Cln f?h“ ]
.
JUN 2 % 1966

L:J';IU ) L.JCJ‘
C

SAFETY=-COLD INJURIES~ SUR
SELECTION ~HYGIENE - S/

CLOTHING-NUTRITION-SUPPLIES-EQUIPMENT

, FOURTH EDITION
1965




FOREWORD

The original edition of the POLAR MANUAL wag prepared by the
Department of Cold Weather Medicine of the U.S. Naval Medical
School as a guide for personnel whose work would take them to the
frigid areas of the earth. It was largely the work of Captain
Earland E. Hedblom, MC, USN. Although Captain Hedblom is no
longer attached to the Naval Medical School, he very kindly agreed
to prepare the present revision. Users of this manual will find his
style and personal anecdotes a refreshing departure from most
military publications.

This revision includes the latest concepts of preventing freezing
injuries as well as additional material on survival techniques.
Emphasis throughout has been on the prevention of accidents and
illness rather than on therapeusis and cure. It is believed this
revised edition will be an effective and useful working handbook

for those whose duties take them to the Polar Regions - North or

Q. 17

OHN H. STOVER, JR.
Captain Medical Corps, USN
Commanding Officer
U.S. Naval Medical School
National Naval Medical Center
Bethesda, Maryland 20014
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PREFACE TO FOURTI EDITION

American physicians have been in the vanguird of polar medicine since U. S.
Navy surgeons Elisha Kent Kane (1853) and Isaac I. Hayes (1860) led expeditions
tc the Arctic, and Frederick A. Cook accompanied the deGerlache Expedition
(1897) to Antarctica. In modern times the late Dana Coman of the first Byrd and
Ellsworth Expeditions blazed the way, followed by Dr. Russell G. Frazier and
LT (now CAPT) Lewis S. Sims, MC, USN, of the U.S. Antarctic Service Expedi-
tion, 1939-41. Dr. Donald H. McLean (now CAPT, MC, USN) accompanied the
Ronne Antarctic Research Expedition in 1946-48. CAPT Harry B. Eisherg, MC,
USN, of Operations NANOOK and HIGH JUMP, 1945-47, later occupicd the first
Cold Weather Desk in the Navy Bureau of Medicine and Surgery and wrote exten-
sively on Polar Medicinc.

At the end of DEEP FREEZE 1, a brief set of "Polar Do's and Don't's" was
prepared to teach hygiene and safety to personnel going on DEEP FREEZE II.
Shortage of funds precluded publishing of this pamphlet; however, in manuscript
form, it served as a guide for the first Japanese IGY Expedition of 1956-57.

In the spring of 1959 on the request of the Royal Australian Air Force for
recent developments in the care of cold weather casualties, a brief paper was
writtén covering the subject.

During the summer of 1959, the U.S. Antarctic Projects Office received a
request from the Belgians for a brief manual to give medical guidance for their
Antarctic Expedition. The two original papers were made current, condensed
and combined to accomplish this purpose, and the first edition of "Antarctic
Manual" was born. From 1956-59 the records and observations of the follow-
ing Navy physicians contributed to this work: LCDR F.M. Ackroyd; LCDR A.H.
Barsoum; LCDR R.C. Bornemann; LT H.Z. Brown; LT A.H. Bridgeman; LT
Edward Ehrlich; LT B.C. Dalton; LCDR J.W,. Drabkin: LL.T E.J. Galla; CDR

'V.N. Houk; LCDR J.W. Potter; LT P.P. Roseski; LT R.S.J. Sparks; LCDR

C.H. Taylor IlI; CDR I.M. Taylor; LCDR S. Tolchin; and LT P.B. Unger.

The author's experiences on DEEP FREEZE 1960; additions and corrections
to the first edition solicited from friends with long polar experience; and the
work of CDR William J. Mills, MC, USNR, of Anchorage, Alaska, with the first
treatment of freezing injuries, made a second edition mandatory in 1960. To
this was appended a basic list of medical supplies and equipment suggested to the
Arctic Institute of North America for a 16-man, six-month Arctic Expedition
which did not include a physician or trained medical attendant, but which had de-
finitive medical care available on a few hour's notice. Tach man had advanced
first aid training, and some elementary guide to treatment by a layman where a
reminder of dosage or admonition seem indicated. No such list is foolproof. It
is intended only as a guide for those who might be interested. Every physician




has his owr. pet preseriptions, treatments and equipment, and he would be expect-
ed to modi'y the basie list somewhat. The seeond manual grew with lists of ree-
ommendec. trail or survival rations, personal survival gear and survival gear to
be carriel by polar aircraft.

In 1961, on the recommendation of LTCOL Merle R. Dawson, USA, Fort
Eustis, Va., a most qualified, and certainly the author's most obliging critic, the
third ecition of "Antarctic Manual'" was amended and in large part rewritten as
"Polar Manual" in order to give it wider application.

From 1961-1963 the author served as Seventeenth Naval District Medical Offi-
cer ir. Kodiak, travelling and living extensively over central, western and northern
Alasta. Iacrease in firsthand knowledge of the North, participation in the Univer-
sity of Alaska-Air Force symposium on injuries due to cold, and the faet that the
Navill Medical School is running out of the 1961 edition, are factors dictating the
neel for the present revision. '"Polar Manual" must again be revised and expand-
ed <o remain current and render greater serviee.

Sneeific references are not annotated, for sueh would serve only to complicate
and ealarge a.working manual into a text, and defeat the purpose for whieh the
manual is written. A bibliography has been added for those desiring further read-
ing sources. In a field with a great many controversial opinions, it is hoped that
the author may be pardoned for keeping a firm hand on the tiller of compromise.

For assistanee in making these manuals possible, the author is grateful: To
RADM C.B. Galloway, MC, USN, for continuing encouragement in cold weather
research and for assistanee in publishing the first '""Antaretie Manual."

To Rutired Admirals George Dufek, USN, David M. Tyree, USN, C.W.
Thomas, USCG, R.B. Blaek, USNR, and G.J. Ketehum, USN; the late Sir
Hubert Wilkins, CAPT Harry Kirkwood, RN, and Paul-Emile Victor, shipmates
in the Antarctic; and to Vilhjalmur Stefansson, Donald B. MeMillan, and Bernt
Balchen, whose friendships, precepts and advice have sustained his interest in
this field.

To CAPT W.S. Lanterman, USN, MAJ Antero Havola, USA, and LCDR J. W,
Potter, MC, USN, formerly of Operation DEEP FREEZE; Harry S. Franeis, Jr.
and George R. Toney of the National Seienee Foundation; Palle Mogensen of the
Aretic Institute of North America; Ernest A. Wood, U.S. Weather Bureau;
Wiiliam M. Smith, George Washington University; Dr. Bernard M. Gunn, Geolo-
gy Department, Otago University, Dunedin, N.Z.; John Russell and his eohorts
Lowe, Hunter, Hurley, Ponting, Griffith-Taylor and Rymill of the ""Old Timers"
Explorer Club of Sydney; Phillip G. Law, direetor of the Antaretie Division, De-
partment of External Affairs, Melbourne, Australia, for constructive critieism
and suggestions regarding Antarctie lore.
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To CDR William Mills, MC, USNR, of Anchorage, and CDR Phillip II. Moore,
MC, USNR, of Sitka, both veteran Alaskan physicians; COL Levi Browning, USAF,
MC, (Ret), Commissioner of Health, Sitka, Alaska; COL Herbert Kerr, UsAl MC,
Surgeon, Alaska Command; LTCOL Fritz Holmstrom, USAF MC, and Dr. Fred
Milan of the Air Force Aretic Aero-medieal Research Laboratory, Ft. Wainwright;
and MSGT Keith R. Clemmons and A.K. Taylor and their colleagues of the outstand-
ing USAT Survival Sehool, Eielson AFB, Alaska; Dr. Max Brewer, Direetor, Artic
Research Laboratory, Pt. Barro', Alaska; Commodore O.C.S. Robertson, RCN
(Ret), Aretie Institute of North Ameriea, outstanding navigator of the Canadian
Aretic; Squadron Leader S.E. Alexander, RCAF, former "Mountie" and former
director of the RCAF Survival Sehool; Dr. Ove Wilson, University of Lund, Sweden,
surgeon to the NBS Antarctic E.;pedition of 1952; Dr. Carl Wilhelm Sem-Jacobsen,
former Arctic Commando, Oslo, Norwuy; for assistance in obtaining data some-
times peculiar to the Aretie.

To Richard K. Nelson, University of Wisconsin Anthropologist, my enthusias-
tie instruetor and contagiously eharming mess-mate on the Barter Island sea ice,
for "Eskimology, " and much of the expanded section on SEA ICE SAFETY.

To CAPT M.W. Arnold, MC, USN (Ret), and CAPT J.S. Shaver, MC, USN,
former Commanding Officer and CAPT Jobn H. Stover, MC, USN present Command-
ing Officer, U.S. Naval Medical School, for enthusiastic cooperation in the man-
ual's revision and publication.

To his former assistants HMC J.F. Hartley, USN, of Operations NANOOK,
HIGH JUMP, WINDMILL and DEEP FREEZE II, III and IV, and HMC Harvey E.
Martin of DEEP FREEZE 60 and 61 for help in organization, preparation of re-
ports, statisties and plans, and for their assistance in evaluation and re-supply
of medieal materiel and equipment.

To Mrs. Ruby B. Carson, Mrs. Mary W. Gorman, and Mrs. Marjorie
Bowker of the U.S. Naval Medieal School, Bethesda, Md., and Mrs. Pcg Renn
of Oak Harbor, Wash., for stenographie assistance.

Last, but eertainly NOT least, to his long-suffering wifc and family who merc
or less eheerfully saw him off on the summer operations of five suecessive Ant-
aretie expeditions (albeit the enthusiasm varied inversely with the number of de-
partures) and then haopily aceompanied him to Alaska in 1961.

E. E. HEDBLOM

CAPT, MC, USN

U.S. Naval Air Station
Whidbey Island, Washington

30 April 1965
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POLAR MANUAL

LIVING CONDITIONS

GEOGRAPHY

The Arctic Ocean and the Antarctic Continent arc both areas of ahout 5,500,000
square miles. The polar and subpolar rcgions have been defined in many ways.
The polar circles of 66°33' N and S dcfine the areas within which arc continuous
daily sunlight in summer and continuous daily darkness in winter. Tcmperaturc
isotherms define certain areas. Thc "'tree line'" defines other areas, dependent
not only on temperature, moisture, winds, but also on altitudes. The Antarctic
convergence where ocean currents ¢f differing temperatures meet is another.
The simplest definition is to call everything inside the Arctic circle "Arctic,"
and concentrically everything out to 60°N, "Subarctic." Conversely everything
on the great southern continent may be called "Antarctic, " and the seas and
islands out to 60°S, "Subantarctic."

ARCTIC

The Arctic Ocean is a '"sound" of the Atlantic Ocean which communicates with
the Pacific through Bering Strait, surrounded by the North American and Eurasian
continents. This 'sea' is divided by the Lomonisov or Harris Ridge extending
from the New Siberian to Ellesmere Islands into two major basins, the western
or Laurentian Basin averaging 10, 000 feet in depth with two deeps of about 13,000
feet, and the eastern half comprised of the 13,000 foot Angara Basin with three
deeps down to 16,000 feet, and the Grecnland Sea and Norwegian Sea Basins of
depth and with deep< similar to the Laurentian Basin. At the North Pole the An-
gara Basin is 13,484 feet deep.

The Arctic lands are, for the most part, low with marshy tundra, muskeg,
and meandering rivers which thaw in the short warm summers making overland
transportation virtually impossible. This area has permanently frozen ground
or "permafrost' from a few to hundreds of feet deep under it. In a few places
the Arctic is rocky, mountainous and glacial - Greenland, Ellesmere and Baffin
Island, Northern Alaska, in places along the Norwegian and Siberian Coasts, and
in the islands north of Siberia.

ANTARCTIC

Antarctica, highest of all continents, avcraging over 6, 000 feet in elevation,
is completely surrounded by the Atlantic, Pacific and Indian Oceans. This moun-
tainous land of ice and snow contains 85-95% of the World's glacial ice which if
melted would raise all the seas of the carth by 100-200 fcet, depending on who fig-
ures it. It is divided by the (Pacific) Ross Sca, the (Atlantic) Weddcll Sea, and a




‘& questionable land trough beneath 5, 000-6, 000 feet of ice into the greater East Ant-
. arctica, a 13, 000 foot domed ice cap. and West Antarctica, a lower ice platcau
}' dotted with mountain ranges some of which are geologically continuous with the
Andes ¢f South America through the Scotia Arc and the Palmer peninsula of Antarc-
tica. This land has one active volcano, Mt. Erckus on Ross Island at the northwest
corner of the Ross Icc Shelf. This is onc of many peaks over 13, 000 fcet high, '
dwarfcd by Mts. Kirkpatrick, Wade and Markham, 14,600, 15,000, and 15, 100
fcet respectively. The South Pole lies on a plateau at 9200 feet clevation - heneath
lies 7500 fect of icc and 1700 feet of carth.

WEATHER

ARCTIC weather ic tempered by the central ocean which acts as a reservoir
of heat in winter, and a coid repository in summer. As a general pattern it has
monsoon type weather with antieyclonic highs north of Siberia and north of North
America and lows over the Alcutians and Iceland during the wintcr. In summer
the highs are not so violent and the loci of areas are roughly reverscd. Warmer
summer temperatures melt much of the subarctic snow cover, and resulting stra-
tocumulous clouds over the Canadian Arctic give icing conditions for flying, with
winds more variable and less strong. In the fall wind vclocities increase, and
frequent storms, fog, and low ceilings cause the worst flying weather of the year.
In January come high winds and snows with fair flying weather over Alaska, but
many clouds and much fog in the Greenland-Hudson Bay area. Spring gives best
flying weather, cold and clear over Alaska, but occasional ""cold lows' may bring
clouds to the W. Greenland area for periods of 1-2 weeks. Fogs and clouds are
morc common in summer and early fall, occurring over ncw!y thawed cuists and
over large bodies of water. Sea smoke or ice crystalline fog is most common in
the S-W Greenland area during winter, occurring over open leads in the polar
pack with low temperatures and light winds. Blowing snow (blizzards) is worse
after fresh fall before cold temperatures have crystallized and fixed it into heavier
"neve, " or warmer temperatures have caused surface crusting. Drifting begins
at winds of 10-15 mph. At 30 mph visibility usually goes down to about onc mile.
At 49 mph and over visibility is only a few yards.

The north pole is not the coldest part of the Arctic. Coldest official northern
temperature is -C0°F. recorded at Verkhoyansk, Sibcria (1320, 67°30'N), al-
though Oymyakon (143°E, 63°20'N) nearby claims -105°F. Both of thesc towns
are in valleys in mountainous areas where extreme cold descending from heights
above will ""dam up.'" Both towns have some summer agriculture.

Sea ice of 4-10 fcet in places rafted to 30 foot hummocks by pressure of mo-
tion covers the Arctic Ocean. (There is 75% coverage cven at the end of the warm-
est summers.) Thizs ice is in constant clockwisc motion from Siberia towards
Greenland and thence toward the Bering Strait. Ice islands which have been used
for much Arctic rescarch arc thicker, fresh water tabular (flat) ircbergs, cast
into the sea by the glaciers of north Ellecsmere Island.
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ANTARCTIC weather is dominated by cold roughly 30°F colder than the Arc-
tic, and by low barometric pressures. Generally speuking the Pole has a continu-
ous low pressure, which accounts for earlier estimates »f its altitude as heing
10, 000-10, 15000 feet. This polar low, however, is high compared with the cyvelon-
ic lows which circle the continent from west to east in the area roughly betwoeen
65° and 70° south. These "low lows, " in spite of the fears they throw into a neo-
phyte northern meteriologist or skipper who observes the barometer fall to unheard
of depths, do not necessarily mean bad weather as they would elsewhere. These
"low lows" with the adiabatic cold air currents descending from the polar cap
(causing winds up to 100-200 knots in the "Land of the Blizzard" where average an-
nual wind at Mawson A.N.A.R.E. station is 30 knots) and with the prevailing west-
erly winds and currents of the southern oceans produce the roaring forties, the
furious fifties, and the screaming sixtics of seafarer fame.
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Figure 1.

Figure 1 shows the remarkable temperature spread of two bases jn Antare-
tica. Because the warmest temperature at the South Polc on two occasions wis
the coldest temperature at Cape Hallett, the more sophistieated "pole cats”
accuse their bretiaren at Hallett of living in the ""Banana Belt.”

Figure 2 illustrates that on Arctic and Antarctic bases of roughly the same
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latitude, both tempered by sea on one side, the Antarctic is uniformly colder,
rarely risimg to thawing temperatures during the summer. It also indicates the
gererally higher and more constant winds in the south.

The celdest recorded temperature to date in Antarctica was made by the
Russians at Vostok station in August 1960 when the temperature sank to -126. 90F,
Generally speaking, both north and south, when the temperature falls, so do the
winds, and visa versa. Blizzards are blinding and men must "'hole up'' but tem-
peratures are never the coldest for that area or time of year. Interestingly, it
has been observed that at depths of about 50 feet in Antarctic snows, the year
round temperature is the same as the average means annual temperature, e.g.,
at Little America III, fifty feet below the surface of the Ross Ice Shelf the tem-
perature is -270F, and at the South Pole the temperature in the bottom of the
snow mine was -65°F. For man's comfort the temperature-wind relationship is
MOST important in both regions, and this will be discussed further under
"CLOTHING."

The sea ice of Antarctica is similar in thickness to that of the Arctic, ex-
cept that it lies around the continent roughly as a barrier reef surrounds 8 mid-
Pacific island. In winter this is continuous from 60°-65° south to the continent.
In summer it melts somewhat at the periphery of the continent, giving variable
sized areas of open sea between pack and shore. As the sea ice of the Canadian
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Arctic tends to move west and south leaving eastern shores relatively elear, so
docs the ice of the Weddell sea, giving it a elockwisc motion with heaviest sum-
mer icc pushed up against the Palmer Peninsula to the west. The Ross sea is
most likely to be open at the 180th meridian in summer, with pack ice to the west
of 1709E and to the cast of 160°W usually until latc in thc summer scason. Its
breakup cannot be depended on seasonally.

PRECIPITATION

Gcenerally snowfall at both ends of the earth is limited to 6 inches to 18 inches
annually. The Subarctic has some rain, the Antarctic most rarely has rain, but
the annual precipitation of both areas is so little as to make them relative "deserts."
Because of uniformly colder and windier Antarctic weather, snow blows more cften,
more constantly, and more violently making the Antarctic blizzard most horrendous.

TIDES

In the Arctic basin and around Antarctica most tides are barely preceptible and
have little effect except to free the sea ice from the shore along tidal cracks, and
to cause mild currents along bays and fjords. In the Subarctic tides sometimes rise
and fall as much as 50 feet making camping near shore and handling of small boats
extremely hazardous.

MAGNETIC STORMS

In both polar arcas, within 48 hours of the appearance of giant sunspots, there
is remarkably increased bombardment of the earth and its atmosphere with cosmic
irradiation which gravitates toward oval "doughnut' -shaped areas of inner radius
600-900 miles and outer radius 1000-3000 miles around the two geo-magnetie poles.
(North 7€°6'N, 69°W and South 78°S, 111°E). These storms appear to be cyclic,
about once every 27 days.

These storms have a number of effects. The disturbance of the ionosphere
which reflects radio waves causes radio ""blackout" for periods of hours to days,
with higher frequeneies suffering more than lower frequencies. (Frequenecies less
than 200 Kcs may actually improve during ""blackout.") UHF frequencies rcturn
first, but all transmissions following the earth's magnetic fields will have 34
times greater range than those at right angles to it.

The sccond most remarkable phenomcenon associated with these storms is the
Aurora Borealis of the north and the Aurora Australis of the South, nocturnally
visible in the above described "aurora belts.' Apparently charged hydrogen parti-
cles from the sun light up the upper atmospherc like a neon light with yellow, green
and occasionally red lights in a2 number of curiously shaped patterns.
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The cffects of these increased bursts of cosmic irradiation on man and other
biological forms leaves much room for speculation, although it appears at this
timc that the polar regions might not be so dangerous from this standpoint as Peru,
Colorado, and Switzerland, wherc pecple remain healthy and happy for a normal
lifcspan at altitudcs in excess of 8,000-10, 000 feet in spite of marked increase in
cosmic irradiation.

STATIC ELECTRICITY

The motion of snow over steel cablc, plastic (nylon) rope or electric cable
generates large charges of static electricity, whcther by helicupter slipstream,
blizzard, or by the line being dragged over the snow. This can be dangerous, and/
or disconcerting in helicopter operations, in tcnding radio masts, and in trail op-
erations. In laying blasting charges always unroll, NEVER drag the wire, and
ONLY AFTER blasting cap detachment. Beware static in nylon lines, tents, and
clothing—it might spark a fire.

MIRAGE

Polar "deserts, " like tropical ones, have fre«uent stratified temperature in-
versions causing mirage, with upright or mirror images of objects ordinarily not
visible around the earth's curvature. Cold clear air, free of moisture, and smog
enhance mirage visibility. This explains navigational errors in lard sightings of
early explorers.

PRISMATIC LIGHT

Sun shining through stratus clouds of ice crystals cause bewildcring and heau-
tiful optical phenomena, down-sun "ice bows, " mock suns (sun dogs or parhelia),
and double halos around the sun (parselenes) with bands and circles of colored
light. Moonlight through these clouds give beautitul double coronas. Cloudy sun-
rises and sunsets are indescribably beautiful.

WHITEQUT

This is a daylight optical condition occurring on snowscapes with nearly com-
pletely snowy obliteration of nature by freshly blown or fallen snow, with the sun's
rays diffused by altostratus or cirrostratus clouds. Transmitted light is reflcc-
ted from snow to cloud to snow, back and forth with incrcasing energy until every-
thing is diffusely lighted with nonpolarizable light. Thc horizoa partially or com-
pletely disappears, sastrugi (snow waves), crevasse bridges, and all tracks be-
come invisible Lecause shadows become imperceptible without special glasscs.
Nearsightcd and dimmer vision cause loss of depth preception and disorientation,
with dog dung bccoming distant mountain pcak and sardine can bccoming massive
fucl tank.
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This occurs in absolutely clear ground conditions, notl depending on other con-
ditions causing limited visibility, fog, sca smoke, blowing snow, or falling snow,
although any or all of these conditions may be concurrent with whitcout in one or
more quadrants of the horizon. Il is common in Alaska in late winier or early
spring, and on the Creenland Ice cap and Antarctica whenever the sun is up.

NATURAL RESOURCES

Antarctic climate naturally limits plant life to a few hardy lichens, mosses
ana algae. There are no trees to furnish fuel and shelter, and no edible roots,
leaves, or berries as in much of the Arctic. Fuel in the Antarctic interior must
be carried. On the continental periphery the fat of seals or penguins is the only
natural fuel available.

In much of the Subarctic hordes of flies, mosquitoes, and gnats plague man. In
the Antarctic insect life is limited to a very few wingless species that live in lich-
ens or in penguin '"nests' from year to ycar.

The Arctic explorer should be armed for protection from the polar bear and
wolf, and in order to kill seal, musk ox, caribou, or birds for food, fuel, and
clothing. Hand arms are for the most part useless weight in the Antarctic, for
they little harm the killer whale; the sea leopard is quite rare; and, although
somewhat dangerous during mating season, crabeater, Ross, Weddell or elephant
seals can be clubbed if needed for food.

The North is the nesting place for many varieties of edible birds with edible
eggs. The South has the Emperor and Adelie penguins - a fat, fishy meal cooked
under survival conditions, the snowy petrels found on the sea ice, the south polar
skua, an eagle-beaked gull -footed scavenger of general distribution, and petrels,
fulmars, terns, gulls, whale-birds and the blue eyed shag, all sea birds which
nest in the Palmer peninsula and the subantarctic islands. The flying birds are
few in species, many in numbers, but are wary and hard to catch.

Fish are a food staple to the numerous people living north of the Arctic circle;
fish south of the Antarctic circle are few in edible species, few in numbers, and
difficult to catch. Fishing in Antarctica is befter for morale than for the larder.

In the Arctic, seals were observed by Papanin within 15-2C miles of the Pole
and people in numbers have lived for thousands of years within 1200 miles of the
Pole. In the Antarctic (with the exception of an occasional skua gull in flight)
plants and animals are found no closer than 800 miles to the Pole, and the closest
native inhabitants live 2, 000 miles from the Pole.

The Arctic has a history of 400 years of extensive exploration and exploitation -




the Antarctic has been only superficially expiored siince its discovery 120 years
ago, until the impetus of the I.G. Y.1957-58.

SHELTER

A. Tentage. Modern summer parties camping or on trail (December, Jan-
uary and February) have used double-wall tents for shelter. Thesz are usually
hard to pitch, almost always too small for the rated number of occupants, hard
to maintain in high winds unless properly ice blocked, and hard to heat safely or
efficiently. The double-walled pyramid tent used by English, New Zealand, and
Australian trail parties is easy to pitch, is said to withstand 80-100 knot gales,
and can be warmed to some degree by 1 quart of kerosene per day. The Russians,
Japanese and Swedes use hemispherical igloo-shaped tents which would seem to
give more utilizable floor space, and minimize loss of heat in the peak. Tents
should be of half cotton, half nylon "ballcon" cloth which neither flames like pure
cotton nor melts (and cannot be easily sewed) like nylon. Ventilation must be ade-
quate! They should have adequate skirts for proper ice blocking vs. wind. For
protracied trail use sleeve entrances opened from inside or outside must be incor-
porated. Zippers, tapes, or botton closures should not be utilized for winter or
Antarctic tents. Pitching the tent with entry across the wind line avoids blockage
with drifting snow. Tents must be scrupulously brushed free of snow and frost
after each use to keep them free of ice, light, and easy to pitch.

For summer use in the Subarctic, tents must have efficient and fine net-
ting over entrys and ventillation hatches if the occupant hopes to sleep in spite of
the insects. Iron tent pegs are required for use on permafrost or Antarctic ice.

B. Wannigans or Cabs. Most modern traverse (trail) parties use towed build-
ings on sleds (wannigans) or enlarged cabsontractors of double wall plywood or
metallic construction with varying types of insulation. These are heated in many
ways (see below) and are comfortable although quarters may be quite cramped.
Sno-Cat cabs are difficult to heat and to dry clothes in. Tents are preferred by
many for sieeping on Sno-Cat traverse.

C. Housing. Permanent installations usually are of double plywood or metal
walls, insulated and quite air-tight. Air lock doors are usually provided to con-
serve heat. Double plexiglass ports provide light in summer. American types in
use as mess halls, barracks, heads, laundries, utility buildings, hospitals, rec-
reation buildings, etc., are the rectangular (T5) and the Butler, both of which are
preferred to the Clements House because of their slightly peaked roofs which shed
melt water, and Quonset (2 sizes), Clements, and Jamesway huts (all hemicylindri-
cal). Painting buildings white reduces melt, slush, and settling in the North. When
built on snow, ice, or permafrost, buildings, particularly those used for cooking,
need adequate insulation between deck and outside environment. All permanent
housing should have vestibules at both ends of all buildings, with doors opening at
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right angles to the prevailing wind. This conserves heat, and the doors are less
likely to drift in.

Prineipal problems with these buildings are heiting (see below), ventilation
and humidifieation of air. Adequate ventilation over a spread of 100°F annual
temperature variation demands two-way fans with controllable diaphragm aper-
ture in at least both ends of each building, yet this is not econservative of heat.

Outside air at 09 to -110°F with relative humidity up to 80%, when warmed
to T0OF has a fraction of 1% relative humidity. Without 25-60 galilons of water
per day per 10, 000 to 15, 000 cu. ft. of building (used in evaporators or humidi-
fiers) the air cannot be brought up to the 25 to 30% relative humidity necessary
to prevent sore throat (pharyngitis sicea) and much dry bronchi ' cough.

D. Iee and Snow Shelters (See Survival Housing)

HEATING

Up to 1940 most heating of spaces and heat for ecooking came from coal. At
present the following heat sources are in use, or are contemplated:

A. Fuel Oil - dirty, fairly hard to handle, sooty flame. Gives frequent flue
blockage (with subsequent backfire) and snow contamination. Necessary for elec-
tric power diesels and diesel tractors.

B. Gasoline - inherently fire hazardous. It should be used only in aireraft
survival stoves. Has been the cause of many fires on bases.

C. Kerosene - used commonly in trail primus stoves and heaters on some
bases. Sooty, smelly flame with disadvantages of fuel oil, but to a lesser degree.

D. Aicohol - used in small stoves and as source of laboratory heat. Clean
flame, not malodorous, not fire hazard; may ereate personnel problems from
imbibition of fuel. It is hard to light at low temperatures.

E. Bottled gases - methane, ethane, propane, butane - efficient sourees of
heat but inherently dangerous in elosed spaces both from explosion and asphyxia-
tion.

F. Diesel - eleetric - wasteful of fuel and energy although there are a few
limited uses in hot water heaters, ete.

G. Atomie pile hot water-electric. Though expensive, this might be mere
economical in the long run for permanent installations. (One 11¢ gallon of fuel
oil delivered to the South Pole costs from $2.50 to $5. 00 per gallon. )




The average American home in winter, with central heating, is kept from
720 -76OF. ideally, although they somctimes get up to 90°F. In the rest of the
world dwellings, mostly without central heating, are more often 559-70°F.

At lower temperatures (a) fuel is conscrved, (b) the relative humidity is
higher, (c) man will tend to acclimatize, and (d) sweating with high incidence
of upper respiratory infection on going outdoors is prevented. The Russians
emulating the Eskimos wisely recommend temperatures of 64° -66°F as ideal
for polar dwellings. We should emulate them. A night temperature of 40°-50°
with added ventilation promotes sounder and safer sleep.

A hig kett’ e which can be filled from time to time with snow on top of each
space heater:

a. Conserves heat

b. Augments the supply of fresh water for washing, etc.

c. Increases relative humidity in the extremely dry building interior.

For temporary camp use in heating tents:

a. Herman-Nelson heaters burn 4 gal. gasoline/hour, are hard to start,
heavy, and often suffer malfunction producing dangerous amounts of carbon.

b. Army Stove M1941, an 18" x 18" "beer keg'' burns 1/2 ton of coal/week
or 1/4 gallon of gasoline/hour.

c. The Yukon Stove, 8'" x 8" x 24", weighs 23-1/2 Ihs. with all accessories
including stack, burns wood or coal, or with attachments burns liquid fuel at
the rate of 1 gallon/3 hours. . :

No matter how a polar dwelling is heated, unless many high power fans are
used, the temperature will vary from 20°-50°F. zat the floor to 60°-100°F at the
ceiling. Men in lower bunks use one to two more blankets than men in upper
bunks. Clothing always dries quicker in the "overheat.”" This is not incompat-
ible with health - men quickly learn to wear warm footgear, moderately heavy
trousers, and a thin shirt (or no shirt) to compensate.
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SELECTION OF PERSONNEL

MOTIVATION

Motivation is the most important single factor in selection, and high motiva-
tion is the chief assect of polar candidate. Good motivation furnishes the mental
flexibility neccessary to CHEERFULLY mcct long periods of boredom, drudgery
and sometimes hardship, interspaced with vccasional jeriods of cmergency or
terror. Why do men go to the ends of the earth? For many rcasons.

Desirable are those who go with a specific interest, to be professional ex-
plerers, for scientific research, or the adventurous pioncer-mountain climber
type who HAS to go "'just becausc it is there." Less desirable because they are
early and easily disillusioned are the idealist, the ambitious, and the glory secker.

The "'escape artist'" is harder to spot, and he is usually either a good man or
almost totally useless on the ice. Some evade family troubles with sweethearts,
wives, or in-laws. Some evadc responsibility, legal, financial, social, or famil-
ial. Some go to get away from a "lcusy' duty station.

Least desirable and most difficult to weed out are those with strong subcon-
scious suicidal, homosexual, martyr, sadistic, or masochistic complexes to
whom a rugged life of isolation sometimes appeals. Disillusion removes all
reason for being there, and they become dangerous to themselves and to others.

The "drifter'" with nothing elsc to do at the moment may he pushed or per-
suaded into an expedition, and surprisingly often is a good man, for his dearth
of anxiety, emotion, and prcconceived idcas, and the charms of isolation and
beauty of polar regions puts reascn in his being.

"Mcney savers' are of two types, the admirable who save for education or
to pay debts, and those who splurge quickly ¢n their return. They behave the
same way on the ice.

Probably most happy on the ice is onc "escape artist,' the rugged individ-
ualist who finds modern urban life intolers"le with its TV and newspaper bally-
hoo of scx, togetherncss, world crises, and crime; a frustrating hurry, hurry
schedule of clock punching work hours, and frantic recreation stimulated with
benzedrine, caffeine, and tobacco, narcotized with tranquilizers, alcohol and
barbiturates, flavored with jungle wailings called jazz; and anxious, noisy,
noxious bumper to bumper traffic in between. Many men who have never met
the Almighty in church, mecet him occasionally at the operating or delivery table,
but really get to know him at the ends of the carth.
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AGE

Naturally the younger, stronger, more active man has a better chance for
survival in the cold, other things being equal. He acclimates more readily. He
has not acquired the varicosities and arteriosclerosis of age which predispose
to cold weather injury. His musculature is proportionately greater giving him a
greater source of heat production. He is more likely to be free of physical de-
fects. The older man, however, often has sagacity, motivation, and philosophi-
cal attitudes lacking in the younger. Other things being equal, isolated pol.r duty
best fits men 25-45 yearu of age.

On small stations (10-30 men) compatability is more important than great
skill. Young men with lower ratings (2nd or 3rd class petty officers) often are
quicker to do necessary tasks, out of rate, yet for the common good, than are
the more highly specialized Chief and first class petty officers. Teen-agers are
often a logistics problem in that rarely can their appetites be satiated for long.

WEIGHT

The obese man usually is poorly muscled and lacks the stamina necessary
for cold weather survival. He is a potential cardiovascular casualty. The over-
ly thin man may have undue tendency to suffer from the cold. The big man has
a bad reputation in the Antarctic (Evans and Mertz) but it is believed that he is
no more liable to freeze or starve than the small man if proportionately fed.

The average New Zealnders on Antarctic survey parties (and there are no tough-
er men) are over 6 feet tall, well fed, but not obese.

HEART

History of heart disease should rule out any candidate for the cold because
these diseases camage the heart valves and muscle making the "pump' inefficient
predisposing to further strain with cold acclimatization and to cold injury of ex-
tremities. Cyanotic, pale, hyperemic mottled or hyperhidrotic hands or feet are
similarly signs of pocr circulation or psychosomatic imbalance and are in almost
all cases disqualifying.

VASCULAR SYSTEM

Diseases which in themselves impair circulation and thus predispose to ¢old
injury should disqualify. The aforementioned colors of hands and feet may also
indicate cold urticaria, Raynoud's disease, or Buerger's disease, all of which,
or family history of which, should disqualify.

EYES

Visual acuity should be sufficient that should a man break his glasses, he
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would be able to find his way back to camp unassisted, for his own sake, and to
prevent his being a burden to his comrades during an emergeney. Arbitrarily
the U.S. Marine Corps enlisted standard of a minimum of 20/70 in one eye and
20/40 in the other, both correeted to 20,20 by glasses seems reasonable. Color

© blindness should “isqualify only pilots, trail personncl, and certain scientists,
e.g., aurora observers and elcctronics technicians whosc duties demand accurate

2 color perception.

1= EAR, NOSE, THROAT

uty

Any signs of past chronic inflammation of the ears, nose or throat such as
scarred or perforaied drum, marked loss of hearing, sinus surgery or impair-
ment of breathing passages should rule out the candidate. Normal people with

* normal ENT histories have enough trouble in extreme cold! (Incidentally, one
need not be a snorer to be an explorer. Many are. Post hoc, ergo propter hoc?)
re
SKIN
Skin grafts of face, hands or feet, and cold urticaria with or without hemo-
globinuria, and chronic skin discases such as scleroderma and acrocyanosis are
' disqualifying. History of previous severe frostbite with loss of bony or cartilag-
5 inous tissue will disqualify.
PSYCHIATRIC
h- No psychiatric case ever got better in the cold. In fact, many people able io
adjust to society in temperatc climates, becomc asocial in the monotony, isola-
tion, and limitation of mobility which is the lot of the majority living within the
polar circles.
g In spite of the fact that a number of men who have successfully weathered
-ent one or two previous expeditions have become psychiatric casualties on subsequent
iy expeditions (ALL men have their breaking points), the best indicator of a man's
fhe suitability for this type of duty lies in what his fellows on previous ventures
st think of him as an individual, as a messmate, or as a fellow camger.

Second best method of evaluation is a psychiatric interview by a physician
who has lived on the ice. This should be done at the time of physical examina-
tion, so that the rejected may not suffer irreparably daniaged egos or the social

>ld stigma of being considered mentally unfit. Obviously the signs of major psycho-
0

ses disqualify. Other disqualifying characteristics are (a) history or strong sus-
picion of homoscxuality or transvestitism, (b) eneurcsis or somnambulism dur-
ing the past ten years, (c) past suicidc attempts, (d) a history of periodic or
behaviorai "stress'" drinking, and (e) filth (physical, sartorial, or verhal).

Signs of serious psychoneurosis, though rarely disabling, will always make the
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man a problem, should disqualify. Thcse are composite pictures of two or more
of the following symptoms: (a) too slew or overactive behavior; (b) inappropri-
ate, cxeessively ioud, or irritating laughter; (e) notable anxicty when others feel
little tension as evideneed by perspiring hands, habitual nzil biting, tice, habit
spasms, stuttering, overt suspieion, diseontent, or resentment; (d) repeated
legal diffieulties; (e) repeated VD; (f) habituation at military siek call; (g) the
overly religivus; (h} the overly conseientious who must ""do things right now;"

(i) exeessive worriers; (j) insomniacs; and (k) those frequently suffering from
terrifying nightmares.

The quiet, retiring, sometimes shy or seclusive man might be considered
antiscclal by "civilized" standards, yet these "hermits' are often pillars of
strength and wisdom in a polar community.

HISTORY

History of potentially serious, chronie, or ehronieally reeurring eonditions
whieh may eause undue burden on the neeessarily limited medieal faeilities should
rule out all sueh applicants. This ineludes serious head injury (uneonseious one
hour or more), reeurring headache or baeckache, peptie uleer, gallbladder dis-
ease, kidney stone, chronic pyelitis, syphilis, osteomyelitis (unless cured for
five years), eaneer, '"ehronic'" appendieitis (unoperated attaeks of right lower
quandrant pain), endocrine dyscrasia, release from hospital with major surgery,
fracture, illness, or diagnostie problem within the past six months, and history
of hospitalization with or without surgery for ehronic ear, nos~, throat, sinus,
or mastoid infection within the past ten years.

It is eonsidered prudent for physieians going to isolated polar duty to have a
prophylactie appendectomy hefore departure.

DENTAL

Dental examination should reveal no untreated earies or nonvital teeth. Pros--
thetic replacements should be sound and allow eomplete biting and ehewing func-
tions. The majority of perscnnel will receive only emergeney dental eare at the
hands of medieal offieers for a period of about one year, and in the Antarctie fa-
eilities are not always available nor will operations permit brushing of teeth when
they need it. (In Alaska the military have more trouble with dental conditions
than with anything else on remote sites. It has been suggested that the ideal
mouth is one whieh a dentist would wager $1, 000 that no trouble would oeeur with-
in an 18-24 month period.)

INOCULATIONS

The following discase preventive inoculations have been routinely used on
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Operation DEEP FREEZE with satisfactory results:
a. Smallpox (cowpox) inoculation within past 12 months.
b. Tetanus incculation or booster within past 12 to 24 months.

c. Diphtheria (for those under 40 years of age).
NOTE: b. and c¢c. above may be used in combined toxoid.

d. Typhoid within past 12 to 24 months. (This is particularly indicated for
those going to the Arctic.)

e. Poliomyelitis (for those under 40 years of age).
f. Yellow fever (for those going via the Panama Canal Zone).

Use of influenza vaccine is certainly in question in the author's mind. During
the pandemic of 1955--56 and 1956-57 no influenza inoculations were used on the
DEEP FREEZE expeditions, and the upper respiratory infection rate of the first
two expeditions was well under that of the U.S. Navy at large. Prior to DEEP
FREEZE 1II, IV and 60 in 1957-60, influenza inoculations were routinely used
prior to arrival in New Zealand, and the result was that on the latter three expe-
ditions the upper respiratory infection rate was equal to or higher than that of
the Navy at large for these two years.
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COLD PHYSIOLOGY SIMPLIFIED

Individual differences in race, anatomy, physiology, physieal condition and
psychological attitude toward cold based on past experience probably explain the
wide variation of response of the untrained toward the same cold experiencc.

Circulatory Changcs

When man is subjected to cold, rcflex constriction of peripheral arterioles
allow less blood to flow to the skin surface, thus minimizing heat loss. This ef-
fect is accentuated by a secondary vascular constriction caused by increased cir -
culation of adrenalin with "stress.' If man does not fear sudden chilling, then he
usually has some apprehension for the dangers and strangeness of polar environ-
ment, and apprehension causes increased suprarcnal activity. This is born out
by the expression "cold feet" and by the common observation that the first week
or month a man spends in polar regions beforc his apprehension turns into a
healthy respect, he dresses much morc heavily than do the old timers. This ex-
plains the bclief of many that man acclimatizes to the cold.

Because syncopc (fainting) and shock are imore common and more profound
following injury in the cold, some observers have warned that adrenalin should
not be used in cold climates. Our observations in Antarctica showed no untoward
rcactions in inside workers or in those more likely to be acclimatized, and we
continue to find adrenalin useful, particularly in conjunction with local anesthet-
ics. Having all patients (particularly thosc who have been injured while working
out-of-doors) lie down during examination and treatment prevents fainting due to
psychic factors and to vasodilation with drop in blocd pressure on coming inside.

Dchydration

With peripheral artcrial constriction, cardiac output is increased, blco’
prcssure and pulse ratc rise, and urinary output is incrcased. Excessive drink-
ing of hot coffec, tea, and chocoiate stimulatc kidncy function. Add incrcased
water loss due to inspiratory hydration of extremely dry polar air, and alarm-
ing dehydration sometimes occur. Deep orange or brown concentrated urine
causcs dysuria (burning), urgency, and frequency of urination. Concentration
certainly predisposes to kidney and bladder stones. Dechydration contributes to
polar censtipation, hemorrhoids and headaches.

Man needs about two quarts of water every day to maintain normal excretion,
boti1 urinary and bowel. Because thirst is not aiways incercased too much, be-
cause it may be inconvenient to stop to melt snow or ice for water, or because
fresh Arctic summer water should always be purificd chemically or by boiling,
therc is a tendency not to drink enough water.

16

T e RS it e S TR gy 0, o s R R AT
: Sia s U BN ha =




w3

Heat Regulation (Physical)

Ncwton's law of cooling statcs that the rate of cooling of a body warmer than
its surroundings is proportional to its surface area, and to the difference in tem-
peraturc between the hot body and the cooler surroundings. In man this heat loss
occurs by convcction duc to air currcnts next to the skin, by radiation or infrared
emanation from the skin independent of air movement, and by conduction which is
an insignificant molccular neat exchange unlcss the man is unwise enough to
touch bare metal or immerse his hands in a solution of alcohol or gasoline at
subfreezing temperatures.

Physical cooling is regulated by the circulatory changes explained above, and
by sweating in case the man becomes overheated. This heat is lost normally in
the following proportions:

1. Direct ioss from the body surface, 63-7-%

Insensible skin perspiration, 14-18%

. Saturation of inspired air with water vapor, 8-9%

. Warming of inspired air, 2-9% (at -400)

Warming of foods and fluids ingested to the temperature
of the excreta, 1% or less

O o> LN

Heat Regulation (Chemical)

This concerns the production of greater or lesser amounts of heat principal -
ly through the oxidation of carbohydrates in the body musculature. When man is
at 82°F. in air or at 91°F. in a water bath, there is a call for extra heat produc-
tion. The colder the man, the mo e production. The more physically fit the man,
the more efficieat his heat production.

Muscle heat is produced by normal contractions of exercise, in the cold by
increased muscular tension or tonus, and when thc body core or inner tempera-
ture falls from about 99°F. to as low as 64.4°F. (the record low from which an
intoxicated Negro woman recovcred) by shivering. Increased tonus and shiver-
ing are involuntary.

If while on the trail or working outdoors one gcts so cold that involuntary
shivering ensues, heat production can be incrcased by as much as 20%, by
tensing opposing muscles without making motion or doing work. This is a tem-
porary expcdicnt which may bring on fatigue rather quickly, so don't overdo it.

It is believable that significant heat is produced by the body's chief chcmical
plant, the liver. This seems borne out by the remarkable number of men in Ant-
arctica who have dcveloped liver enlargement without evidence of disease or
gross alcoholism.
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Shivering is depressed by anoxia (carbon monoxide ivom .oking as well as
from motors, and altitude eause this), by antipyrctics sueh as aspirin, by the
magnesium ion, by insulin, and by anesthesia or narcoties (including alcohol).

The entirc heat regulating mechanism, chemieal and physical, is depressed
by anestheties, nareotics, sleep, fatiguc, ana shock (gct that injured man into a
warm slceping bag as soon as possible).

Chemical production of hcat is under the control of the thyroid gland which
controls the Basal Metabolie Ratc or the rate of oxidation in the body. Physical
control is to some dcgree under the suprarcnal gland. Both thyroid and supra-
renal are under the control of the pituitary. Both glands hypertrophy or grow
somewhat larger in the cold.

Acclimatization

“he body's response to loss of core temperature is shivering. This is inef-
ficient, for with the increased heat of involuntary muscular contraction, there is
an increased blood circulation with further loss of temperature. In experimental
cold chamber studies, after exposure to tcmperatures 52-54°F. (year-round
tcmperature of temperate zone natural caves) eight hours daily, subjects were
found to have 30-40% increased heat production, diminished shivering after two
weeks, and drop in core temperature of 1°C. (2°F.) after 30 days.

Eskimos, Indians and Newfoundland fishermen whc have their hands in cold
water a good deal have remarkable subjective tolerance to cold h:ads. They de-
velop a greater circulation to thc hands which brings more blood and warmth to
the fingers. Of course, this calls for greater core heat production.

Dr. Edward Wilson and Birdic Bowers, partieipants in the '""Worst Journey
in the World" and in Seott's fatal haul to the South Pole took slush baths every
day on arising in preparation for their journeys, and they developed remarkable
subjective and objective resistance to cold. This might be a histamine-antihista-
mine reaction.

Thosc who swim in cold water or who stay (sensibly) barely warm enough for
comfort develop a thickening of thc normal layer of subcutaneous fat improving
insulation of the core temperature.

The BMR of Eskimos have been measured by many workers, and in almost
all cases it is found elevated over whites living in the same area. Whether this
is part of acclimatization or whether it is due to high prctein diet (see Nutrition)

is still debatablc.

If man docs truly acclimatize to the cold in some of the above ways, the
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process probably takes one to three months of life on the trail or of repeated
severe daily exposures with intermittent temperatures not over 7(°F.

HYGIENE IN TIiE COLD

Eyes

There is no natural adjustment to the glare of bright sunlight during polar
summer or alpine winter, whean reflected from snow, ice or water, even with
overcast sky. The longer invisible light waves (infrared) causec optic fatigue and
a remarkable eye discomfort the author has described as "calorophthalgia."

There is no natural resistance or acquired immunity to snowblindness caused
by the short invisible light (ultraviolet). Once snowblind there is a predisposition
toward recurrence with less than the original exposure for periods up to five or
six years. In sunlit snowscapes man must protect his cyes with dark glasses at
all times.

Ears

Ears are very cold sensitive and must have adequate protection, particularly
when it is windy. Drums sensitive to cool winds may be protected with a small
plug of cotton or soft tissue paper lightly put in the outer ear canal.

Nose

In the cold your nose will drip. This is not a head cold; it is natural. Don't
rub it with a dirty hanky - use your finger or soft absorbent paper.

Teeth

Brush your teeth regularly with a fluorine-containing dentifrice. Avoid
sticky sweets. Take a multiple vitami capsule every day.

Care of Skin

Soaking in water, excessive sweating, or excessive bathing with soap des-
troys the supercooling phenomenon of the skin whereby dry skin or skin with its
natural oils may be cooled from 0°C. (32°F.) down to -5° to -7°C. (20° to 23°F.)
for a time before frostbite begins. (This is the "critical" temperature.)

Bathing with soap every one or two days at Little America in 1956 produccd
over 150 sick call visits for skin ailments. With the same number of men (120)
at McMurdo Sound the same season, bathing cvery seven to ten days was corre-
lated with only threc cases of skin ailment. Because of the excessive dryness
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ol the atmosphere, the skin does not stay normally oily. Ciling or greasing of

the skin has been reported to (1) make the feet stay wetter in footwear; (b) soften
oxcessively dry, sealy skin; () keep ocean swimmers warm; (d) have no effect
on {rostbhite or freezing of the feet (in the Russian Army in World War IT). Pay
your money; take your choice. Animal or vegetable oits (lanolin, eastor oil, cte.)
are best for dry, craeking skin. Mineral grease (vascline or axle grease) is bet-
ter for keeping swimimers warm.

Soaps containing excess of alkali (most perfumed "complexion perfeetors')
or medications (""'B. O. preventers') eause much dermatitis. The only soaps to
be recommended are those safe for a baby, c.g., "Ivory™ or "White Swan." Un-
civilized Eskimos don't usc soap, and they rarely bathe. When their skin gets
too dry thieyv may use a little animal fat.

Adhesive tape (stieking plaster without guaze pad) applied to tender spots on
hands or feet BEFORE abrasion or blister may save o disabling infection. Put
tape over metal objects which must be handled with Lure hands in extreme cold.

Beards

Explorers traditionally grow beards. Shaving in eold water ean be trying,
and oecasionally the neeessary razor, soap, ctc. arc cxeess weight. One school
says beards keep the skin warm, another says they cover the telltale signs of
frosthive. The ends of the earth are the only plaee a man can get through the
scrawny growing phase without some ridicule. Every man wonts to grow a beard
at least onee, so most {irst-timers grow beards.

One sechool insists that a clean shave is good for morale. Whose morale ?
The important thing about beards is that they are a matter of individual taste and
preference, and no one in a position of leadership or cornmand should force his
preference on his associates--one way or the other. This does destroy morale.

Fatigue

Fatigue predisposes to dea.. in polar elimes. Man in these regions should
constanily be aware of it. Individuals vary widely in physieal endurance; in men-
1ol elasticity; in past and present health and nutrition; in body type, raee, age
cad past experience. Inseparable from physical futicue is mental fatigue, caused
by worry, fcar, frustration, boredom and personality clashes from erowding in
polar habitation.

Dangerously, fatigue causes haste, carclessness, and lack of appreciation of
conditions predisposing to general hypothermia and/or freezing injuries. Ina
vicious circle, sccondary apathy, headache, loss of appetite, and inercased sus-
coptibility to "colds" further irvitability, and creiices more fatigue.




In the cold the human "engine' runs faster and harder. Heavy, voluminous
clothes make common physical exertions more difficult. There are no "little
jobs' at temperatures less than -30°F. An ordinary four-man half-day jobh be-
comes an cight-man all-day job.

Experienced leadership, expert planning of tasks to he accomplished, and
sensible control of exertions diminish fatigue. Clothing must be as light and com-
fortable as possible, yet maintain body warmth. Man must be regularly "refueled"
with adequute palatable diet. Pcriods for mental relaxation and recreation should
be planncd. Above all, thcrc must be adequate physical rest. This rest is best
when the body has a warm, clcan, comfortablc bunk in a quiet, darkcned, well-
ventilatcd bunkroom. Cots and/or air mattresscs, foot "pocket warmers' (when
they work), and a clcan, dry sleeping bag make the trail almost comfortable.
Whether in pcrmanent camp or on the trail, continuous fire or safety (carbon
monoxide) patrol contributes not only to longcvity, but also to the mental relaxa-
tion necessary for restful slumber.

Altitude Sickness

Men suddenly transported to the South Pole, to the Greenland Icecap, or to
high mountain pass or peak for duty may suffer altitude sickness or mountain sick-
ness. This wili hit from 9, 000-10, 000 feet up. Over-exertion and fatigue in the
unacclimatized brings on headache, nausea with vomiting, dizziness, weakncss,
and a wish to God you weren't thcre. Sleep may be restless and in short periods
with bad dreams. The treatment is rest, take it easy, and give your red blood
corpuscles a chance to build up in number in order to carry more oxygen to the
tissues, particularly to the brain. You'll find cigarettes taste awiul, give you in-
digestion and the "pitti-pats' (in case you wcre never conscious of your heart be -
forc). Leave them alone and you'll more quickly acclimatize to the altitude. It
takes 2-3 wecks to usefully acclimatizc, 6-8 weeks to completely acclimatize,
and therc's no known way to specd it up.

One last word on altitudc: for man, one drink at 10, 000 feet equals three
drinks at sea level. If you don't want to be drunk at unaccustomed altitude, take
it easy or LAY OFF ALTOGETHER.

Alcohol

Hot drinks not only contribute to overcoming physical fatigue, but if at rcgu-
lar hours they become somcthing to look forward to. Hot toddies or a shot of
good liquor on occasion not only give physical reclaxation by promoting a comfort -
able sense of bodily warmth, and a cardiovascular rclaxing peripheral dilation;
but through relaxation of inhibitions, euphoria, and fceling of well -bcing, they
promotc mental relaxation, .thus contributc to morale. -




Beer is a logistie luxury. Freezing sometimes causes hottle breakage, sedi-
mentation and loss of carbonation. It contains tannic acid which must be detoxified
in the liver, and in cold weather the liver may be somewhat overworked chemically
producing heat and handling a heavy diet. Oddly, beer is as delicious at the poles
as it is in the tropies. Grain alcohol, vodka, and properly-aged hard liquors are
less toxic and far more compact.

Becanse of close quarters in polar camps, the drunk is particularly obnoxious,
and in this climatc he is a liability to himself and to the group until sober.

Alcohol taken on the trail in subzero temperatures where bodily fatigue may
bc extreme with lethargy, apathy or slow mentil reactions, may lower the body
temperatures to the point where death occurs. However, oft-told tales by old ex-
plorers (rarely recorded in the official documents of their expeditions) disclose
that many gallons of spirits have disappearcd pleasurably on many occasions,
albeit with some close calls and a few deaths. On the whole the good in controlled
imbibition outweighs the bad, and it may contribute to a healthicr, happier crew.

Tobacco

Tobacco is an unnecessary weight and expensc. Those habituated become
nuisances to theinselves and others when the supply runs out.

There are three toxic dangers in the use of tobacco which are as follows:

2. Chewing tobacco or cigar butts gives the truc effect of nicotine—a sympa-
thetic nervous system stimulating alkaloid which causes constriction of arterioles
and makes the user prone to cold weather injury. The irritants in tobacco have
been accused of causing lip and mouth cancer (Gen. Ulysses S. Grant).

b. Smoking.subjccts the lips, mouth and respiratory tree to two toxins:

1. Carbon monoxide: This is what gives the "lift" to smoke and what
makes one dizzy the first puff after long abstinence. This definitely affects
"wind" and fatigability. Because it diminishes oxygen available to the tissucs,
use of tobacco is forbidden during treatment of patients suffering a frozen ex-
tremity.

2. Smoking is u stcam distillation of the smoldering tobacco leaf and
produces coal tar which, whether from smoking or from industrial "smog, " un-
doubtedly is responsible for the increase in lung cancer reported hy the medical
profession ithe past 20 years.

Iygicne Do's and Don't's

1. Bathe generally no oftener than once everv scven to ten days. Crotch.
armpit and toc bathing may be indicated a little oftener for sceial aceeptance, but




if elothing is worn correetly and housing temperatures arc kept iow cnough, this
wili not be neeessary. On the trail, men suffer no ill effects from not bathing for
four to five months.

2. If bathing is impossibie, clean your feet with the socks you 've been wear-
ing before putting on clean socks.

3. Kecp busy, yet get sufficient 1¢cst; have tolerance and consideration for
your messmates. Give liberally of your talents for the enlightenment of others
and morale will stay high.

4. If you use alcohol or tobacco, bc moderate in camp. Abstain on the trail.

5. Don't overdo physical exertion until you learn your cold weather limita-
tions. If you have sensible perspiration, you have done too much too fast. If you
do get wet from perspiration or otherwise, keep moving until you dry out or can
get into shelter to takec the wet clothes off. Don't chill!

PSYCHOLOGICAL ADJUSTMENT

In novices and in old explorers the first effect of increased suprarenal and
thyroid activity in the first month or two of life in the cold is to make those
people over-active, ''nervous," quick to anger, and easy to offend. There is ten-
dency for increased eating, drinking, smoking, recreation, etc. There seems to
be a "times 2" factor in everything. Rapidity of thought with pressure of dead-
lines, ‘rustration by weather or other circumstances cause quick tempers, irri-
tability, and "spinning of wheels."

Fear or anxiety in a strange environment is most pronounced in newcomers
without experience or as much training as the old hands who have learned faith in
themselves and in the Almighty or they wouldn't return. As familiarity breeds
contempt, the tyro group slowly begins to lose motivation, efficiency, and desire
for work. During winter isolation they slow down mentally. Ambitious projects
and pre-cxpedition plans are rarely completed, sometimes barely started.

With longer and longer nights until it is completcly dark comes somce depres-
sion to most, and to a few, sclf-pity. Those who expected to "rough it" arc de-
pressed by the comfort of most polar camps. Life for most men in these camps
is dull and mundane, lacking any sense of adveniure, and those lacking sense of
humor and flexibility are disillusioned.

The art of self-entertainment with talk, writing, music, theatricals, games,
art, and good rcading Las been largely lost through the rapid advance of television,
radio, movics, nightelubs, and girlie shows by an entertainment-crazed society
whose taste to those who love opera, symphony, and the legitimate stage is
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deplorable. Thosc first to break down are thc ones with f2w inner rcsources and
little cultural or advanced cducation who, when they "find themselves' in an iso-
lated polar community don't likc what they sec. The psychological low in most
camps is just before midwinter.

"Big E:!e“

This is a term used to cover a number of phenomena. Polar life in fixed camps
for many is like war, days of boeredom and inactivity interspersed with moments of
terror. Some, through boredom, loneliness, or worry develop insomnia. This is
assisted, no doubt, by frequent trips to the coffee urn late at night, until the "'big
eyc clubs" formecd of people with similar problems or interests often seem to drink
coffee all night.

"Big eye'" is also used to denote those with a '"10-mile stare in a 10-foot room."
This is found in those who do a great deal of reading, writing, or close work, at
their jobs or on leisure ti:ne. Their fatigue of ocular accommodation is relieved by
the stare. There is the neurotic day drcamer type who, in rebellion against his en-
vironment, stares into space frequently to lose himself in fancy of the future or in
past pleasures. Lastly there are '""normal neurotics" with an element of self hypno-
tism who stare sightlessly and thoughtlessly when they aren't sleepy, arc well fed,
comfortable, and can't think of anything pressing to do at thé moment. "'Big eye" is
not a polar pnenomenon. It may be found in the confined spaces of control towers,
submarines, prisons, etc. Some are cured by the fitting of proper glasses, some
are neurotic, some are normal. It is more often a phenomenon of the educated, for
more primitive people faced with the same dearth of stimulus simply go to sleep.

Headache

Headaches are frequent in some polar camps. Some have ascribed them to
tension from restraint or feelings of aggression arising from close quarters. This
conclusion was drawn because figures at two bases one season showed that scien-
tists and officers had three times the incidence that enlisted men did. However, it
is our opinion that most hcadaches are not due to tension, but are due to:

1. Sinusitis sicca caused by cold outdoors, and by excessively dry and often
too hot air indoors.

2. Dehydration from cold acclimatization (in a few), from excessive indulgence
in coffce, and from cxcessive alcoho!l intake.

3. Inadcquate ventilation causing toxic accumulations of carhbon dioxide, carbon
monoxide from heaters and cigarette smoke, and fumes from heaters, stoves and
water melters.

4. Excessive smoking caused by boredom, and

5. Fxccssive eye strain from inadequate lighting, too much reading, close hand
icraft work, excessive movics, and in winter rarcly anything to look at over 50 feet
away.
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Group Attitudes

At the cud of the winter when the group of old timers is replaced by a new
group, the old timers are "bheatl" and sick of the plice. The newcomers are bub-
bling with enthusiasm and energy. The old timers look on the new group as usurp-
ers of something which has become a part of them, and they are suspicious of the

new stewardship. After all, they've BEEN there, and the newcomers are hardly a
nps cut above the summer "touristos.'" On the other kind the newcomers may bhe
of shocked at their first view of a polar camp and wonder why the old timers didn't
s : make better use of their time. Group loyalties are high, and as soon as continuity

: can be assured, the old timers should be sent back.

In smaller groups, and with a cadre of stable oldtimers who can take two years
running, the British F.I.D.S. expeditions maintain a nicer continuity of operations,
m." although it is suspected that occasionally "old school" clannishness may raise its
haughty head.

b
gn¥ In small parties, two men, because of their interdependence, will get on well
in together, and will tend to overlook each other's irritating habits or mannerisms.
no- A party of 3, unless one man is experienced and is the acknowledge leader, will
d, end up with two men picking on the third for some quirk, and there is almost
'ig bound to be trouble, unless all three are Scotchmen, in which case they will form
i a St. Andrew's Society and harmony will reign. Parties of four will usually get on,
e because they will pair off and balance their banter.
for
Readjustment
Having withstood adjustment to a polar environment with minor personality
changes for a year or so, what happens when a man comes back to civilization?
Depending on the original personality, polar life can be a forge for tempering
is stecl or an oxidant for rusting it. Longer stays on the ice tend to give more pro-
L found and more fixed changes. The readjustments are easier and take a shorter
it time cach time a man rcturns from a sojourn in country as strange as the moon.
One learns to truly appreciate good cooking, a drawer full of clean, mended
clothes, the beauty of trces and flowers, the smell of new-mown hay, the sound
of a mocking bird or meadowlark.
nce
Why do some men return again and again to these regions? As in the burial
bon ceremony for the late lamented, we forget his faults and praise his good. Man
d fortunately remembers the fun and forgets the hardships of the expedition. Some
return because they originally found themselves there, some because they are
more appreciated on the ice than in civilization, some for unsatisfied ambition,
iand - some to continue a fascinating investigation, and some because they hcar Aurora's
feet song in a polar sunset.
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Morale

To combat monotony, boredom, frustration, mental fatigue, depression and
self-pity, which somctimes occur in isolated polar camps, particularly during the
long dark winter, tihc following suggcstions are offered:

1. WORK. All hands should realize that thcy may have to CHEERFULLY =nd
efficiently take their turns in rotation at common camp duties, building, shoveling
snow, carrying snow, digging pits, clcaning common spaces (every man is expected
to keep his own quarters ciean and free of fire hazards), serving, doing dishes,
cooking, etc. This may be drudgery, but it changes routine and contributes to the
health and happiness of all, particularly to the man involved. If a man's work is
well-planned, he will look forward to the next day's tasks. The man who enjoys
his work and has plenty to do is least likely to deteriorate and develop "cabin fever"
or '""blackout blues." Obviously useless or invented werk has the opposite effect.

2. FOOD. It is desirable that a wide variety of food be available. It should be
tastily cooked in as many varying ways as possible, pleasantly served and in ade-
quate amount. On small bases differing individuals may take turns planning the
week's menu. Men who cook specialty dishes should be encouraged to spell or help
the regular cook, who should be free of rcgular cooking duties one day cach week.
At small bases, seating arrangcments should be varied from time to time.

3. REST. There should be no noise after 2200 and no lights after 2400. Sleep-
ing rooms should be at + 50°F. and well-ventilated. Daily physical exercise with
weights, ping pong, even hopscotch, will assurc those with sedentary jobs sufficient
fatigue to assure sleep.

4. PARTIES. Once every five to ten days in wintering camps, on national
holidays, Midwinter's Day, Christmas, Easter, birthdays of individuals, and on
Guy Fawkes' Day, a community party with movie, home talent acts, special food,
and social liquor is a grcat morale hooster.

5. EVENING ENTERTAINMENT. Movies two to three times per week. Lec-
tures one or two times per week on scicneces, exploration, travels, physiology,
first aid, safety, survival, ctc. by compctent authority impart valuable informa -
tion. Toastmasters Clubs teaching public speaking, correspondence courses, and
courses in foreign languagces are profitably-spent time for groups.

6. GROUP PROJECTS. Small groups may want to train in choral singing, play
in musical groups, build a Finnish steam bath, compecte with other groups at
games or contests.

7. TOURNAMENTS, to cstablish camp championships at dominoes, chess,

checlzers, card games, backgamrmon, ectc., crcate intercst. (Gambling for money
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is usually to be frowned upon.  Few friends arce made gambling, and a small eamp
can't tolerate enmitices well).

8. CREATIVE HOBBIES. Painting, woodworking, photography, leatherwork,
model-making and serimshaw make many forget their troubles.

9. LIBRARY should contain a wide assortment of hooks on biography, history,
travel, novels, ete., depending on the cduecational level of the ercw.

10. MUSIC has charms, but there should be enough separate record players
far enough apart that the lovers of symphony and jazz won't get in each other's
hair—they may anyway.

11. NEW from the outside world by circular or hulletin and use of @ mateur
"ham" radio for coatact with families can both help and depress morale, for good
news may be counteracted by news of death, illness, divorce, broken engagements,
ete., whieh in isolation producc magnified worry, anxiety and grief.

12. INFORMATION by bulletin board or camp meeting helps morale. News of
personal interest, job rotations, projects, etec. lets each man know how he fits
hour by hour, day by day, and month by month.

13. PRIVACY for individuals, particularly in smaller camps is almost a neces-
sity. Therc are times when the face of onc's best friend is almost intolerable, and
man to maintain his balance must have time and a place where he ean face only him -
self.

H_- ig IH

Three types of men go to the polar regions: egocentries, egomaniaes, and
""Ego' Seouts. Whatever the personality, most men have egocentric motives in
voiunteering for polar duty. The publicity and acelaim given most expeditions in
the past have turned the heads of some leaders, making them selfish, arrogant,
dietatorial, omnipotent, jealous of others, and sometimes frankly paranoidal. In
the past, leaders of expeditions have got on together about as well as lead dogs of
rival teams.

Some egocentrie cxpedition members have felt that they were being held back
and did not get their share of the aeclaim. Ia their drive to "be somebody" some
have become expedition leaders and have quickly fallen into the above egomaniaeal
pattern. The leader with strong feclings of inferiority, making him overly ambi-
tious, may be early ostracized by all hands or will find mutiny in his ecamp before
season's end.

Ego (Eagle) Scouts at an carly age have ambition. Their advancement givus
them close acquaintance with nature, and with their responsibility to other individ-
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uals and to socicty. It teaches many skills invaluable to life on the frontier. They
early realize that with advancement and "being somebody' must eome responsibil -
ity and I amility. With maturity they make execllent leaders. If not inelined to
lead, they're handy on an expedition.

Leadership

As in a military campaign, leadership of an expedition will play a large part in
the happy and efficient accomplishment of its mission. Leaders must be strictly
selected from well-qualified volunteers, and should be elosely studied during per-
formance of predeparture duties. Responsibility and authority erystallize charaeter,
either uneovering hidden talents and bringing out the best that is in a man, or turn-
ing him into an intolerant, bigoted dietator who will be ostracized by all hands or
who will divide a group into warring faetions. This is particularly true in polar re-
gions where close assoeiation peels baek the veneer of sophistieated soeiety, where
weaknesses in personality beecome grossly magnified, where eseape from the group
or individual is impossible, and where increased adrenal aetivity causes gross
flaming of smoldering emotions.

Well -baianeed individuals from day to day probably balance a little to the right
of eenter on tne following ehart (or we like to assume they do).

PREJUDICED TOLERANT

Selfish Poor’_l}’[_o_rille Good Morale Goenerols
Irresponsible 4 T Trustworthy

Sad Happy

Lazy Industrious
Lonesome Center of atiraction
Quiet Communieative
Fearful . Confident

Cowardly Brave

Daredevil Prudent

Rude Polite
Unecooperative |/ Cooperative
Inefficient Efficient
Thoughtless, Vain, Braggart Considerate, Humble, Modest
Weak, Still, Fatigues Strong, Active, Energetie
Apathetie, Unimaginative Self-reliant, Organized
Seditious, Diriy Loyal, Clean

As these eharaeteristics are found in the individual, so there is a distribution
curve in the group. The total and day to day halance of these faetors in the leader
or leaders will shape the pattern, degree and distribution of morale and efficieney
of the entire group by example and preeept. Leaders must he practieal students
of men and their behavior. A leader's most valuable asset is an introspeetive abil-
ity to dissociate himself from time to time, mentally sit on a eloud, look down on
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himself as a member of the group, and uncwmolionally evaluate not only his own
mental Minventory' and hehavior, but coldbloodedly assess its effeet for better or
for worse on the group. 1f the leader is never quite satisfied with what he secs

from the cloud, if he determinedly works to better the picture, and if he ean main-
tain his sense of humor, the expedition will be a ""ShaekeltoNansen' classic.

Leadership demands (1) intelligence and understanding; (2) good example; (3)
firm justice; (4) loyalty up, but more important, loyalty down; (5) sensc of humor;
and (6) suffieicnt respeet for the cgo of others to praisc in public but always criti-
eize strietly in private.

Jchn Paul Jones' immortal leadership reeipe niecly utilizes these ingredients:

"It is by no means cnough that an offieer of the Navy should be a capable mari-
ner. Hc must bc that, of coursc, but also a great dcal more. He should be, as
well, a gentleman of liberal cducation and refined manncrs, punctilious courtesy
and the niecst scnse of personzl honor.

"The Naval Officer aboard ship and in relation to those under his command
should bc the soul of taet, patience, justice, firmmess and charity. No meritori-
ous act of a subordinate should escape his attention or be left to pass without its
reward, even if the reward be only one word of approval. Conversely, he should
not b« blind to a single fault in any subordinate, though at the same time, he should
be quiek and unfailing to distinguish error from malice, thoughtlessness from in-
competency and well-meant shortcoming from heedless or stupid blunder."

HEAT CONSERVATION

Newton's law of cooling states that the rate of cooling of a body hotter than its
surroundings is proportional to its surfacc arca and to the difference in tempera-
ture between the body and its surroundings.

Body heat loss in resting man is about 55% through radiation, 15% through
convection and conduction, 23-27% in insensible evaporation from the lungs and
skin, and 2-9% from thc warming of inspircd air. As external temperature de-
creases and hcat loss inereases, proportionately less of the heat loss is from ra-
diation, and morc is from convection, conduction and evaporation.

Museular cxercisc even in extreme cold eauses sweating. Apprchension and
frustration causc "cold sweat," most dangcrous to hands, feet and forchead. Be-
causc moist surtaces conductheat twenty times faster than dry surfaces, and be-
cause water is fourtcen times more cooling than dry air, in the cold, man should
kcep his clothing dry and shouid underdress almost to the point of discomfort to
prevent sweating with resultant rapid heat loss by evaporation and conduction.
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In order to have physicil measurements with which to comparc differing
clothing, rescarches developed the "clo* unit, which is defined as:

0C. 48 Oy,
kcal/sq. m/br St B.T.U. /hr/sq. ft.

Visualized this mcans the thermal insulation which will keep u sitting, resting
man of mctabolism 50 KCAL/sq. m/hr comfortable indefinitely nt temperature of
700F. (21°C.), relativc humidity less than 50% and air movement 20 ft/min (1/5
mph). This is of theorctical intercst in the laboratory but of little value in the
field.

Practically, however, using this formula's variables, we may assume (1) a
group of resting men have about the same energy expenditure; (2) relative humid-
ity is insignificant; and (3) temperature and wind have a great bearing on the
amount of insulation necessary, and of thc two wind is more important because
by far, the greatest heat loss is by convcction,

"Wind Chill" tables, g..ing correlation between temparature and wind, have
been prepared for naked man, using physical and not phyeiological test subjects,
and spherical diameters foreign to man. Man's cooling varies with body dlame=
ters, air turbulence, type and amount of insulation, activity, and positional re-
lation to the wind. Use of tables below -20°F is impractical, because the wind
chill factor is off the chart. These tables have usc in cold indoctrination of
masses of inexperienced soldiers by uninitiated officers.

Wind is of increasing importance from 0-10 mph, but of decrcasing import-
ance as the velocity bccomcs higher. Hence, in polar climes thc most important
single item of general clothing is thc outside layer which repels wind, yet which
should allow the escape of vapor to prevent a moist skin. Total vapor barriers
are grossly dangexzors.

In spite of the physiological mcthods of heat conservation (vasoconstriction,
dehydration, slowing and shunting of blood circulation, and deposition of fat),
man must clothe to survive cold climates.

CLOTHING

Clothing for man in thc cold must be, in order of importance, protcctive,

comfortable (light, loose, simple), durable, and casy to clean. It may also be

"stylish, "' but NOT at the expense of uny of the above factors.

Because of the author's pcrsonal discomfort and dissatisfaction with the effi-
cicney, wcight and bulk of issucd military and privately acquired clothing, he
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began clothing rescarch in Antaretica in 1956, Obscervation of previous U.S. Ant-
arctie clothing, of British Himalayan and other clothing worn by New Zealanders,
of privitely-owned items of American explorers previously in the Arctic, and
bhased on Eskimo principles (so far as he knew them), he began, with his wife's
assistance, te manufacture clothing for ficld trial and modification on subsequent
expeditions.

The Eskimo has been in the business of cold siurvival quite successfully for a
long time. His 1-1/2 to 3"-thick caribou or hear skin clothing gives 7-12 clo units
of insulation, but less than 4 clo units are used when the Eskimo is active at tem-
peratures of -40°F. Hc doesn't remove his clothing--he utilizes the "diving bell"
principle of pullover parka enclosing warm air. To cool off, he ventilates the
bell at neck and skirt. In skin tents, rock, earth or wood kuildings, he maintains
temperatures about 70°F. in daytime and 50°F. at night. In bad weather he stays
inside. He is out an average of 2-4 hours per day in winter and 5-9 hours per
day in summer. When exercising, he maintains a steady moderate pace to keep
warm without over-exertion. Ordinarily he wears only one set of garments,
usually fur out. In extrcme cold he wears the less durable skins of smaller ani-
mals sewn together in fur inner garments. This gives him three dead air spaces
with two garments.

For large numbers of men, furs are not available, are prohibitively expen-
sive, bulky, hard to clean, and there are not enough people who know how to con-
struct and maintain fur clothing efficiently. (This is the prime reason why early
explorers took Eskimo women along on long excursions or hunting parties.)

A vacuum is ideal heat insulation; next best is a dead-air space, of optimum
efficiency 1/2" thick. To keep air ""dead, " minimally conductive fur, fleece,
plastic, or compartmentation minimizecs convective air currents. This insulation
should be non-hydroscopic. The idecal outer shell would be pliable, light, durable,
wind-resistant and watcrproof, yct allow water vapor from the skin to escape. A
series of thcse insulated clothing shells will allow man to accommodate himseclf
comfortably to the complcte range of polar temperatures, with and without exer-
tion, by donning or doffing one or more layers.

Textiles

1. Avoid nylon-fiberglas combinations. They arc said to be almost explosive
and burn likc magnesium.

2. Cotton. Thc best is Egyyptian cotton with the longest fiber. 'Sea Island"
or "Pima' is thc longest-fibered American cotton.
(a) Weaves. Broadcloth {poplin or sailcloth) with square weave in gener-

al is more air-tight than twill (gabardinc) or satcen weaves.
(1) The original (1928) Byrd cioth was broadcloth 120 x 132 cotton
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threads to the inch. It was an excellent windbreak but was ragher liable to tear-
ing. This was patented by Reeves Brothers, Worth Street, Philadelphia. Sinee
that time, many textiles have been ealled "Byrd" cloth. The windproofs of Op-
criation DEEP FREEZE have been cofton "Byrd" cloth of gabardine weave from
94x144, 56x96, 59 64x80. They have been only moderately efficient and quite
friable.

(2) The same thing probably happened to '"Grenfell" cloth, for the
fabric I used as lining on my first homemade parka (proving to be unnecessary
weight) was a 56x66 cotlon twill which was not as windproof ag my service sum-
mer khaki dacron-pina cotton shirt.

(3) The shell of my first parka was Egyptian saileloth (British "Ven-
tile'"), 96x1i08 threads/inch, which shrunk remarkably to 104x120, This was an
excellent windproof, but in cotton at 4 oz/yard, it proved too easily torn and te
have little abrasion resistance.

(4) My second parka was made of "Kg cloth,'" a 5 ez/yard cotton
broadcloth of 72x112 count before washing. This was more durable but still not
satisfactory.

(5) "Brinje' cotton fishnet insulation has been worn inside wind-resis-
tant outer shells, but its weight is relatively too great for other than underwear.

(b) Advantages of Cotton
(1) After first washing there is little shrinkage.
(2) No static in blowing snow.
(3) Clothing easily mended. ‘
(4) No foreign body reaction in puncture wound.
{5) Non-irritable to skin (if undyed).

(c) Disadvantages of Cotton
(1) Quite heavy if wear- and tear-resistant.
(2) Flames in fire.
(3) Dries slowly.
(4) Inclastic. ) As fluff
(5) Mats with wear.) insulator

(d) Uses in Polar Clothing. Underwear and innermost socks (gricg, un-
dyed, or white)

3. Synthetic Fibers
(a) Fabrics

(1) Becausc of their abrasion and tear resistance with relatively light
weight, nylon has been used a great deal in military and alpine cold weather
clothing in wind-resistant and windproof fabrics. "Wyncol" is the light Everest
windbreaker cloth made by Howard Flint & Co., Avery House, London. "Duplon
2060" - 2 0z/44" yd. (tears too easily), and '"Duplon 2131" - 4 0z/44" yd. (quite
tear-resistant) are neoprene-coated nylon fabrics which are said to be waterprooi,
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yet allow vapor from inside clothing to escape. It is made by Duplor of Canada,
Lid., 423 Mayor street, Montreal 2, Quebece. Heretofore use of rubber, latex,
or necoprene for clothing or clothing fabrics has retained insensible perspiration
and sweat to the extent that the insulative property of the clothing was lost.

(2) One-ounce rip-stop nylon parachute fabric (104x104 with a heavy
line every 20 fibers) is delightfully strong for its weight. It makes slick liners
for heavy clothing. making them casicr to don and doff, although it is extra
weight. It has been used as shell for quilted underwear in some of the finest
sweat-producinug clothing to datc. I use it only for the inner pocket of parkas.

(3) Relative lightness and elasticity of nylon is responsible for some
of the best fluffy insulation fabrics.

a. Possibly the best of thesc insulators (I naven't used it) is
"Flalon," a nylon flcecc with nap on both sides, giving it theoretically the great-
est resistance to compression per unit weight. This is 10-1/2 0z/42" vd. and is
made by Kitchener, Ontaric, Canada.

b. "Ephernyl" nylon fleece, 11' 0z/yd. is made by Official
Fabrics, Inc., Div. of Hanora Fabrics, 1412 Broadway, New York 18, New York.
It is the fleece used to line my parkas and pants, and for the added layer in the
elbow, knee and butt of all shells, shirts and trousers.

¢. "Carmolon" at 14 ox/yd. is a short orlon pile woven in a cotton
back by David B. Carroll and Co., 205 W. 39th, New York, New York. It should
be washed before tailoring. This is not quite so desirable as "Ephernyl" because
of weight, nor as "Baronessa' because of its short pile.

d. "Baronessa' is a 3/8" wool pilc on a nylon back, 19 oz/yd.,
made by The Shelton Looms, Sidney Bluraenthal Co., 1 Park Avenue, New York,
New York. It doesn't shrink perceptibly when washed.

(b) Advantages of synthetics
(1) Sheds water.
(2) Strong to abrasion and tearing
(3) Elastic.
(4) No foreign body reaction in puncture wound.
(5) No shrinkage.

(c) Disadvantages of synthctics
(1) Melts in flame.
(2) Very hard to mend.
(3) Brittle in extremce cold.
(4) Produces static in hlowing snow, and in contact with wool.
{5) '""Cold" fabric.

4. Cotton - Nylon

(a) Fabric. Mil-C-3924, cotton warp and nylon filling, oxford, military
specification of 9 August 1954, amended 16 April 1957, is a tough, cxtremely
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wind-resistant 5 oz/yd. abric, 196 warp x 68 filling, which I have used for all
paunts, shirts and park: shells since 1959. It was developed for the U.S. Depart-
ment of Defense. 1 don't know if it has ever been produced for commercial use.

(b) Advaniages
(1) Very liltle shrinkage (1 to 2%).
(2) Chars to fiame. Isolatcd holes have tough edges.
(3) Excellent tear and abrasion resistance.
(4) Mends beautifully.
(5) Sheds water.
(6) Washes easily, drip-dries without wrinkles.
(7) No foreign body reaction to puncture wound.
(8) No static in blowing snow.

(9) Non-irritating to skin.

(6) Disadvantages
(1) Isn't on the open markct.

(d) To compare Mil-C-3924 with two similar cotton fabrics, Mil-C-342B
of 17 October 1956, Cloth, Cotton, Twill and Poplin, Wind Resistant, the follow-
ing figures speak for themselves:

Mil-C-342B Cotton Mil-C-3924 Cotton-Nylon

Weight, oz/yd. 5.0-7.0 5.0-7.0 4.5-5.5
Yarns/inch 185%90  106x52 196x68
Breaking Strength 175x75 125x65 185x140
Minimum water repellency

after washing measured as

hydrostatic pressure 21 cm. 21 cm. 30 cm.
Maximum dynamic absorption 35% 35% 30%
Air per;neability cuft/min/sqft 8.0 5.0 3.0

5. Wool
(a) Fabrics. As the cheapest, most commonly used animal fiber in

clothing. Wool fabrics are myriad in variety, weight and fashion. Its greatest
use in polar clothing is in kceping feet dry and insulated. :
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(b) Advantages
(1) llygroscopic.
(2) Elastic.
(3) Slow to burn.
(4) "Warm''

(c) Disadvantages

(1) Hygroscopic.

(2) Irritates skin.

(3) Shrinks a little more each time it is washed or cleaned.

(4) Heavy when woven tight and thick enough to impede air move-
ment, or to have good abrasion resistance.

(5) Produces static in biowing snow, particularly when in contact
with plastic fabrics.

(6) Foreign body —eaction with puncture wound.

(7) Hard to mend.

(8) Moths love it.

(d) Uses. Irreplaceable in
(1) Second (or third) layer of well -shaped socks (if not washed
too often).
(2) As sheepskin for the hygroécopic bootee in the mukluk. This
inner bootee, with adequate rep.acements when it gets wet, answers the requi-
sites for foot gear that the skin temperature must be maintained at 68° to 940F. for
comfort.

Inner Clothing Layers

Clothing layers providing 1/2" thick dead-air space gi\/e maximum warmth/
weight. Thicker garments lose efficiency due to heat loss by internal convection
currents.

a. Underwear. Insulation for the innermost dead-air space comes from
underwear. Brinje, fishnet or raschel cotton underwear, woven 1/8" to 3/16"
thick, four holes to the square inch is thicker, more efficient and only half as
heavy when wet (and much easier to dry) than conventional cotton long underwear.
It neither shrinks on washing nor irritates the skin, as do wool or part-wool gar-
ments. Easily washed summer underwear shorts are worn under it to keep it
clean inside longer. ("T'" shirts may be worn under Brinje undershirt if heavy
back pack makes the fishuet uncomfortable; likewise, undershorts reduce irri-
tation of the tender sessile exnlorer to "waffle butt'" engendered by excessive

sitting.)
Second best underwear.is cotton waffle-weave developed by the Navy on the

brinje principle, but the holes were filled to reduce arguments with skeptics. Not
as thick as the above fishnet, it is not as efficient.
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Avoid quilted nylon underwear, for it causces excessive sweating with exertion.

b. Shirt. Wind-resistant shirt and pants over underwear maintain the inner-
most dead air space. The "All-Ameoviean Boy' wears wool plaid shirts to keep
warm--besides, thcy're eolorful and make him look like a pioneer. Wind goes
through, and such a eombination is actually quite cooling in hot windy weather.
Wool service shirts are tighter in weave and heavier, but the wind goes through
them too. The -andard tightly-woven summer serviee shirt, part cotton and part
nylon or daeron, "wash and wear, " theoretieally a eool shirt, beeause of its wind
resistance is a very warm winter shirt when worn over thick underwear, exeep.
that wind blows in the front between the buttons. My eotton-nylon pullover shirt
is made with eollar and button flap pockets to the measurements of a uniform shirt.
The "cowboy" neck allows easy donning, minimizes air ventilation, and allows
effeetive neck closure with only one button. The aloha shirt skirt can be worn in
or out of trousers to allow ventilation, for the "bell" prineiple assures maximal
effieieney with minimal weight and maintenanee. Those who object to pullover
garments are lazy, arthritic, or too old to be engaged in eold weather operations.
Length of the shirt allows the bottom seam to hang at mid-pelvis with the shirt
out. Button-tab sleeve closures allow open sleeve apcrture for ventilation, or
elosure on the second button to minimize air eireulation without eonstricting
blood cireulation to the hands.

c. Pants. These are tailored full-butt to allow room for eomplete non-
compressing flexion of the thighs, to minimize heat loss when seated. Like pa-
jamas, they are held up by a parachute riser nylon tie-tie, whieh minimizes the
area of heat loss (quite remarkable on infra-red studies, from the constrietion
of even a narrow belt). One feels insecure, but gets used to the laek of seeurity
of the pajama top.'" Bottoms are equipped with heel straps worn over outer soeks
and fine eord bottom tie-ties. Poekets, two tront and two back, are external
pateh poekets with nylon "Velero' or hutton poeket flap closures. With mukluks,
this outfit is eomfortable indoors without sweating up to 80°F. (too hot). Under
windless conditions out-of-doors, with added gloves or mittens and chaperone
(eap), it is eomfortable down to 30° to 50°F. sedentary, and down to -20° to
-300F. with exercise.

Seeond Layer

a. Inner Parka. Only a wind-resistant pullover parka with hood made to
Eskimo pattern, lined head and front pocket with "fur" pile on shrink-proof base,
trunk and arms lined with nylon flecce, increases tolerance to cold down to 10°F,
sedentary and down to -10V1". with exercise. Loosening tie-ties at face, neek,
belt, erotch and button flap sleeve allows acration and cooling.

Sleeves should be suffieiently wide at the shoulder that the arm and hard may
he pulled up inside the sleeve and the hand put in the opposite armpit to thaw

36




frosthite with minimal loss of core temperature. This width also minimizes pres-
sure on the brachial artery, which in "conveutional™ coats predisposes to eold
injuvies of the hand.

b. Pantsi This wind-resistant shell, lined with nylon fleece, with above
parka gives comfort down to -30°F. sedentary and to -60°F. with moderate exer-
cisc. They arc held up with figure 8" G.I. suspenders, have pyjama top tie-tie
and small bottom tie-ties to keep out sno... Bcelt circumference should be four
inches larger than inside pants to allow retrieving articles in inside pants pockets
with belt tie-tie loosened. Carge pockets at thigh sides with bottom flaps above
parka border give ready access to treasures with minimum of heat loss or snow
in pockets.

Trunk Protectors of "Core Heat"

Traditional wool sweaters are too heavy for the warmth provided and they are
wool. Cotton sweaters are heavier. A light quilted dacron vest covering thorax,
kidneys, and upper belly, worn betw:en shirt and parka, is the difference between
cold hands and feet with much shiveing at -50°F. and absolute comfort at -60°F.
sedentary. These are to be found in Army-Navy suiplus stores. (As manufactured,
they're one inch to three iuches tco short for tall men.)

Third Layer

The outer parka and parka pants are exactly like the inner items, except
they are one inch longzr and two inches bigger around. There need be no fur ruff
on the outer parka hood tunnel. Since completing this outfit, I have not been cold-
er than -60°F.; however, I believe the third layer, over first, second, and
dacron vest, will take me in comfort down to -80°F. sedentary, and with moder-
ate exercise to the world's coldest, -127°F., at lcast for a few hours.

Head

For usual mid-summer weather in Antarctica, the blue stocking watch cap
or any other cap or hat with some ear protection under wind;roof parks is suffi-
cient for most temperatures. For colder coastal conditions ard for all inland or
survival conditions a pilc-lined windproof (not woven wool) balaclava is a MUST.
Pile-in, pilc-out windproof balaclavas and fur hats give maximum comifort at
temperatures below -40°F., but produce massjve sweaiing with exertion.

x

Heat loss by the unprotected head may be 1'/ 3 of total body heat production
at 60°F., 1/2 at 40°F., and 3/4 at 5°F. A widc Canadian observed, "A cold
brain is a numb brain; only dumbriins gel numbrains. "

A "chapcrone" is a wind-resistant pile-lined balaclava with a six-inch apron
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fore and aft. It is excellent protection when using a sleeping bag and is indispens-
able for streteher cases in casualty bags. Parachute jumpers swear by this item,
and its the thing to be wearing il you're dunked in sea water. Heavy exertion in
this headgear even at these low temperitures almost invariably causes sweating,
so when exerting, the apron and bottom arc turned up to give the appearance of

a Muscovite.

A thick, soft, woolen muifler gives great comfort to the neck and front of the
chest under very cold conditions. It can also be used shawl fashion over the head
should ocecasion demand. Wrapped twice around the face to breathe through gives
fair protection to the lungs at temperatures below -25%0 -30°F., particularly
with heavy cxertion, and at higher altitudes.

Sewing Notes

If you are going to make your cwn clothing or have a friend in the parachuie
loft:

1. Quilting using feathers, cotton wool, wool, or other insulating sandwich
material gives light warm clothing; however, it is bulky; it is hard to clean
and virtually impossible to wash and/or dry; it is rarely durable; it is usually
very expensive if good; it mats or compresses with use; and the sewing union of
inside to outside gives considerable conduction heat loss unless these lines are

overlapped (more material - additional weight.

2. All materials shouid have a hot soapy wash, rinse and ironing before tail -
oring, for they will skrink more or less on first washing, and its better to err
towards a little too large 1ather than the slightest bit too small in polar clothing.

3. All scams MUST be double sewed. Selvage for adequate seams must be
at least 3/4" wide. Trim inner flap to 1/4" before folding over for second
sewing to conserve weight.

4. Next to the skin all underclothing and socks should be white or undyed,
to prevent any atopic skin reaction. Internal shirt and trousers may be of khaki,
grecn or dark blue, decpending upon service or fashion. For peacetime work,
when visibility is often of paramount importance in safety and survival, "'fire-
house" or '"chinese'" red are the most visible colors when on the ice, in trees, or
on black or brown earth.

5. If fur ruff is removed from the parka hood tunnel, the whole outfit (except
for wool sociks, shcarling bootees and 1¢ ‘her mittens and gloves) may be boiled
if you desire.

6. Above all, DON'T start experimenting with zippers, tight sleeves, belts,

additional wool, stockinette or clastic cuffs, vapor barrier fabrics, ete. These
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are inetlicient ov actually dangerous: they viokite the "hell” principle, add use-
less weight, complieate maintenance problems,; and have already cost millions

of dollars and years of Nruitless labor. This clothing has been proven in the field
and by infra-red photography. Recorded temperature tolerances eannot be expeet-
ed with substitution for any of the items, c¢.g., substitution of plaid or service
wool shirt for the light windresistant pullover shirt.

Hands

There is no one good method of maintaining fine manual dexterity for any
length of time in polar regions. The gradient of temperature down the length of
a limb from an adequate core temperature is more important in the eontrol of
heat loss than is the gradient from deep tissues to the skin. E.g., keep the upper
arm warm and the forearm will be warm. Thisgivesthe nod to the glove with only
exposed tips of index finger and thumb for greatest comfort and longest dexterity
where fine tactile sense is necessary.

a. Nylon gloves prolong expssuvre time somewhat, but interfere with skin sen
sitivity. Silk gloves are rcported to Lie warmer than nylon, but hard to obtain.

b. Pigskin driving gloves give exccllent general serviee during summer
scasons on coastal stations. They must be removed for fine eamera adjustments,
cte.

e. Thin leather gloves (at temperatures above —20°F.) or thin shearling or
fur-lined gloves with tips of thumb and index finger slit or removed to allow min-
imal exposure of hare skin tips are the best eontaet gloves for fine work at lower
temperatures.

Gloves, a, b, and ¢ above utilized with windproof pile-lined "muff'' -front
parka pocket or with survival mittens, utilizing platinum-wick poeket warmers
inside, enable photographers, mechanies and other workers tn use bare or thinly
gloved hands hetween periods of warming. Depending on teinperature and wind
veloeily, a greater or lesser time of warming is neeessary.

d. Heavier leather gloves, fur-lined, or with inner wool glove, are execllent
for those requiring usc of hinds with functioning fingers.

e. Large fur in and/or fur out gauntlet survival mittens, with leather palms
big cnough to lnosely cover a gloved hand and a small petrol poeket warmer, ‘e
a MUST. They are attached together and to the man by harness to prevent loss.
The Army horsehide palm, pile-backed, nylon flecce-lined survival mitten is ex-
cellent with two modifications to deerease weight: (a) take one inch to two inehes
off the high cuff, and (b) replace eotlon belt harness with nylon paraehute riser
cord harness.




NIRALS P g

Feet
a. Socks. (From skin out)

(1) White medium-weight cotton undersocl.s - wash daily.

(2) Thick long wool ski socks - with foot proportionate in width and
length, hence non-constrictive.

NOTE: (a) DO NOT wear cushion-sole wool or cotton socks if your

feet are larger than size 10, for the larger sizes constrict foot circulation; (b)
"Stretch socks' which are constrictive on feet should NEVER be worn; (c¢) Wash
wool socks as infrequently as esthetically possible. They shrink increasingly
with every washing.

b. <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>