becomes stlff -and’ tears eaLs:.lyw wild minimigé ¢drresion. In Row temperatures. - E
- Wet leather is usually rulned if frozen. . torrosion blowsby gases tend to condense in .
S =D T TTOLEC L IVE Glab gL :5vvu Shve i ten Ui R TER I TsEscTend .mv..kf}:n‘,:‘-c- : et —
P, rough side will mcrease : o i i @i]‘:u. i In th:Ls connec,tla S
L , Glass——Gla}ss is susceptible to sudden -
- o change in temperature. A wafm' Elast of '(Nav) Symbol 9'? O}«. rederal Spec. lb,, o
. air on a thii pane or lens of rrozen glass lubr:.cat.lng, eil failed due to corre in i ;
] =1 ~oLo. 0 may -cause It bo, shat‘ter — e o ,lees than 1,000 milés. The gusoline = N
R - the -trucks at the time was 80 Qctanes rox R A
» ; - beramlcs——GJ.aaad ceramic s are not. effectad mately 3 cc/gal. dead). " In addition all,l big ,3;‘:
S B - _unless. sub1eoted to sudden Changes of banks: should' be well J_nsu.'l.ated. -
o o temperatur_ . » ) - ) : .
i On Operaclon Task Force the fuel lines on o 0
i Copper wlmg,—,wlrins becomes very brit- gasolkine engings freguently clogged and froze L
_i e e mt».,l?_ =~ failing upder tension. 4t temperatures heldw ~30°F, _However wwmch B .
o E - . o “Yhis couid De attributed ©O the grade Of fuel L
P T --. -Steel--Contracts and-becomes britiles originally issued and carelessness -oh-the part e -,
i' t Care shoul'dibe taken to awvoid roughhand-. of some operators A not. adhérding to ingtruc- M
. c - ling. . _ . B tlon regardlng the use of addltlves. -
l IR e VT i 1s‘_;;,me@nai:.i.he_.phvs-mal nmns_ - i o e § - s
y erties of miny mateérials undergo a change in o o Ehl i
extremelJ_ oW temreratures, particularly ah Lubncants -—Adequate and effective lubrlcat.lon S
[ - increase ih brittleness, it is also tiue thal ¢ riction "’"eat:mg moving parts .
e failure, as in-the case of.-iron or steel, might  ©Of equlrmnt has always beén.a. préssing problem o
;T 2180 be caused by a jolbing conbact with per= in the polar vegions. Frozen lubricants aive :
- manently frozen ground. I% is ifiporbamt; that the_root of the problem -of" star 2 gokd - y o2
| a wreventlve mmtenance program ‘be. consna.ntly eng:me, and m lclent ones vaase a 'large s
T employed. K
E -k 3 ~ 2 s : 3o
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At certain {eniperatures;. oﬂ in a shut
dqw‘n‘a'ngihé will become SO stiff that even &

Fig. 22. — LV (3) and LVT (4) opera=
, ting, in Antarctic ‘

gesoline can be used in the 'qran*kc;’e’gs"e of a
diéssl sngine. 'If kerosene ig uzed as the

Ty

e e SRS B s s 20

!

I

TTE T y.chavged hattary-capnot turh it over. .diluent, the percentage would be approximately
T This situation becomes further aggravated wiew 10k to 40% dsperding upon the. tamparatures. . . .1
. at lower temperaturss patteries lose much of For heavier oils, the percentage mcr“eas‘és -
. their available energy. : proportionately. The gasoline or other -diluent :

> : T - may bé poured into the crankcass through the . H -
't Task Force Frigid, 13 transmission and oil filter after the engine is shut. down. Vhen

K 13 cliwch fallures ~occurrad andng 96 vehicles; .adding gasoline to a hot, engine,. gusrd against : :

. madnly as a result. of the strain preduced by  fire. - S 1 i

- © gtiff-lubricants. = =TT T N ; R 5 :
: . ’ Mirch rezeavch is being devoted at present i
While the use of lighter Iubricants or 1o develop lubricants that will not stiffen i
’ the dilution of the specified lubricant will  at extremely low ‘témperatures. Untilt such
— ;—aif@dgs;\a~1:ting.,gthg§g_gpiactices are not advetat—~ ddscoveries are mades. existing libricants will *
ed. B T s I s e inve 44-noad..._The bast.fiechod.cf cxersoming I

= - - e . . . gtiffness in present day Tibpilcants is the™ " ~ T
o : fhe use of & light lubricent results in external application of heat. to Bolh- gasoline .

. -am ol -that i& too thin to do. the. b after and diesel engines. . ce - T
& the engine has warmed up. Construction equip= : B SonnoL e R b,
2 ment of a type 13ke the D=8 ‘tractory Téquires. - This practice; while it is the most gat- L
' = heavy ubricant to withstand the gremsndous . isfactory one at the ‘present time is not the [

work toad, - " Fipnal answer. It introduces many problefs o
- o - - - . and has many disadvantages- Yo dovbt engires : ,
Vnhen lubricants are diluted the diluent, of the future will have goms means of iFiternal - o
theoretically, should burn off when the engine - heating incorporated in the design &f the oil .
réaches nommal operating temperatures: Actuals  and bBattery systems. ~ o s .
1y, this does nob always happén, with the re- But ‘the problem doesn't end with engine R
suit thut” the-duenty—{gen: gasolinay - lubricants.. _Frozen gead Iubricants make 1% L
. remains in the oil and impairs its viseositys fmpossible to shift “gears. = Wheh USing GO~
Another disadyantage of a dilubion is that!': © @b ~589F on. Task Porce -Trigid-it was necessary __ N
is not effective at extrémely 1low bemperaturess 1O leave vehicles'in the gear thab would be :
For example, engine oil OE-10 has & pour point  used next if they wers to gtand for any length ;
‘of <10°F., vhile OE=30 bas a pour point of Q°F. ~ of timg. Tt often was impossible to shift from .
bub even With D diiuticon both o f-thage—--neutral writilk the trensmissic had beén neated. ;
. oils solidify at H600F. Steering also became very "Ficult at =L0CF S
i R 3 and impossible at =6Q°F 1 gote vehiicles, e
.. Mhile didution is not vecomiended; “occa= . . . e, g s e L
aion .ge when Dilution in this case is permisssble.
\ Th that ovent, for tam As ek as 25% ©0 50% diesél oil has beer used

. and =60°F SAE 10 oil 4il

" with -some success as the diluent.
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Fig, 23, = interiged,

Jeep.

P

nght:mg plan‘ss pumps. ba‘htery'
chargers with gasoline uusx.umc and
dsed indoors=--SAE 30 or simdlar

selected base stocn:.

s'--—SAE 20 or sim=-

= g -\Ax‘l.a. S
(1S ).

S D A -3

B e
873 iy = 5

Tractor transmlss:.ons, fit:al
dmves r4iiers and chassis. fl]_'l.mgs
at. lc’m bamperatures-- SAR 90 tra,ns-
TaSsiOn-LubTICant, T T

Tractor and véhicle chassis
f:.ll:mgs a2t moderate temperatures~
.00 Afmy all pmpese ch.af's_Ls Iubig-
cant .

- # P R o

Fragtor rollex-‘s ‘At mbdzrate

i In scme :Lnstance it has Eeen- founa ex-:’ . te,_“mpe,raturese-.-‘Ca G, oW OQlATmy. : C S
: pedient to idle engines twenty ouz hours» a ’ ’ o :
< day 'or at leéast that porviom of me day when Cookants =n-Anl. anti-~Pieezo miXture contaihing ;
; they Wefe not performing a job: It is obvieus, GO% Prestone (Ethylene Glycol) and LOZ water I o
EAER. S however, that such a practice. will increasg should give protection dovn Lo =bLP°F. Pure R ’
s s fuel consumption..end shorten the Iiie of the . Water OF pure antitfresze ShUM I VEr hETEadTT - =
: enginos. - €d directly to thé vadiator. Only & thorough= ’
o 1y mixed sclution should be added. At extrems— :
P Lubrn.cation Gharts.-—During the 1940 'opera—- ly low temperatures fan belts .somet:.mes craen“ - ;
. ! . _ticns at Point Barrow in temperatures, ranging and fail. N - -
: firom +80°F. to. ~50°F,, equipment lubricated ' C v : - : =
1 in actordance. with the fellowing specificatioris Prene';tew.-—At the pre:’en\t t_uglg_,_ nhe cold_ T
4 gave the most satisiluciory sérvipgw—-— oo _ weatner ‘starting .of.all métorized equ:.pment s 0 -7 s
) : - - g . o7 « - accomplishéed by ‘preheatlng. There are three I
; " Weasels; small é..‘gines exposed'-" mair. types of prehezters. - : o
o . to Yow temperatures and used-inter- - The most satisfactory of these u.u:.ts is -~ S
. = J_*u:..’ctautlv-and Lrackor start:mg en= the Herman Nelson Heai'm* ﬂ*at generates 250,000 s [
’ é T &5 glnes———SA}:.’ 10 or sam_L].,_ Lected - ""‘""“"'ﬁlUipET«:‘ NOULr .- XUi-LD: & r:t:.x..L .vao;cu“m'l%—:\‘iu _IDUIETITTRTE -““’":
. ! baee stock.. S | Sigred to pfud'l“‘c ‘& "5tbeady -fiéw of hobt airs - - .
T4, consists of a vaporikzing typé gasoliné burn-
'l S 1Ga'so.L1ne~ enginegs. w:eth 'r‘opper~. -er,,‘a combustlon chamber. a pressure—typs prO-- Tl 5
g - — -~ lead bearing, exposed to. low ted~- . )
z peratur°s a.nd used. »regularly—-—SAE ) _and.a sy§tem of duct.»- The heatef was 'orlg- Vo
i inally designed for use in heating large -$paces . RS
v i ' - - - L3
. . .
i
" m_w R D
49'-‘ B f’"";ﬁf}' ’;Tz":%f“-bm' et 0 4 : : o
) 3 i‘f}i&ﬁéw: 2 sl 13 V,/i”v»;,’?g% ErE
! L ’ . Fig: "’L; == Athey wagon being :
i £ - . . towed .b_y" traétor . i )
P 98 ST A A N B e R o
) b - e - N . £
g . 2 ’ 2 . R ; - .
X ' S - LR ’ _l se2 oo Lol R S w2 °o, o
% tac - 5 : , . .
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Stacxed ’Go-devﬂ stads -

Y such Aas por‘bable Wangars and ga'"ages. However,

9 it is useéd by both Army and Navy ir heating

. vehicle engines and battery *cmpartments and

. pla“es One daifficulty with it is5 that its

gasoline. engine generally has to be preheated

at, temperatures below —10°F. If a source of

power is available, the Herman Nelson heateér.

can ‘be convert:ed to. an elec¢tric motor drive

which would eldiminate its owh ¢olkd weather

- - starting problems. Anyway, its.’ ‘ef ficiéncy s

greatly reduted at temperatures below =358,

Tt has.a_high Pate of fusl consumption; aver~

- aging about 4 gallons: of gascline per hour;.
but, afj p'résept- it is consideréd. indisperisable.
i weather, starting «of equipment.

'j'I‘he he’éb" app,":.'ieu vo- intake manifold; orank—:

-case, ‘61l pafh and carburetor. . -

Anothier typé o,f heater js ¥nowh as the’
. Stewart Watner Self-~Fuwered i fleatsr. ~ Tuls lln;l‘h"
& . ablie unib., ,we:unhmg' 20671 pounds, is designed
to- prodice.-a steady- 1Lé¥-of hot air through
a gystei. of collapsibie .ductss The heat outs
out. is l@O 000 BTU per hour with a gas consump~
_s:.on oi‘ l§ ga.llone per hour. Li:ke ther Herman

a4, temperatures 'below -3)07:'

~ - v

- ' A smalter type of preheatmg wnit is the
Stewart Warner Hand Crank Model T96~A Heater.

o

“Plumber: s-type Tirepobs and o*d..m r blow
torches have béen found acceptable for l:unlted
use. Howewer, due 1o the fire. Bazardx they
-are not reécommended. '

Ancther typo of porizble heater is the
supérfex Heater Model h60 which i3 a f'omponent
part of the Ariy's venicle winterization kit,
it 18 & “orceﬂ' draft heater and i

i5 used as a
stand-by heater to maintain starting “tetpsra—~
tufes in both gasoline, and dlesel ‘erdigines.
A-’f ~3GOF the un:Lt will sapply sui‘flt,:'.ent heat
tes.  Th

has a.Lso workea a‘c. -62"17‘ 3l

o

Gettlng the engine &t rted i's onlv *‘he

P R k=t
:nu -aucy-

=
fir

e ey

'

Parts Replacement Plan.—-'l'he effect of extreme- .
cold en equlp':snt and the transportatlon d:Lf-

er,onomy, p"eser'vat.con,, and car e.:.ul na.ndl:mg
of supplles and equipment. - | .

The, bypes of repair parks required fon
equlpmen‘b operating in polar regions dre in -
general the same ‘that would be needed in any'
Other pari vi the world; But the uur_mu.my .LE
greaters’

This amount wa.J_'L Nary w:x.th “the locatlon.
One civilian Gontractor in ths ‘ub"AI"‘th &5
__timated that the ny number of’ piezes of equiprent

N ‘&__mq.smsms.llwpqr_t_ahl UNAL weig‘g;__gg_ only five
- zid a hall gounds is capuble oOf ‘dglivering
.I;0,000 BTU at 120 RPM hrough a fl*enble metal
. hot_air duct. . is satisfactory for
- . heating smadl eng_nes such as the one on ine
ne.msa_n Ne 86n heater.

5 _4... T

. ""' is unsatlsfactory at ]
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should b 0% greater than that nee?:led for a

“simiiasr J()b in the states, implyifig that re-

pairs. to.the equ]pmenu Viere not, readhy or
quickly wade. Still andther allowe .

of his original 3.n’»estment 1n equlpment was.
for cspair pa.rt
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The Navy installation at Point Bafrow is
it e e -1 resupplled by water once a yesr because

26 = wam.gan on a rouch traid -

4

. Check the bYatbery w;.uh a hydromeis sr to:
snsupe that the battery is fully charged to &

-short period in the sumuer. Other parts of the
) Arétic are equally if net moré remoLe:. Tt i8
B : obvious, iherefore that advance “pranning on
the nupber of fepsir parts must be given prime

consideratign.
Another mportant reasoén why a shortage

- " cannot be tolerated is that the construction -
. .. < season ig.wc .short, ' Lack. of replacements may
causgée enouh delay t0 reguire carrymg a pro=-
ject over until next 8€ae0N."

Another step in assumg ah adeguate qup—

‘the-Aretic Ocean_is. Only Ireg Of et g e T

'**Wﬂ-d-‘-“b Jx OB cand ] 300, A batltery with a Fy—-'

“drometer re’au_mg of" only ¢.¢p5-w;1tl fréeze-and
burst. at 0°F.

and crank:mg motor e
ses that the commutator is clean, and that the:
brushes are making good ¢ontact. - Check a]l
wiring and connections. Be sure that -the vo
age regulator‘ is ihmct:.ea:ng correctly.( -

S

Checlc the gene: ra‘cor

' Remove and clean :t‘uel sedlment bowl.s. vl~.a.n
- sbrainers, and veplace. Yowl with new gisket,,
3f_ayailable. JTf the_ sediment ‘bowl is exces -

T Tply oL pan-.s RN FeTivesior 4,.;t’_._ia~rdmmfr ONas
of equipment. For exal e all tracters.- Td
possibles, . .should-bé of the same make to per=
mit J.rterchange of Apaftsr.

- - effort should'be made t’b’ preserve

i the exiy tmg reservoir of yepair parts. ALL

-2 personnel must, Be acouainted with the problems

pecul:\_ar 16 cold weather ‘opera»t:\_on and mAins

tenarice of ecuipmeit, FProper ;ndoctrmat:.on

—= ‘GOLD WEATHER STARTING DROCEDUKE}
FOR MOTG’"LLZED EQUZ!PMENI‘

e e e e a8 Vet bz . '

‘The. i‘ollowmg pror-edure promulgatea by
Task Force ”Fr:\.g:\_d, best sumarizes the lpors -
tant actions to 'be taken: It also provaueq_
- evidénce of the careful attention to detail
s whlch gold weather ope atlon.a oristantly res

ST ST quﬁ T‘e‘.rhd,:-s*f, r-sc—giuipnent onc ea:necl.‘__am

" PART IIT -

of officer and énlis‘oed ,NrsovmeW 48 mandat.ory,

sively dirty or. ‘contains aT grear; amcui TLUE
‘water, drain the fuel tank and biow out, the
fuel dnes. GAUTION DO, NOT blrm hlgh pre.;--

- gyre air d:hrough the ,flzel pumn. )

—~Phock;
néections; €
als.
t,ms:\_or- 1gn:Lti on Wi

crean and tlghten» all wumg coh-
éspecially battery and starter ter-
n<=ck for bo al:s and sherts in hich
rng. s 0 0~ T

V],ean str:.bui:Or thorougnl s and, clean,
op réplace breaker points Sx ghtly p:\_tted
points. will cause fa:luref
= “pergturess " = - e e o7

- (leawr O replace epark plugs.r Insure that

the. porcelain is free of dirt, b int, ohips or

eracks.. If continued starting Lrouble occurs;
decréase the .plug gap 0.,005" ((five thousandths
of an J.r‘ch) below thal normally used.

to shart abokow tem— -

s e

~ Prepgrat:\_ou.——Serva.ce tbe radiator with a oO%
‘solumon ‘of Préstone (Enhylene Glycol) Anbi=
- This shouil_d give protecd::. on down 1o
- Cneck with o nydrometer to ins px:Op—
er protection. Never add pure water Or pure
antifresze’ always . add’ thoroug"xLyfm:g_ced 60%

aoa a2
P T ~ _ _

P22 RS - - P

¢ :‘»e

A SRR e e i e e & . :
= . B TR RAY A1 LA e% R
: " - b ' "

R S

W e em e o s e

P SRR re s -

R S A AR ¢ Y Ly wi )
MRS R AR NY- N Y Sl e s T -
7 i 2 T T

i T e <A - e

Chedk t:un:mg carelu;ly, and

the automatic spark advance ané vacuﬁm advance: -

are :m go0g work.._ng order.

. Ins;:ecn z,-ranklng motor tnrow-out un’ %,
(Bendix Gear) k6 gee thah it is not coated
- 'Wlltl_b«_eﬂl&,_rfﬁ@e‘g
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> fuel out of the lines and the carburetor, and

';:; the sediment bowl should be cleaned:

Foo T .Check o0iT fréquenuly. Heavy choking and -
R priming and extremé cold weather operation
- cause a noticestle increase in enginé .oil con~

R sunption on most wvehic 1e-s._ Use only QE=10

- unless otherwisa directed. Do not dilute éu=
- gine oil ¢n vheeled vehicles unless the vew-"

w0 pera.oureﬁrs*nel?fw‘-gu-r. ’ 'f‘_‘_-"“““ e

o

Sty

Prellm:m*;y_ .msgectton -»—Chack oil, fuel; anti-

© freége, and tires. Perform nonnal ‘pre=stath
.‘_I:.z._«;_.n_‘./-_e__.-n-—x-,«wPeME.mZZ.uAﬂG&WAﬂutV_AZ‘thcW—ar-___~ - 3 nehbftione s

o = =iz peh

E Be " bob-sléd. - A S iy o S

¢ ' o AAr cleaners should be empty, or ¢ontain Clean dmft snow and: frost away from spark
only a sllght amount of o0dil at tempﬂratures Pplugs, ignition w:Lm.ng and d::.strlbutor cover.,
Snow -and frést are inaulators, bub-us the ens
rg:me Warms ups qhey melt and becomé watar, ‘one
OE-].O engme 011. s R - the best. conductors.
' Da:.'Lv Semce.——SerVJ.ce the f’ue: tank u.d.lly-
Do not &liow the wehicle t¢ stand over nlght
- with a partly £illed tarik a.s moi&tute condensa=
SR P tion on the-insidé of the taiik will dntroduce -~ -

. : water inic.ilic fuel,— .Cléan. awny all snow and

B - . -ice before opéniyig the filler tap. -Check to

" - sed that. the dispensing hose and nozzle are
- — . ¢lean ‘and 1x'ee of snows; 1c.e‘. wr water. - =

) -Add one—half p:.nt :of grade three dcud.\.m ed
T aleohol (POTSON) o each tatk of fuel, or one-
half -pint per 20 gallo'ns of fueli. If the we-
o “hicle is 6 be left standing, mmedlately aftsr
- ' servicing, the alcohol~ jfoutd De-added bu-liie
) ' vehicle tank before the' gas is pow.ed into the
o vehicte. ‘This will insure ml.&ing with the
A fuel. DO NOT. ATD: alcohol io fuel in drums o

e cansg, as it wall dissolve ice and y mier an the
T TT T T donbainerTand” cem”it" into~the gas tanks™ The —~ "~~~ i
. N Pirst time alcohol is added, the engine should . - . F1g~ 29 -= Snow. can fou} up o
& - " Be Tun lcng enough to clean a.Ll oG- .,reated - =+ - motors - - L
ST o . e g Lo Remove the d:.strlbutor cover ranu -8eg -t}
T o o Lo e “the bPedksr point arm ks free “gn-its pivot-
e T i s ishafi. (\Necessary in extreme cold 4only,)~.

closes fully.

<. @
e I the vehicle has been stunding 21, ‘hours’
B or longer; operate the fuel pump hand levér to
B e insire that the carburétor f£lcat bowl s full
‘ FYO ) of fuei. (Notz: Not all vehiclés have hand
- lever fuel pumps.) ) S
 * . _ . L .

N 5 . )
= 2 5 ‘Turh the éngine owver ai least ten &
ERRER - with the hand crank. This is jmporbant} 2

“a ; starbing motor mll tigthave enough power to

Lo st e = breal 'r.he__g,u.&j,;_hn at_Jow W _tewper a’uure and
v ! the battery will be run dowh very quickly, =
S le.;s the‘ -0id f:.lm :1° broken by hand crenking.
fe= Stam'irxg the: mgi-m =<Pull the ithoke control

2
<
‘

all the way ‘out (adaLsn latér as the engine

. Moke -surs that "the ca?‘bur’efot‘ ‘chéke: walve -
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de&l
“hand-
p031t

he dlsenwgaaed posﬁ,lon

engine

xthmn+

DEM).

Fige=30. Hermen Nel
all ‘the way several times. -
throttle one inch. Turn ighition
jon.” Depreas ¢lutch pedal," and-

switch.

*sna

wait one minute for & arter.

to 600l off. -

When én glne starts 9

~A_~$h6

! S0 Pre-heater
Pull out

to oW

Hofd dn «Qimtor afea covéred goverited accord:mgly
untilk englne s‘c.ax'b

4 Rel ease when
] . . .Started should . not De*
. operated more that l‘< ‘seconds at- oné tame.
engine ‘does not start, release
switéh and ;

tha starter

mefor

addust the choke and

tle-to give-a fast ildle speed. {about. 800

it do not race. engine..

foot

is runnifig, an
um,ll the. eng:.ne is

Do not. putip the

throutle gontinuously after the englne

and refrain from

rapid auce.l_erauon :
cnmv\1n+n1y wamad u'o.

Superfex Batter 3

ginning to turn the engine over, continue Y
prime ‘the engine steadily while eranking w:'L‘X‘Jl

the startér, and use the pump sparingly; 1
heéded, after thes éngiré starts.

number of strokes

The actual
needad will vary with the
conditions, and can be . determz_ned only by ex~
perlence. Excess:.ve uge of the primer will
causé flood:mg, and' is to be avoided. - Use the
choke 2§ neededy i -adds: 146 _the_ prifer.
nnmn.

The radiator cover is .prov:Lded to ‘pmwct
engine heat during perlods of operax,lon.
‘cover may be operam,u ; e €
the top or the bottom of thé rad:.;tor, Cov 1'—“
ing the lower- patt, of the radiator maverially
agsists in Peducing - the ninbel of {rozen gas
- lines. particular attention ghould be paid to
the gemperatire gauge, and ‘the -amoutt. of ra-=
AIE-
the engine is running colds close up +the cover'
3£ running hot, open the cover.

The:

30 GO

B

_and Water Heater Unit.
s "am ANDY. mrmnlt “intehded to: Keep the ang,me
“waiir and -always peady during peri
activity. The heater . most ugéful ;
temperature: is pelow ~L0°F. Tnis unit, opera

on the: pnnclple of the thermo=syphons, RV
hot water Tisess cold water descends. - The
‘heater - consists of a gaso.L:u‘e puming fire pot
with_suitable control elemenis, & hot water
¢oild, and an exhaust gtack. The hot water coil
is. connec‘oed to the radiatory engine block,
bat\:ery heater pad, and- the: cab- heater.. This
hot water coil is the lowest point in the. sys=
gem, 89 thab water ‘heated in . the .coil tends to

the €

s S - e A o
TRRMEPI N, Diryers

The

:mstrument De‘nel)
-yehicle.
manifiodd to

into

“gub siowly o |
o fwpce the fuel inte vhe manifcld.

the pump one of tw*’ull gtrokes before be—-'»

Sure iis ‘indic

tbe oil pressure 38 up,

T

Stop the englne unmedlately if

a.nci notlfy the ‘maintenances

ronning " sio O'tles»
ire tra.nsmlsmom

'vhen em;ine is.
l‘ut'ch 10 warm up.

ruments' t.o see that.
8 CHArging,-

~Check englne and mst
erator
+ englne 1s warmmcr up

out.

k: LWulnemzatlo

ated. on the gauge. in oné mins

4

no

.

«

N

engage

over:‘

gystef-is.

n Kits.

: sto po L.is capable

TLSE- seTthrough \a.other. amitg. The cold wa‘ter

e

is uhCl" dlsplaced and descends into the Uil
‘ thus continuing the: ¢yclo. ‘The
it >tav'ted‘ mmed.Latel afted the engine
rqg madntaining € g:.ne heat

at stand by tempe*f'atu.czsw" o e wrd
ofy a cold engine, six to eight hours of opera~
‘reguired to brirg, the 1ensz:|_ne up: to .

tlon al
sta.nd by 1;emperarturesu .

Operat n of Sta.nd Bv Hea’ser ~To l:'.ghu the
ate] extend ‘the “Flue sback-by. opending. the
nood—ce‘.m ' e “the fTuer and turn Lo r:.gbt
I o 1‘or‘1e - -An: POs Then open fued” valve &b~
d C of the hester:

gover. and Hang -

T

B ho \r_e. ,’wr;e,ﬁ asb
‘W’_\.‘bh gasolme , removes Yie }h

with mabchy and .

w5 {Hound Black Knob

the cylinders.

#he ‘handles

and push A

1ccated on
i to assist in choking the
;‘pump Sprays gasolme into ‘.ahe
agsist in gentlng Vaponlzed
To operate the PP,

Lue;

‘sha. I
“Cperate

pudl
1

“TETATH For g Shnm_nﬁle_mw;l the heater is

éstos” WRCE IS s - T

»:Lem.ferd TEEC & o

R

Remove- llghter,\ close eyt
nole onJv. and. put 26 the: hghter Léave
urner ¢aps \open. When upit Is equlpped
with. grectrie dgn: follow 1”15“’;1‘\10“’;1@1’!3 E
on the mstrument

wick.
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fhe serew for adjusting the flame prejeets

~_just, below the small tube. when the cover caps _ _bottom of the heabér
are ¢pen. : E A7 ;

gives the highest flame end ghoulid be ised only
for axtreme cold (below zerd). Turning the
scraw vipviard reduces thé fire. If the heater

siokes, turn the scréw upward until the. aoVing
Tnd screv adjusted Lo position near the.
indicator nos 2 gives noymal operatiom.

“The lOWé‘éﬁIﬁg K_JEL':J-I'L TLTOneSCTCW ar
Tower.
flue stack
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SO =) the taxes youlve ~-3d for defense are produm:ng ’
" o d.mlft.tedly itvs a tr:l.ck dew.ce 5 but with results. Bub the fact remains -~ thanks: to
*'; your help it will works ALl yeu've got. to do . our ceuntry's ethics == that Hadesia has won
L is to. forget that yeu aré comfortable and safe. the first round by almost a lmockou“ . :
;-_ S i B You‘ve gO't'J to Jlnagme.,.,.,.. . YOU.'Ve ha.d Gnly tlme for a i‘ew- q}]lck andr .
) N T - moist. favewells with your friends, and the in— :
:,’m = ) CHAPTER I /ev1table question will be asked: "Whede do. . :
S i e B I -n-sae._._._.‘._,__l___v_ou figure youwtre going to be sent'?" You donbt © T -
- = ‘That the telephone has ju ask rung. That ¥riow. youdself; but ycm.'v«= got a’ huncn IE-might. - -
| . o Fou'lve pi‘cked up the préceiver to ‘hear the: ex= . be to build a hase in the far norbl —-— 'bha_.x;'s
% cited volee of your vife telling you. to get:te . the direction. from wlu.ch all the firewicoks are
K . & radio.as fast as ‘you eer  -The Countryts.  eoming., S¢ yeu mentjon this Dosslbii-l" ¥ "“d J—y—
g TR CgeadBF o v o P e TR ', ‘1,_" e S
t - ~ - — - - - = - ' ) : - : T
5 = N Lo sl S . I T R .
a ‘ ~ R , . . o
H e ST TR N T e e R G e, B . Ssmahesl o WIS G - o it ;
1. a3 - L SR s e g
'-L;.Lu‘ L-:ﬁ TS A o ——t 5. ) :.\- - “. o ) e ;f" i T st e e - ) H
oL DT I I L2 S T : D e SN 1 B e BT =
gt L PR S .- = - o3
2 - RS S U e Per——r e g
},'“ . -=T - ""“‘-'z:v-,;«:-'f_ LT T AT P TIELSR Y e e e b e el | S Y e n e bl o »-_If:n}ln [ - g ‘;m.-u .‘—x.»-‘--iwmdw' S
TR awiwn - o R R R ot 1 e it . S e e




your wife jJnmed_Lately demands to know if your Why «Jidn*t 3t come from BuPers in Washingten? E
insurance is all pa:Ld up. -Gf cowrse, it won't \Qu,e:‘:’blm’l o, 5)

21 . - be; so you'll have o $it dovm and explain : : X x
"Lhot_the Aretic dsn't the dectth trap she thinks Sa‘rn sfled as tn the auhheqtin.lty of your o
. Loe L b ise oo U . . _,orders; you nevertheless are puzzled that the. -~ -
e e S : TS T T Ry a,pparently 35 1gnoring thé fact that you — ~ T 7
B - "Men nave been go ing 1nto sthe Archic for haveée gained a special knowledge of glectroni es. '

e e

e TIEERTE . yeansellyon suys-pal. iimg her.on_the. shouider.. . inzthe.past. i‘crux;vga.r&.w,wu slirtg, your, shepd-:

ommm e s dies, Rt

. dérs and express a dim view of the Navy!s of~

. "What on-earth for?' she w. 1l ask. ficer—procurement system. Possibly the Navyts

I mistake is Peally your own. How could this

What would your answer be? There ax¢ at  -be? Specifically, how should you, as a civil-

N - eaTy S5Cven—redSons wuy-VnLie m\}x-.,.d.'v c..",:....,-.'.’—-— TG Ay uc-vc»v«uycn aveu vv-x.‘ou-‘ wth -mav.y - v_-l-_-_t.-_t,-w;-:;xs.

ed the Arctic and Antarctic. What are they? procedures" K ’
“CQue‘s’o:Lon Tow 2) ,'..T—"“" T ) - o B

R G R il '*"‘Ivié’éﬁﬁﬁil‘é’-‘,‘ WAFTIeWs- ¢ Ghib inties-To B Bt = T

This hlstorical review won't, of course, Hadesian planes have: dropped fire bombs on a i
. impress your wifé worth a damm., Chances are dozen small towns iv the midwest as a =eans == —" o
T "~ - -shetll point out that most explorers mever of addihg to hational confusion === The 1dea -
R - mede a nickel out of their explerations and  being to frighten citigens intc demanding a
- - that most of them either froze or starved té¢  large sha¥e of armament production for local
death, or both, defensé; This the country can't afford if we B

ade 1o wage a successful offensive against the
. "But their expenences have taught us.a  enemy.. At the same time, you know that local
(o - Lot yuuu* say. N o -conmunltles fieed protection. What do you think ’
I . of the idea of CEC Reserve off,.cers S pEHdJ.ng "

' ‘Gan yow bank up bh:Ls statement with il~  their call to actlve duty, assisling in the — SR

1§trations? Can vou mention speeific con~ - .engineering a.Speots of civilian defense? Is

- . : u;_gb.:tlsns to Arvctis-knowledpge.made by.Adwical _there aiy ovganiszabion sst wp for bhis purpose? .
_ Peary? William BarentSz John DBavis? FrJ_dt,]oi‘ If so, what steps should ai officer take to ;
~ Faasen? (Question No. 3) . volunteer for '115.‘ster-ccntrol wor}c (Ques— )
. R ‘ . o enNo. N e o
e ' Tais will be about ail the timé you ‘can T sm s dEmee e et a om e .
~ ‘ -© . spare to gl\]e your wife a history lesson. Ietg - Your orders call ‘for you to report to -
e be’ simpler to pay up your msurqnce. ) 77 Daviswillé, . T, and you Femeaber- Uhat it e
s = 2 = * was quite a nlace in Wor"d War I, At ther— -7 . .
S Your orders havem't arrlved, but you sus- - Saus vime, you. are aware ihat the Hadesian aiy i
——— :A-vm_:.l‘&_------w v b by et b e —me Yoned-ds - _ attaale have ncho'sen_b:l,z;l.nsta]ldtionsbaSJheih__a; P

pe———— PV v i v g Rt -1

Seabees - posslbly with the Reserve Gompa.ny “ prime t‘u‘gets. You beg;.n to wonder if a 55,000 ) .
in your own clty.' TYou know that the plan is man caup wouldn*t bé something of a jack=pct s
for this company to be expanded into a full for the enemy, 8o, you start wondering if )
-. Ytattalion. This brings up several tough ques— Seabees might hot be trained adéquately in :
tions: (1) In view of the fact that speed is sualler groups., There aie both advantages and ’ ;
. paramount, do you ihink it would be better to disadvantages, What Is your own opinicn? And .- 7 S
pool, aili tne Reservn ccxnpanies and form sévéral while you're thinking about it, what rFecommen< Co
" pattalions from them? Or do you think each _ dations would you make for the seledtion 6f
campany should serve as.the hucleus of a new  new. t,ra,lnlng-camp sites, keeping in mlnd, of”
battalien? What about the danger o "l,_ll.ng counse , that your outfit will sepve in the
the battalionts ¢camplement with wen drawh from Arctic. What would an Jdea.l site requ:J.re? -
" the same locale? VWhab wou'ld _happen to the (Quest.Lor\ No. 8) - e

. civilian morale i that vicinity if thé battal- - - = P

1 S
- ,{:\'_,_ . v+ o .lon.should be wiped out.iy snemy actlon« W You've arrived at _your training camp now, N
- e brief, vhat would you recommend” And why" and you find cut that youlre no Lonser a Boys. B=t i
B L R (Quostlon Ne.- 4) e e s - e o . Your p?acetlme fat, comes -off. the hard way, In . ,
e : : . ., . ' fact, if the Hadesians weren't.still bombing . ~ -
LT . Your personal- wffalrsu are-in order, and  hell out of the eountry,’ yvoula be inclined bo. - :
! Cwm &ll you neea nowW are your orders frem the Bu- forg:wa and forget and go tack home: At this -
§ 5 . reau ¢f -Naval Personnel in Wa*h:.ng‘uon. A let=  point you happen to overhear an argument Ye= .

e, - ter arrives in the next moming’s mail =~ it1s  tween two of veur fellew officers abcut wetner

: © Tirom ,yuu..\. - district -dommundant— Ak ~least; wou .. Baifbanks;. ﬂ.la.sxa., ig in the Arciic.or the _._ _
think it is 3 although youlve read that ehemy.  Sub- sfrctic. Cnc 2 them. poiuts out that ittg
~Fifth ecimmmists have been -»nd,.ng,out .purious: ~ belew the Arctic Sircic:  The other says the” -~ —
order., to create confusion. So you begin ta warmest month averages 90 deg;rees. Howr would f

s uspect that ma.yue the lebber is' a phoney. .. Jou set,tlﬂ ’ne ar«rux_n.v_n_’g" (Cfuestlon No. 9)
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i.—%\i The n*“‘lee” vha tost the argument quick=

7 1y oha.nges»the subject. He leans-back in his

2 chair and says, "What the hell difference does

e . - it make,-it!s all.cold === Arghi¢ of AAtarctic.
TE Y — T 3ix of-one ‘and half e do‘.ens-t‘ ths other.’

g - Of éourse, the other guy chaltenges him,

“and starts to-peint out the differences be+.
tween i:he two ~-= orly cantt qulte remember
npeeifically what they are. ~ Can yow-help him
2ut on the fOllOWlT‘C‘ points of differences

- {1) fumen habltatlon, (2) political ownership,
ineluding- c*a:uns, (3) plent.érd animal life,

Lhle=cildmate., .. (3)-1and .and oee.Maracbw:.s—

Could you 1ist half a dozen good reasons
why Tife and travel in the Arctic is compar—
atively safe today? What fundamentsl rule
would you advise your men to follow? (Quéstion
No. 12) - -
. CHAPTEP i1

You ahd your‘ battallon are ke"ef‘ *‘nT' ac~
ticir and are waiting to ship out'on the hexb
move to the Nérth., Youlve been able to allow
the men brief embarkation leave, ‘but due to
a million and one J_ast-::'.lnute detailksy the

fﬁuac+1nn | YT Ty

2 han -
tisa? QUeSTACH U vy

o aa

. E"eritually, -your own recohdibioning has
beeén completed; ahd you neceive your assign=
-ment ag uificer-ih~Chargs of a Seahee battal-
lonis  You .geb vour first Jook at thé exoer:Lence
recerds of the enlkisted men. and vhal you see
doesnit makeé, you any happier. You find that
too few are Seabee veterans, that maybe 20 pe?d
cont served with Lhe Army in World War II and
that the rest are kids who have Just learned

- which™ end of ‘o Fazur.t6 use. <o

e

CaoEm ° . -

N e

A
'

e

outflt into shape, butl the si tuation has be
igome So desparate there's no time for really
adequate training, The Hadesians are poised
for a full-scale attack on the Aleutians, and
their planes are staging raids over the polar
__ reghons from Fianz Josef Land and Spitsbergen.
(va:x.ous<V they wont bases ih morthern Green~
land, Ellesmere Tgland, and Vi ctoria TIsland.
" And that would be only the first step —— = baseés
farther to the south in Camada would permit.
e TNENE .f:.emtack "‘"lth hes:ner b‘m.‘ loads.

Thus, with time at a premiuu, you would

¥y to devélop an in-trdiming program -for.

T QWD outfit. . Your vetehans and your more- ski :
“ed workmert would: hawe to" Pass on thedr informa-
tion to the younger end nore inexperiénced
mens - How would you' set up such a progrem”
How would jou couater the morale problem >f
hanng 1ower-rated men with previous Seabee

_ -éXpériemce give instructlon to higher=rated .
B _ men vn.wouﬁ that °xper1ence" (Q\.estlon No. L) |

-

It is now Oetober 3 and you and your out—
. Fit/ arr:ve ab & cwip in ‘the -state of Washingtoen -
T prcpard. Sry 0 Héing shipped to-Ic b"“"
_The*meri have not been told their ultimate des
tlnatlon, but itis commen knowledge that it
will:-be -in-the pelar region. “What worries
you Is that sonie V:Lclous scut tleburt has been

¢ man out of”

twenty 'ras a -c;h_ance of comlng Qut of tné Arctic
“alivel
what happened to inexperienced prospeciors
during the-famous ‘Golid Rusn, So jou "ec1de
it would B 2 good. idea tu give ¥he men & 5 short
talk to. sp::.ke the mmors.

S
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Yoa-vush yo‘xl"'ha.u—xu\ri'e tJ_me to. W‘ru.m the . . to.give_your men a cours€ of backgromzd

The seubtlebits goes on to describe’

LeST yOU- Can-do mo 8 Lorhour JenebosPeptland. .

to ifispeet that cityts .alechoelic beverags dig=
tributi jon system. You.aré happy to discover
that, -enemy uomblng has not rendered 11-, inoper=
atwe,

5 P t o pmes, Av s a

Thern, when you get bac‘k to -camp; you Funm .
lI‘tO an age: Brey e !\Tnxnr tradi +'§on =—= Lhat of
Waltlng and waiting and walting. _You can't

understand whyinell your orders haven't- oome
unI oughs- Bub joulve been in the Navy before,
so you shrug your shoulders and search for a
_way . te ‘spend the | r,nme to advanbage. - Yeu decn.cie Bl

= X
G L

e w

stiudtion on the Aretics . -
Tou call in a couple of pretty resourceful
young officers and disecuss how the course could
best be piresented. One of them recommends that
any such training is a waste of time --= that
. .enkisted men don't need to ¥now anything about
the Arctic excépb how to live and work there.
The othér counters this argument by saying that
the.more understanding a man has of the region
into which.hé’s senbt, lhe more mlllngly will

ﬂc*d,bbbpu its u.l.cvum.fu\. $e ”R“"d’n“‘”“q “Jh" “h '_
frct;r woul 4. you support- and why. (Ques‘clmﬂ

No. 1), T

;, — _Le:bis suppose youf'*ve decidéd co-give the
men 2 brief .background course of instructioen.
You deeide the only way they can” get & elear

Qoncept:.on of_the topography of -the. northland__, R

s to make & roygh—scale- medel, showing mtun=~
taifisg; river vaileys, and coastal contours.
_ You also weuld want to show alternate routés
-to. Alaska and northern Ganeda in cgse, the Hai-
desians. are sble te-block us at Bering Strall.

What are these roites and during which months
ean +hev oe traveled . oest'? (Qu.estlon

€

In cor:iuctlnb the’ course 3 you are Dart:x_c—-
ularly irritated by Ensign Hoopeﬂmf‘sr who
can't et any Statement go-cy without adding
his two-bits werth. Hsually, “he asks ques=
ticns, and whilé you suspect hets doing it Just
to demonstra..e how :Lnterested in the. subJect
he is, uls questionsg- never‘che less put you on
the spot. For examp_l.e, he asks you whethei
itls better to try to land supplied on the

_ open_coast of northern Alaska or to take ad-"

3.

o am
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vantage of the sheiter of fiords there. What Because youlve got a mmch your battalion i
- would your answer be? (Question No. 3) might be order#d to the nort hernmost islinds
; - ‘ ‘ A of the Novth Anerican comtinent to ouild gaided
o ‘ Your reply ought to squelcn pim Ju e s Tmizsile aownehihg facilities, you apre. erxious
w7 widle, but it doesalt, A few mimmtes later  to correct the general impression 1bat the
T ne interrupts your discussion of the route %o farther north ou go the solder it gsvs. - Gould
‘ the fiorth 5 Denss Strait to ask why it wouild- - you explain to the men the reason minimum Jem—
3 n't be éasier to go up the West Coast oi® Greer~ ‘peratures are nigher aleag the coadt bham in - ® :
. . land. How woul:d you reply to this cne? ~ (Ques-  the interior? Coula you support this state~ . A
tdon-Moe. k) -~ L - T - © went with examples? (Question Nc. my o
- : 2, "you stan & G S EEE ‘,‘Abomibhfl:ﬁzi;iﬁ@:;@Sign‘ ‘ .
S Hoopénloofer is raising his hend again., .Bew : er-bwo=bits wobT 3 SR
T fore he can ask his question you get emert an ‘rfcimiation that durdneg-the month of July in
: shoot. one .at him first, "If it were possible,t  Alaska the climate 1is almust identical with - .
| You say, o pubt you and your questions on an that of Missouri or ITllineis = you ha & o~ - - :
’ : ice cake north of Bering Strait, where do you  stop and -Gorrect him. Ta wiat respact 18 he s . :
o think you would eventually wast ashovre? Wiers * -correct -and in what, 1ncoirect? {Question New ~° .
i - would he? (Question Now 5) . 1) . ' . T %"
(R ‘ 'wm.';her he's ponderang, you could he dis= = - Your meniion of the difference in rainfail ¥
- '-sussing what the political sivustion in the . fails t6 impress the Ensign. He immeliately ~ ~ -k
oo Y- hArctic was before Hadesia launched ite atloek. . . repilés that in the Aleutians, there is. eyen
— - - Your men know orily that we béught Alaska from more 2ain then in the middle west. So you ro-
3 ~ the Russuans and that the islands te the east mind bim that the Aleutiamns are.if Sub~fyvebic . .
: belong to Canada: ~Most deileve that Greenland and that ii the tiue Arctic theve are twe good - :
- belongs to Deanrk, Tut. they're not sure wheth-  xsasons Wy despite the great areas of ccesn, SR
- op Tcelsnd is independent. They can only guess.  rain and’ snowfall are so light. What are the T
- as to the ownershin of Spitisoergen, Hersld, T two measons? (Quection Nos 12) -Are there any -
— . Wrangei- and thé New Siberzan ‘islands, Novaya .exceptions to this rule in the North American
- - Zemiya, ai Franz . Josef Land. Can you pubt Arctic? (Question No. 13) - .
» them straight? (uestion Now 6). ’ ‘ T SN . . e
- 1 T ST . L “Tn order to prevent fMirther interrupbions B -
A T Following this discussion, you get on the from HoopeiiLoofer, you saout another question .. .
’ —subject of tides. You realize that therets’ - ot him that will worry him for & while. So :
e Lt _ no 'sense in trying to get your men tor rememy’ > you ask: MWIf you were ereching a b on the - T
: Yoo ARy dstailsTso you iy +o get-acposs. a. _.North coast of Ataska fcr the inter season .
. = few general principiles about tides which will and you wanted to protect L.ae-entrance Prom - - . :
‘ - § 7 stick idth them.w What could you say relative  prevailing wings, which ey wowkd vou Lice THN R
e wmep e am b0, the verdation of tide renge in the Arctic ) . UL T
s generally and the types-of coast where minimm " . Resuming your lecture, yui. discuss fogs,
S and masdimym ranges could be expecheal (Ques~- pointimg out that they -ape nob, confined to
Te T e tiron Now s L o e . the Aleutiaitis and that they are spéountered -
7 L . While youlre explaining ,~Ensignh Hoopen: o1t “4he nérthern coast- of’ Alaska particularly
g 'glzq‘qﬁer»‘»fjixa]_ily figures out where the polal . durdng - springs Met’eo;tol;og{i‘ca.fﬂ;,r 'spe@king‘é. N
! currents would carfy him on his ice blocky - whab 18 the causce of this? (Questior flce ) :
- i and hets ready tor ahother qugas'tiéf}. - He wants Tneidentally, what s Mspicule fog?h Kboub o
T to know how the tides avould.be. affected by thie time, your discussicn gebs cub of nand;,
LT winds -along, the northern coast of Alaske, Vhat -~ gyaprypody sLarue lescriliing She-worst fogs
. R would your answer pe? (Cuestion Noe &) . they ever encountered, | .-
£ e T I e T s T - R : D
i + Then, when youtve pokaed oub. that on the .. "So"you change.the subject to icebengs.
4 oper beaches of no.tlicrn Alaska, care .mst Be - And you ask if it!s true that you ¢an tell .
B H . exercized in u.ils ing supplies to- aulow for the underwater . depth of @ berg by the heighth -

- * . poth tide and win

; one of the men volinteers < of the berg abave waber. Hoopenloofer, still

i the suggestion uloading must be & pretty rough - qulck with the angwers, repiies the ratio is
' job;wben»,i»t';s piteh black night during-the six sbout ene-to-seven below water. Do you Tet )
T winter morths,. You agk, "Way mortths of  him'get by yitth i67? (Question No. J15) :
s =D night?? e roplies that the coas ijes mowth - - ¢ » ST ‘ X
c of the Arciic circle, Can gou gtraighten him e defends his ignorvance by asking another ‘
- : -oub on.t 1s there any Jl-hour period duf—  question: Mifhat, #i¥, is the difference be—:
i

ing the wintér at Point Barrow vwhen there “i;s tween Icebergs in-tho Arcvice and in the Antarc—
no iight on vhe hordzon? Why? - Remember, it's  tic?" Tou have to qualify his guestdion, bub
novth of the Afttic circles _(Question No. 9). there is a dirferdice - generally spesking. What
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is itg (Questio:: Ne 16) And mc*den a1y,
why $5 %o & good idea not bo bring & chip oo
close Lo a berg, ba.rr:LnL the obvious reaswis?
B far, yo“u’ive “merdped O ausvwer the quss=
tions throvin at ,,w.vw.‘.tf_ some degree of suc-
cess. In fact, youlre jJust about ©d erngrat=

AGULs

wlate yourself that voutwe s¢meeked through,
_whea tre llentenant wro Zob 1Tds dsgree-Sron
- N:I..T,, asks you thise quest:mn. : o

)

- Shorbly' ai‘ter the accelera‘red 3 ndc ct":ma— B

Lion courss is completed arpd youw (mén are;
- you hope, thorougnly familiac with he topog—-
ravhicaJ ane ¢limatic mysterzes of, £he, pola

g ’glG;’lS Lh orders arrive; S de

: They seen almost an anticlimax after the
merths of anxlely. Your fingers are croased
that this jshrt just another dry run., The
_vhole banta‘:.o*r 4s on edge. adber” tho intermein~
. abie waiting, Trat dally close orde? drill
ou. the black +om hasait sweetsned their dis-

poq:u:,:l.ons.

W:Lth the hope that 4he orders will not
- oe chaqc,ed, you read them Lo your offlcers.
The newse ls regeived wiith mixed emct_\ons of
rel of-and d@ub S .

I e
"ALUSLT t_;v-r

‘ a_.naa.vzra the orders. They ddrect that the bat=
valion rer -;*b, combat. loaded, to Bremerton ofl .
“gr before 10 July for snip t‘r'arsp'*r*aztlon to
P grrt Bat'row, Alaska. i ) e

' —Tne nexL few days are nestic. nings

eq\u.pment s 10 BUPPILLETSIeTe
thecked..”

"{eplacements for
bay aad the “hospital are obtained.
count.e, health reconds,

cure.x.y uxa.weu.#f—v— PEESa 8T

tnese men in sick
Pay ac-

dn- 10 July the um.t boards an APA whlch
s under way the sane 4ay.

The Lrip- e Po:t_nt Barrow is made without
“incident evcent,i‘nr -some, rough
Alaska Pezunbvjla. o ) - -l

». arriving at Point Barrow arowd the
l‘ugasu, you are directed to ramain
Your undt is schedled to take -
rart in an operation headed for &n undissclosed
location :Ln the Cahadian Amchipelage. = Tour
_anite specific assi giment will be to construct
_an alrsbrip and a weather stetlon.

ES
middle ol
on the 8..1.""

4
1y
i

B
5
I

oy L s mlh
b

cx..-,+man+ SiRary dom‘f YO“W-.; S

chanked -and doublke -

“and jaekets ayre 88~

weather off the -

for the m,a.._u operatlon,

. TWnlls standing by
gt to furnicsh a

Fyou are requested on 25 Aug

~detachmert to erect a 200-man caimp ot Beuchey

POJ&. on. the . Beaufort, Sea anpronmauely 250 -
! (o] 6h$ el'LSt) .

that the *terram oetwean the
two points is gomerelly il at and develd: of ail
shrubbery exugpt Tummocky tundra. During the
préceding twe manths %o snow has fallen and the
mean temperat'me 4in thé ares wab 300F. You
5 1e to learn tha’s the avérage thaw

i ‘nes md that Lhe

Th is l’cxioiu‘

You are advlsrad tna:n ‘there is mu watbel
+ransportat10n aved 1able and theréfore he
men equiphent, and supplies st beé ranspoit-
ed by dand at the garliest practlcable date.
" What climatic factors- will debenadis The dokz
on which the movement &6 Beethey Polmt can be
started” ) (‘Quest‘:‘uon Now. l)‘

-2

e

After ga’thermg all the :Lnformatlon pésx
sible you start to evaluale it. From what you
‘know now about the area, what is your estinate
_of the velative pcs:Lt:Lon of thf pe;mafrost
tanle" {Question Noa

Hav:.ng dec:Lded appro*':mauely wher° the‘
perinafrost table-will be
ureaple assgistance from Ensign Hooraenloofer >
- you have to decide whethel you sheukd €npaoy -
- the passive or agtive methed cr;'onstnlctl..ur
Fxp]am your declslonx (Questlo‘“ No, - 3)

-advised tnat there is

3 periner -Beechey I

indicating that there is a gource of water.

Whau i3 the first. step yo-l v'ould’ take
your own ‘pupply? Wner
(@uest.ion Noc )

suppl
- J.n eg babilshing.
mosr, ]‘_ukely to- be foxmd"

found, with no meas—

e ls it

Nw' y**u. start worrying about the shelters

ybu will have to eréct.
" pack to this permafrost joke

nght awey youw get,
How is it going

to rea.ct when Jou cllsmn'b *lt in pre paring the-

lL the

Sl
v
I
¥
¢
I

»ugﬂ"\'l an ]\TQ_

A

houon your dstachment
fOI‘ ‘bhe 'b‘I'lp bu Dccu.xc‘y"

u:ildlngs aff ect

of ohe'l.t.e*'s rem:mde yo‘c. .that Q-.L"
will be amply equ.Lp*ned
Polni; bhere is.a. pos—

Bll’)ll'l.‘by that “hey might lose all or-a large

the equipment, and supplies-az a-

pertion of.
“bombing whlle efoute. -

sult- of eneny

P
34

hey"'

Ao 'Dn“’n‘l' .

must be prepared Lo build temporary shelters

for their own survimals Explain briefly how
& Snow hOU.ue is constiucted?

Just as vour detachmén‘c, is set 1‘,0 shove A
e beg Y e

off the orders aye cahgelled.

(Questlon NOc 63 3

i‘eel its the same old merry—goﬂ‘:‘und; ,[n I'eb—
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""uaz'v, the main Operatlon is stj.d. being pZLan—
ned, and you are again ordered to send a de-
‘tachmeid to Beéchey Point’ ony ths: original as~
of the small unit yourself and leave wiut exec
to handle ‘the rema:l'nder ef the battalion at
Polnt Barrow. - You feel you may regret your
decision but at least you will be acquiring

M vt

qud_.tlonal e:q,em.(-.n...e that will -be :analuab'e.

S B

o - -signment. . Thits time~you - dECld“"“bO ~bale-Chargs”

The “intensity of the storm makes

for ten days.
it ook as though you will be marooned al this -~

---spot fer some time.

St e Tt -

i e

You realize that in order teo fsur'vive s you
will probably have to live off the country for
awhile. How would you crganize. foraging par—
ties and what types of animal aiid plant life
shoald they seek? “How would Yeu ccunteract
£he threat of scurvy? . Of course you will ox-

. der them t6 lay dowh tra:LL markevs © 9 that

snow.,
. the “stmer sncw’7 (Question e 2. -

three m::.les :.n w:Ldth, mu.:t be traversed Du.:‘—

Decrtmg Snce ayair\
o teach our le ign friend & lesson, you_ ask
him how many degpee’ days of frost were there
durlhg the last 7 days of the preceding smonth.

J.n wmat way does thJ.s STOW dlff“"‘ frum :

You also itnow that a i‘resh~water la.ke,

oW
:ould‘“you preserve the foed that is brought
“in by the par+1es'> (Queet_mn No. 2)
..-  Sherefirst par'y returns with a fairly
good kaul.. But you nobice that guits a faw
of the men appsar overhr,a*eo. from the stremi-

cawre—

Qus work. what,dis thP danger “of this ‘condition
and what 3mmeciate steps should be. baken to.

[

[NV SN

care for the clotnihg of ‘these men?

How ean

averheating ve avoided?

-('-Question No. 3}
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"The next d.ay the wind, velocity decréases L
slightly but the thermometer begins tc fall. i
Your fuel: supply is being rapidly depJ eted and- - 3
there is no snrubbery in the-region that can
be uséd as a substitut . What imstructions.
would you give your huntlng parties in order to
Peplenish your fuel supply?' (Ques’.iom Wo, L) — .

R TN

It is now the fifth day ang th:x.ngs are

dei‘initely not lookding any brighter.

You “are

,':f Do you know thé ariswer? (Que,stlon_ Nc_a. 8)
A ) Avssuming Jou receivé the- eorreci answer,
i ur- know It yourself, how would you use the
e -dnformation in determiming the thickiess of
- TR .thé 1ce on the lakw that has teo e -crossed?
-3 What other method could you usé to find out
M Vs the thickness of '..u.c ice before you actually .
Sy - treachnd the lnke‘ \Questlon rNo. 9)
%f Do your éalculdt'ions indicate that the
25 ) iﬁc? Will support a lO—ton Load? (Question No-
a0 - 1) ) o
6 ""-',':."_A_, = i —

N e e P .:_'_-p.‘», e

use to ingrease :Lts strengtn'f
1—1)

(Questlon No.

"'rf CHAPTER TV ©-
During the second n..ght of" the fiove ta
Beecnev Peinb. tha douav}'ﬂﬁent is caught in a
’p1 uzard a.nd for\.ed to halt for the nighte
To the left of the t¥ail at ‘this peint is a

“of flat tu.ndra. What features of the terraln
Suid pe consi.. e*ed iri gelecting a tem“orary
ten‘t-camp site? vlhat inst¥uctions, would you
:.ssue reg srding the proper method of preparing

e e L

Tn the eveat that the ice does not have -
enough bea.Iing canac:Lty what method would you

s . T . #s you i‘:Lgure “it the fresh=wateir lake that

.small ‘Pidge and t6 the right is a wide Streteh

§till in the derk as to the exbent of thée dam— :
i-hag béen sustained..at 'Pcﬁanf_. Rarrovr: £
Fioiaily; you PITK Up Word UHAY Umiat, Tevuher
" inland than Point Barruw, has escaped ahd. that

it is planhed to fly emergency supplles from
" there directly to Beechey Péint, You afe or—- R
dered to continue to advanéé to the or:ngLnal ‘ ;
destination as soon ag the weather. permits: e
m\d - ~
s:LgI"ted in the. eaily :c'econna:Lssauncef< is only

ubout threé niles dus gast. -

a;ze that

M B etk - n‘ .

, You *dec:.de tQ s'end out an advance pa.rty )
of three men, including your corpsman, to in-
vestlgate the thicknéss and strength of the .
ice on the lake. Durlug the eburse of the ..

B 1nspm-tlon, the corpsman dnd oné of the other™
men crash- through -a wealk ssctdon of ice. They ) i
are immzrsed ih the water for about, tllreﬁjﬂln_____..,...__.___._‘_ -

o o~

B N I 131

“the tert f,‘J oors for. sleep:mg’? What precautlons
should be taken to fnsure proper ventilation
in the tents? (Quest:Lon ‘No; 1)

’l‘ne mom of the thirg day your radio

j ute., .btfore they are rescued by the thiird man -
and rusied back to camp, . On arrival the two e
men are u.lwu.uau.x_uu.ou What treatmen‘b Should
‘be. adn.in:lstm'ed 1mmediate4‘7 (Quest:m' Mo

GperaLor pickKs up word that Point Barrow is
being mtb‘jet‘tpd te heavy bombarduent and that
there Ls veiy little possd b:.h.ty that adddtdon—
#l supplies cair be brought up to you immé=
cuately. Xom owmn J.OOd. sunnly 1s onl,f good

Shof't],y ai‘t.er you hav—e_'md.de the t_wo Jhen: §
fet zu.,‘; accm{ortn 1.° om= of the hunt¢ng parties- .

hands and one case o,t' smwblindness. How wa;ﬂ.d: 2
you treat these J_rrju:lesr (QLeSBiO"l Nos- 6) :
5—17m7 a . 5
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_ Your JYroubles ere mot over yet.. Th&t'
L e“)‘e*‘xi'nt’ onn \nm@rn of .gvh::; fed IRC‘I‘ nca'lnn'}-cxﬂ

Lo Bee tn it r,ne:u‘ 1: nt was properly ventiialeds
. Oné& of the men befure succumbing to carbou.
L. Donoxidé/poisbning is:gble $6 summon “help:
" What typé of treatment showld’ be administer d
to_the vietims? (Questlon No. 7). i

N .
3
sy - Ll e

= ) -

I . days Iate,r the general situation
ppears 'l'.,; ‘be IMPFsvAng.” The storm Subsides;
the :Lnjured &re recovering rapldlv, and it

1001{3, was~ mhmmoh :vrm nwrnqnmn- -'hm:nr

i pul:would eucolmf,er"dué_mg'-a long

%Pgt would ‘be aometf)i ug for the book. What

( Quest‘i.on Neo 9. .

B v e
.\~<x EE N

L m\;tanhments,, &hows,
TR

.. fAnother interesting probles dlrectly afs
"ect ing diorale concerns the selection of men
" for: pgrtdoularly gme]:mg and isolated jchs
*_$n whigh fhey would be forced to live in .close
“confinement with eack o ther for long periods
s ..a.‘__lsl_ﬂoi'mbime_h_wrlat“personallty traits and @xperi~
' ds.would. ;
6 fng cand
1 “\-‘(Qaest:mn No @) ‘What speclal
. q’1alh.flcations woudid. your Tike to hawve for the
. offlcer in, ckarge. of such.group? Whdch quality
you, consider mors impertant, 1 leadership
; _Iovestion No, I3

e -c},i-_APi'ER ¥ }

aer
CHey-

jg ) Point ~you learm
'“"ohat The Pro ~there -i:_a fio be ‘.ba.ndoned and.
-+ that.. you. and your— debachument are fo be flown
back to Umial as sdon as. the weathsér- pembb.
. Your orders also state Hxa!o all matefial and
SN -ec'ulpment i8 to be stoered at Beechey Polnl oy
- the 'small station force at that Logationy pend-
ing Turther d.lsp0s it Lon, 'I‘his will enable Jour
detac}mm}u to be flown as ]_‘Lg,ht ag poss:Lble

PR e 2z 4\

PR Tne brip to Um:.at is. u_neventful. Bt
inediately. upon reporiiig, you leath tlat
-« . . Rolnt ;Barrow is in Dretty bad shape and tha»

©d s oar

l--o- -
: Been p&a

tﬂ;i muc.h_ greatist

. Yeu e select‘,d tc .Le {2 a r.racr,or-t.ram
oo empaditian 9 tarpy-ung neeessagv ‘Sn’CpJ.lP,.. antl
—-arr¢ provided. md:th a iight plane to lay cut a
Toutes T/Jha.t geographical features must
. be tax&n\ T —w;wldeﬂuion in ov'der to seleft

aestion ¥o. 1)

i A
gsncras

2

i ......1. e b 3

T T

.t
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ety o . AR, . i et et RN 55 Ga

he; monal\g:gm;bj_:_.
)"T'C tie

ecommendatlons \yould Jou itke to $ee pul into
2t rel t:Lve to votating hattalions, de<

\Lconsi,cjer mest Aes i
tes for such as+

[ T

™

L
-«
s
B
g

It 19 estimated 't;ha“.% 690 tons of load

vr—'. 11 haara-

e > e -
1k have bo-he fronsporbed,

bulk of the Adoad,. how
required for towing?

& b :
'Ilgnr\nmpg tha . . i
b

pany $ractors wlll bé
(Question Now 2)

Other than bwo large generators 'bhe re-
mainder of the Ioad caa be stacked in i‘air.l.y __
compaet vindts. What wdii detefine the width - -
end the heighb of the load? (Q,ue,stiou Yo, 3). ) ]

When-the t Lrain has beer completely load~ R .

3 ‘W}\n'hpaﬁ'wonasi"' dons. bl 4 v a4 nlrav; A 208 —-

g " o .
s.ctua%ly ’sta‘ts out on the tra:x_.." (Questiﬁn e
No. L

Reconnaissahte révéals that theé génép- :
al route is flat but rough in maty gections,,

Would you chodse sleds or go=devils to CATYY ¢
1ra .nrl‘7 (ﬁnoe—l-'inp:mo K\-- P R :

‘ rout‘e jou have se'lec\,ed is approa~ -
imately ‘305 riles in Lerigth. Should you at= - - - -
" teftph te establish refueling polnts alorg the o

Tha

AL

: $
_route? ‘(Quest:n_on ‘\Io, 6) ;

fn ds .,embl; g the srious units of the B
irain, where will the heéavier ioads be placed’ 5

and in what position shculd the wanigan unit
be spotited? (Question No. 7) -

Lo

Thé tractors that have been firmished
have wirierlzed cabs and grousers installed,
ou the tracks, What other medifteatiors saould
.he mac;le befor° the txip is started? (Guestion
No. & : )

" The advance paxty is bo- be provided with
a weasel QI290) and will. be based on the traiil~

-

Wrmm——— S AL 4 X
5 S e

the t;‘ip?

.
v
'
]
1
1
1
198

|

e

B e B L AR spen LN Tl

hrcaniing oFew fot quarters,, foou, and supplies,
What moch_f ations should be made to the weasél
inoraer, that it will operatbe -eJ:.l:.l;c.i.cub.n.y WIL

(Question No. 99 .

1
|
'
'
|

<

Fhe “*'gﬂl. ¥ of your mission makes a 24+
hour uoeratlun mandatory: De youw think, hows
ever; that preheaters 3héuld ke included as
essen'bjzal acccssomes'? Standa#d cold~weather
fuel 18 dvaillables I3 there any reasén to
anticipals tmeuble from this source? (Question
No. xQ). .~

et

G e

h

L e At

F:mall Fsy the train is loaded and assembled
and all modifications have been made to the S
motorized equi pmert.; The advahce recennaigs
sance party ahd tue traa.l-breaking érew have
a. de¥'s Etart. The Train dbarts oh its long
trek. mrery'bm‘ng moves a.long smocthily until
the third day when the wood bleck that was
substltuted for thé top itrack cartier rolleérs X

the Yead tracter fan_ls\; The repairs are
est...mated to cike chout 30 mln‘b.te.a. Would
you halt the en+ire train for that Tength of
time or place one 4f the spare tractors into
aervj,c.e and-léave the damaged tractor behind
to catch ap later® \Q\g.esﬁon Ne.. 11
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Puring the second weei wi bis trail, with
the thermométer ab -35°F, the fuel Line on the
tra.cter Howing the wani.gen unit beeomes C loge

train to

" ad.” Would youw heldup: the et
make “this, type/ of repair? (Question Now 12)

, ;‘g.»
P

Roes

3

&

Fem

e
e

AN

ing tn.e repairs s 3% Es di.gcover=

“has bilkown, Would you replace

it withrn,eoorene& oY mew rubber if both werek
it

y o No & 13)
‘ 'A-i”ser LJS Iu:l.nujse.aP the tracto.\ is. repaired
ady Lo TesSume travellinig. Will there be:
- stadbing. the fotor? EL thexe:

B
N
e

d:L Sty
woiakd you dilute the 1uybrikeant or utilize
. If you do decdde to use a pre-—
(Ques-ﬂ

would o -anply the heab?

pOWES B0 Wi TROUT: ady Jal

Vs

along amoothly 1or the next
¢ e weasgel be:Lng used
by your aduance "-connﬂ.:,:zsance party ‘has &

.4 you put a Jeep that ) s

Things move
two weeks, vhex: suddenty

ma.Jor 1 eakdoW, )
is ,y;u.’lﬁ of Ahe f‘nrgo ln'tOA .>ex'v:1.ce OF wuu,}.u you : ;
assign the additi cual. duty to the trall—bi'eék» -
ing crew? & t;);wes‘l'fl on No. 157 : ;

the trip into Point Bar—

The pemainder of

:snd.p::.,” - . . I
Based upon your experiérice on ’rhls tracs

tor-train operatinmn, what ave some eof the silzg~

nificant rules pertaiiing to: repalr pa...u€ bha:t
Ques-

should beé observed in polaxr regions?
T No. 16)1«
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