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Chapter .

INTRODUCTION

BACKGROUND

The importance of American military effectiveness in extreme cold

weather has increased in recent years, as tactical concepts have been

moftfied to keep pace with changes in world geopolitical conditions.

Arctic and polar regions lie athwart possible -iutes of air attack

on our country, and early warning sites and air defense units have been

established across Alaska, Csnada, and Greenland. It is imperative for

the nation's safety that these defensive outposts function efficiently.

Nor is defensive effectiveness in itself enough. The Army must

also be capable of mounting effective attack under conditions of extreme

cold weather. Our artic defensive outposts are attractive enemy objec-

tives, since an air attack on the continental United States would be

more likely to succeed if the early warning sites and air defense bat-

teries along the route of attack were inoperative. If these outposts

should fall to the enemy, the Army would be expected to retake them

rapidly. Furthermore, circumstances might make it necessary to under-

take other winter operations under cold weather conditions more severe

than those normally experienced in the United States.

Military perfomance in extreme cold weather has special importance

because of the difficulties of operating in this environment. Mobility

through snov requires tweat effort and endurance on the part of men and

equipment. In the arctic the lack of local resources makes freesing and

starving ever-present threats, and accurate logis'ic support is essential.
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Failure to deliver fuel and food to men on maneuver might mean disaster

even when no enemy is present, for in the arctic winter the elements

themselves constitute an enemy which must be defeated by a military unit.

Cold weather operations cru test the mettle of men and their leaders in

a way unmatched by any other peacetime military activity.

Not enough systematic knowledge is available to the U.S. Army about

the effects of arctic and subarctic conditions on specific military

skills and unit capabilities, and on the human factors contributing to

them. Likewise, more information is needed about ways of training trooi

that would help to overcome the detrimental effects of prolonged and

extreme cold weather.

PURPOSE OF SURVEY

This exploratory survey of human factors in military performance in

extreme cold weather was undertaken at the request of the Chief of

Research and Development, Department of the Army. Its purpose was to

suggest possible programs of human resources research in the Far North

in response to Army needs.

To accomplish this purpose, three subordinate goals were pursued!..

The first was to review the systematic knowledge about human factors

in extreme cold weather available to the Army at present and to become

familiar with the research program of military aencies that are likely

to produce appropriate knowledge in the near future. The second was to

assess the problems faced by the men who carry on military operations

in the Far North, in order to identify those problems which human factors

research might help to solve. The third was to investigate the
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potentialities of using the arctic and subarctic as a field laboratory

in which to attack problems of leadership, morale, and motivation which

are faced by the Army as a whole.

APPROACH TO THE SURVEY AND PLAN OF THE PEPORT

The survey, which was conducted during 1958, included a review of

appropriate military and scientific literature, interviews with experts

on arctic problems, visits to operating units and test sites in the Far

North, and interviews with officers and men with operational experi-

ence there.

The results of the literature review are reported in Chapter 2.

Agencies responsible for the works of greatest interest were visited,

and the authors of many of the publications were interviewed in order to

learn of their plans for future research and to elicit advice as to

research needs. Among the agencies visited were the U.S. Army Quarter-

master Research and EngineeriL, Center; the Office of Naval Research; the

U.S. Air Force Arctic Aeromedical Laboratory; the Canadian Defee Research

Board; and Combat Developments, U.S. Army, Alaska. Among the authors of

significant recent works who were interviewed were E.P. Torrance,

E.R. Dusek, Bernard J. Fine, and John M. WGinnis.

Since much of the available knowledge of human factors in the Far

North is unwritten, a number of men with wide experience in the region

were interviewed in order to learn their suggestion& for research. Among

those interviewed were Dr. Paul Siple, Scientific Adviser to the Chief

of Research and Development, Department of the ArW; Mr. Joseph T. Flakne,

Director of Programing, Arctic Institute of North America;



Commodore O.C.S. Robertson, Naval Member, Canadian Joint Chiefs of Staff;

and Sir Hubert Wilkins,, Environmental Specialiut with the U.S. Army

Quartermaster Research and Engineering Command.

In order to observe far-northern facilities and to interview troops

who bad had recent cold weather operational experience, visits were made

to military installations in northern Greenland, northern Canada, and

Alaska. More than 500 officers and men were interviewed during the visits

which took place during the smmer of 1958. ff3arly all of those inter-

viewed had spent at least one winter in the Far North. Among the units

represented were:

Greenland.

7th Artillery Group (Air Defense)

549th Artillery AAA Battalion

U.S. Army Engineer Research and Development Detachment

t U.S. Army Polar Research and Development Center

V- U.S. Army Transportation Arctic Group

U.S. Army Sigal Research Unit

Fort Churchill, Manitoba, Canada.

U.S. Army let Arctic Test Center

U.S. Army Ordnance ELement, IGY Rocket Project

Fort Richardson. Alaskas

U.S. Amy, Alaska Comand

40th Armor Regiment

37th Artillery Regiment

96th Army Antiaircraft Battalior

23d Infantry Regiment
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Ladd Air Force Bast, Alaska.

U.S. Army.. Alaska, Yukon Cmmand

40th Armor Regiment

510th Artillery Detachment AAA

9th Infantry Regiment

Eielson Air Force Base, Alaska.

502d AAA Artillery Battalion

9th Infantry Regiment

Fort Greely, Alaska.

U.S. Army Arctic Test Board

U.S. Army Garrison

U.S. Army Cold Weather and Mountain School

The interviews indicated that the problems of maneuvering elements

in cold weather exerciser differ considerably from those of passive

defenders. These subjects are, therefore, treated separately in this

report in Chapters 3 and 4 respectively.

In Chapter 5, the arctic as a field laboratory for the study of

problems of the Army as a whole is discussed, and stations at which

various types of research can best be carried out are described. Scm

possible research program for the Duan Resources Research Office are

presented in Chapter 6.
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Chapter 2

REVIEW OF THE LITEATURE

The evailable literature on the arctic is vast and unsystematic.

The Arctic Bibliography, prepared by the Arctic Institute of North

America for the Department of Defense,!/contains scune 43,640 references'1

The variety of scientific interest in the Far North is impressive, and

so is the lack of coordination of effort in the area. Most of the

material is in the physical and biological sciences. although there are

numerous anecdotal and ethnological accounts. The latter are of interest

to the sociologist and psychologist, but unfortunately they are not

very useful to the student of human factors in military operations. A

number of specialized bibliographies have been developed by military

agencies 2/

The material of greatest interest to military men has been brought

together in field manuals and course materials developed for training

and guidance of men in the field.a/ In addition, each of the Technical

Services of the Army has been pursuing active research and development

programs designed for greater combat effectiveness in extreme cold

weather. Samn factors research has legged behind technical development

except in the areas of medical-biologlcal research and studies directed

toward the design of protective clothing.

/l -remcee 3# 26, 29 112, 115, 116, 117, 120, 12,.
Y/1eferences 11, 17, !A, 19, 20, 110, 111, 119.
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The medical and biological research has primarily related to the

prevention and treatment of various kinds of cold injury, especially

frostbite and hypothermia. This work is of great importance because

both in World War II and in the Korean conflict cold injuries were a

significant part of the casualties suffered by the U.S. Army. Such

research has been carried out by the U.S. Army Medical Research Labora-

tory at Fort Knox, Ky., the Quartermaster Research and Engineering Center

at Natick, Mass., and the Arctic Aeroaedical Laboratory of the U.S. Air

Force at Ladd Air Force Base, Alaska.-/

Quite a bit of work has been done on the effects of cold on motor

response and perception. Manual dexterity is evidently degraded by

both general and localized cooling of the body, and reaction time also

seems to be slower under cold stress. There is evidence that both

visual and aural acuity are affected adversely by large bodies of ice

and snow, because of differential reflection patterns to which a man

must adjust before he can localize sight and sound cues accurately.5J

Considerable medical interest has developed as to the possibility

of human beings becoming physiologically acclimated to cold weather after

a period of exposure to it.& / Most of the evidence seems to be equivocal.

While it is true that men are more prone to suffer cold injury in the first

few days of exposure to extreme cold weather, and express greater dis-

comfort from cold early in their experience rather than later, it wy be

that they simply learn techniques for protecting themuelves and become

4/References 6, 14, 15, 67, 82, 88, 121.
ferences 33, 41, 42, 80, 86, 87, 89.
ferenes 7, lo, 38, 48, 66, 85.
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psychologically accustomed to cold. Nevertheless, recent reports from

the Army Medical Research Laboratory indicate that men shiver less as

they spend more and more time under controlled cold conditions, and it

is hypothesized that a change in the heat production mechanisms within

the body occurs under continued exposure to the cold.

As a part of the development of cold weather protective equipment

and the generation of doctrine concerning its distribution, the Quarter-

master has undertaken a number of cilmatological studies. They include

a series of handbooks of the climatology of various cold weather stations

manned by Army personnel throughout the Far North.7/

A few studies have been carried on by the Personnel Research Branch

of the Adjuitant General's Office toward the development of procedures

for selection of Army personnel for arctic duty.Y/ The emphasis has

been on stamina, good physical condition, and lack of prior history of

cold injury. Psychological factors that seem to be important are sta-

bility, maturity, and masculinity.

There hay, also been a few studies directly concerned with morale,

motivation, and leadership. Five of them were carried out at the Arctic

Aeromedical Laboratory and are the results of a large-scale survey of

human adjustment problems in the northern latitudes.9J Many Air Force

personnel ass.igned to various stations in the Alaskan Command were

interviewed or required to fill out an extensive questionnaire con-

cerning factors that might contribute to their morale. In general,

7/References 2, 30, 31, 39.
S/References 21, 22, 78, 79, 84.
9-/References 61, 63, 64, 70, 74.
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the studies revealed that most of the maladjustment to life in Alaska

was related to dissatisfaction with the manner in which certain services

were provided for the men and their families; men complained, for

instance, of the lack of interesting things to do, inadequate social

otlets, and lack of faith in the Air Force system of military law. On

the other hand, men who liked Alaska stated they enjoyed their jobs,

liked their living coxitions, looked forward to the opportunities for

promotion available to them in Alaska, and so on. Unfortunately, the

responses ere not compared with responses to similar questions by men

stationed withia the continental limits of the United States. There

was, therefore, no evidence that the factors contributing to high or

low morale in Alaska were any different from the factors that contribute

to morale elsewhere in the world.

The Defence Research Board of Canada has issued two reports in the

human factors area, but they ere not based upon experimentation or

systematic survey. I 0 / Included were discussions about the effects of

fear of the cold and of bulky equipment on military performance. The

reports stressed the necessity for training in techniques of survival

in the Far North and the importance of effective leadership.

Under U.S. Naval auspices studies of adjustment, clique formation,

and personality breakdown in the antarctic were under way. No publi-

cations had resulted from them at the time of the literature review.

The Navy has published an extensive survey of human research

needs in support of arctic operations.ll-/ This document emphasizes the

1 eferences 12, 16.
a/Reference 71.
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need for selection research and for the development of administrative

and leadership techniques to compensate for degradation of performance

due to the stress of cold and wind, and the encumbrance of pro-

tective clothing.

Headquarters, U.S. Army, Alaska, has also assessed its human

research needs. 1Y/ It reviewed and analyzed available data on the effects

of the northern environment on morale, leadership, efficiency, and

physical conditioning, and prepared a detailed listing, in order of

priority, of areas that require research, study, or development. Morale

and leadership were identified as thr areas in which the least systematic

data are available. It was concluded that there is a need for

(1) research to determine the specific qualities of leadership and

morale that require emphasis under conditions of cold stress;

(2) development of a program of physical conditioning designed for

operations in a cold environment; (3) further studies of acclimatization

and its possible advantages; (4) a means of selecting personnel for

assignment under field conditions to a cold environment.

Not specifically related to the Far North, but of value to the

study of leadership, morale, motivation, and training is a series of

reports of research with aircrews in survival situations by the Siman

ji Factors Operations Research Laboratories of the U.S. Air Force.19 The

research was related to training aircrews to work their way back to

friendly territory when they have been shot down in a hostile environment,

Sau R group of excellent instructional Damphleta resulted. Of greater

lference 107.
/ ferences 83, 90, 91, 92P, 93, 9 4 , 96, 99, 101, 103, 105, 106.
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interest, however, were the methodology and the hypotheses developed

about group performance in crisis. The research contains suggestive

material about individual and group responses as they affect the ability

to adapt to demands of a hostile environment, and about the effects of

such factors as ideology, perception of group functioning, a trained

cadre, sociometric variables, attitudes, and attitudinal changes during

survival experiences. Of particular interest is a series of hypotheses

developed after observation of a number of survival training groups

caught out in a major blizzard. These will be discussed in Chapter 5

of this report.

In summary, scientific studies of human beings in the Far North

have been primarily concerned with physiological and medical factors,

and with the design of protective clothing and gear. Existing studies

of morale, motivation, leadership, and training present more questions

than answers. There seems to be consensus that adequate training, good

leadership, and the ability to adjust to adverse conditions are of

extreme importance in the Far North. The ways in which they are impor-

tant, the factors that play a part, and the techniques for developing

good leadership, high morale, and adequate training are, for the most

part, unknown.

L 3.



Chapter 3

HUMAN PROBLEM OF MAN IVnG ELEMETS IN THE FAR NORTH

Reports of maneuvers and exercises held in the Far North by

U.S. Army unitsl/and interviews with officers and men who have carried

out cold weather operetions have indicated that in many ways American

troops might be better prepared for winter warfare.

Techniques for administration, operations, and personal survival

in extreme cold weather are known. To people trained and experienced

in the ways of the Far North, effective military maneuvers do not seem

at all impossible--in fact, units stationed there for several years

become expert at winter operations. The question arises, then, why the

efforts of units new to cold weather are frequently unsatisfactory. One

answer to that question probably lies in the Army's training programs.

After a year or two of service in the northern latitudes. military

units solve the problems of winter maneuver in competent fashion. The

men never find the environment very comfortable, but they learn to cop,

with its hardships. A significant proportion of them grow to love the

Far North, and throughout the Army there are officers and men who

repeatedly volunteer to return. The difficulties of northern winters

can be overcome, and experience teaches the knowledges, skills, and

attitudes necessary to do it.

On the other hand, maneuver reports and interviews indicate that

Army efforts to train men for arctic duty, in a short time have not been

successful. CONUS units sent to the Far North usually meet almost

/Referencee 13, 37, 108, 113.
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crippling difficulties. In fact, some observers hold that effective

rapid training for winter werfare is impossible. Sir Hubert Wilkins,

in a personal interview with the author, suggested the creation of an

Arctic Corps; he feels that it takes years of experience to become an

effective soldier in the Far North. Creation of such a corps would,

however, be contrary to present policy. The Army needs to be able to

train troops, quickly, in the diversified skills which would permit

sending the men wherever they may be required. An important need there-

fore exists for effective training for army operations in extreme

cold weather.

The Army has a fund of appropriate knowledge for this purpose,

published in field manuals, training manuals, and school courses. The

Basic Cold Weather Manualyand Northern Operations/are the primary

field manuals, revised in 1959 by the U.S. Army, Alaska. The principles

of utilization of cold weather clothing and sleeping equipment are also

presented in a manual.V The content of a former manual on skiing and.

snowshoe ing/ has been incorporated in one of the revised basic manuals.

Finally, the U.S. Army Cold Weather and Mountain School at Fort Greely,

Alaska, conducts a winter course6 ! which surveys the whole field. These

sources present a vast amount of information, possibly more than the

soldier can assimilate within a reasonable time.

Y_ Reference 20.
Sference 19.
_Eeference 18.
2/Reference 17.
P/eference 111.
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What is important for the trainee to learn must be decided before

effective training can be accomplished. Therefore, a primary need is

to assess the skills, the knowledges, and the attitudes essential to

effective cold weather warfare.
i

This is not as easy as it may sound for, unlike the sailor and

the airman, the infantry soldier is not usually a specialist. He is

not part of a single-purpose men-machine system, with functions easy to

assess. Rather, he has to face crisis after crisis created by his

physical environment and his enemy. Crises being difficult to predict,

the infantryman's training needs cannot be determined simply by ana-

lyzing his Job description. In part, however, determination of the most

essential skills, attitudes, and knowledges must be based upon an

analysis of tactical doctrine. Therefore, the consideration of cold

weather tactics is an initial step toward the design of adequate training.

Nevertheless, much of what the soldier in the Far North needs to

know, feel, and do is independent of tactical doctrine and is intrinsic

to the environment in which v must live. Officers and men with cold

weather operational experience were asked what they considered the most

important things to teach a man soon to be sent to the arctic. The

answers were many and varied, but the need to know how to use protective

clothing was mentioned most frequently. In this connection. note may be

made of a 1956 study by Arthur J. Riopelle,)/ which indicates that in

two southern basic training centers the indoctrination relating to

cold weather living and the use of quartermaster clothing and equipment

yReference 72.
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was very iaadequate. Riopelle found that the man cane. gway from troining

with misinformation, anc( without enough appropriate knowledge. Homever,

the subjects of the study had little expectation of a cold weather

assignment; the findings might not hold for men trained with an expecta-

tion of being sent to the Far North.

Also frequently mentioned as essential skills were skiing and

snowshoeing; assembling, lighting, and caring for an arctic stove;

guarding against frostbite; and land navigation.

Another matter frequently remarked on was the need to dispel fear

of the cold. It was said that the word "arctic" often carries unfor-

tunate connotations and produces irrational fears. Frequently these

fears were attributed to such causes as the writings of Jack London and

tales of explorers who, it was felt, exaggerate the dangers of the North.

It is interesting to note that most of those holding this belief were

officers, who are, perhaps, more likely to have read such works than are

most of the men under them. Paradoxioally, some junior officers who had

spent two winters in Alaska expressed grave apprehension of the operations

to come during the third winter they were about to face.

andEvidently there is need for greater understanding of the part fear

and anxiety play in conditioning the behavior of men on maneuver in the

j Far North. Lt. Col. Timerman of the U.S. Army Medical Corps hypothesizes

that military performance in a temperate climate would be degraded just

by telling men they ere going on an arctic maneuver. Dr. David Bass

1-- of the U.S. Army Quartermaster Research and Engineering Center suggests

that fear and anxiety hasten the rate of cooling of hands and feet

15



because of vascular constriction associated with these emotions.

Certainly fears and anxieties affect learning, decision making, and

perception in one way or another. although not necessarily by degrading

them. It would appear, then, that research which attempts to assess

the nature, degree, and effects of fear of the arctic among American

troops might contribute to better training and better leadership in

the Far North.

Finally, throughout discussions of cold weather operations in the

field, there recurred stories of failures to deal adequately with

crises. Storms, whiteouts, supply deficiencies, and navigational errors

all demand exceptional responses by the men involved. Tales were told

of men who fought with one another when they should have been bending

all their efforts toward raising a tent which would protect them from

the bitter wind; of men who, having lost their way, left t,ir vehicles

and their protective equipment behind and wandered aimlessly through

the arctic night; and of an occasion when an amphibious personnel

carrier had foundered in a rushing stream and its men were calling for

help while a whole platoon stood by helplessly, even though both the

time and the equipment necessary for rescue were available.

While the data do not indicate how often such failures occur,

" they do indicate a aeed. An army, after all, exists to cope with crisis.

Quick, correct decisionso effective coordination, and supreme physical

effort are demanded of units engaged in battle, or faced with emer-

gencies in the field. Crisis tests the mettle of men and the effective-

ness of leaders. The Far North is productive of criseso and there is a

need for preparing men to meet them.

16



In summary then, a major reason for inadequate military performance

in extreme cold weather is probably inadequate training for cold

weather operations. The knowledges, skills, and attitudes necessary to

troops in extreme cold weather operations should be determined. Some

of the content of training will be dictated by tactical doctrines, and

some will be specific to the far-northern environments.

There is need for effective training in the use of protective

clothing and equipment, in skiing and snowshoeing, in land navigation,

and in protection against cold injury. There is need for research

designed to assess the nature, degree, and effects of fear of the arctic

among American troops. Finally, there is need to train groups of men to

react successfully to crises, since crisis is the constant companion of

men in winter warfare.

17



Chapter 4

HUMAN PROBLEMS OF PASSIVE DEFNDERS IN THE FAR NORTH

As the arctic and polar regions have grown in strategic importance

in the defense of the United States, the number of manned military out-

posts in the Far North has grown accordingly. Many of those manned by

the Army are air defense units which are placed to protect other impor-

tant military installations. Ttese play an essential role in the defense

of our northern frontiers and any survey of human factors in operations

in far-northern areas must include them.

Accordingly, officers and men were interviewed at antiaircraft

artillery (pre-Nike) sites in Greenland and Alaska. Almost every one of

the men expressed bitter discontent. Some even went so far as openly

to criticize their officers to the interviewer when the officers were

present. The men told of harassment, boredom, lack of recreational

facilities, overwork, worries about family, crowded living conditions,

dull food, and so on in an unending list of woes, real or imagined.

Evidence of pride of unit was rare even on the part of officers in command.

In more than one hundred interviews with men of six different units,

not one respondent reported that he knew of an antiaircraft artillery

man who planned to exteLi, his far-northern tour.

These responses were in marked contrast with those of men of

maneuvering elements, where low morale did not appear to be a major problem.

Yet the passive defenders lead much easier lives than do the men in the

field. In fact, physically, they are almoo-t extravagantly comfortable.

Despite their complaints, they live in warm, insulated buildings which

1*' 18
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can withstand the onslaught of any wind. They have movies, relatively

large recreational areas, games, libraries, and food of remarkable variety.

Soldiers at such stations are not faced with frequent crises.

Rather, their existence is marked by monotony and seeming purposeless-

ness. Their lives are not actually purposeless, of course. Like othex

soldiers, they are there to meet crisis when it comes. The difference

is that crisis does not come to them in peacetime and their lot is to

wait and to watch. They do not do it well.

Some officers hypothesize that the cause of the men's inadequacy

is their immaturity. That may be. However, there is also reason to

believe that satisfactory adjustment to isolated passive defense requires

a different set of personality characteristics than does satisfactory

soldiering in the field. Passive defense, with its many vigilance tasks

and its monotony, certainly offers different stresses and different

rewards from those offered to the soldier in the field.

Thesc differences would apply not only to men in the arctic but

elsewhere in the world; after all, dull, monotonous isolation is expe-

rienced at air defense sites in the temperate zone too. However, the

arctic environment intensifies the problem. C.J. Boag, in a preliminary

studyl / of problems of adJustment of men in the Far North, calls atten-

tion to two effects. In the first plebe, the strangeness 0o the setting--

the treeless expanses of white, the long nights ad the long days--serves

to emphasize the isolation and the loneliness of -he outpost. In the

s, ond place, the harshness of the arctic winter serves to keep men

. eference 9.
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indoors, cutting off all activities outside their quarters, allowing

no relief from close contact with companions, no change of scene or

tempo. Thus the effects of isolation are emphasized in the Far North.

In the course of his study, Boag visited a number of small, isolated

settlements in the Canadian arctic, observed behavior, and interviewed in

depth the men assigned to these settlements. They lived a communal,

bachelor life and tended to feel that work in the arctic was only an

interluae. to be lived through before returning to normal life down South.

Boag found that, although the men had little direct exposure to

climatic stress, a constantly recurring complaint--mentioned spon-

taneously by almost all those interviewed--was of depression and irri-

tability during storms. At these times all were confined to their

quarters, scmeti .es for several days. Factors emphasized were the

bitterness of quarrels because of enforced contact; a feeling of imprison-

ment as opposed to the normal feeling of staying indoors by choice; the

actual noise of the wind and its buffeting of the hut; and finally a

feeling of being at the mercy of an overwhelming force.

In contradistinction to his interviews, Boag's observations during

the winter disclosed little in the way of spoken feelings of depression;

verbal indications mostly took the form of indirect expressions of

hostility. However,, behavior frequently showed apathy, lack of interest

in surroundings, motor retardation, greatly increased hours of sleep,

lack of attention to personal appearance and to tidiness of quarters,

and disinclination to undertake extra work or odd Jobs, in spite of

complaints of not having enough to do. Men would frequently start the

20



'winter with extensive plans for spare-time activities, only to fail

almost completely in carrying them out. Sexual satisfaction appeared to

be sought mainly in the form of fantasy, but the content of the fan-

tasies was predominantly home and family life.

Boag reports that tensions tended to reach a peak not, as one might

expect, in the depth of winter when there is least daylight and the

weather is at its worst, but at the end of the winter, when weather is

usually good. In line with this, complaints were usually about the length

of the winter rather than its severity. Tensions in general rapidly

dissipated with the approach of the summer season.

Questions of leadership in this setting are important. The officers

interviewed during the sumner visits did not seem to have a clear

underste ding of the special problems they faced, perhaps because they,

too, were not well adjusted to isolation. When asked what they thought

could be done about the state of morale at their units, most answered

by complaining about -Aack of maturity and inadequate training of their

men and about harassment by their superiors. Some suggested that it

was most important to keep the men busy, others called for better

recreational facilities. Yet in those units where the officers did

keep the men busy, the men responded 'y expressing their dissatisfaction

and maladjustment in terms of being worked too hard and harassed too

much. At one unit men even expressed a preference for the winter to

the summer because during the winter it was less likely that they would

be sent out on work details. As for recreational facilities, as pre-

viously remarked, those available to the men were rather sumptuous and

yet they were not fully used.
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The foregoing suggests a need for a thorough study of the social

and psychological problems of life on remote outposts.

The first goal of such a study should be to isolate and identify the

psychological correlates of adjustment and maladjustment to the roles of

the passive defender. Is the man who successfully adjusts to monotony

and isolation basically a different kind of man from one who is able

and aggressive in the field? If so, is he likely to be able to cope

with the crisis of enemy attack if and when it comes? Is it possible to

train men to adjust to monotony and isolation, or are special selection

procedures necessary? The answers to these questions are not known, but

they are of immediate import ace to our defense effort.

The area of leadership at remote outposts is also one of great

importance. In some ways, less is known about the nature of successful

leadership in such a setting than is known about leadership in the field.

Successful field lealership can be measured by the success of units in

getting jobs done and effectively responding to crises. While these

factors are also important in the passive defense setting, the frequency

of jobs related to the purpose of the unit and also the frequency of

crises are much lower than in the field. On the other hand, the less

overt, harder-to-understand problems of adjustment, morale, and the like,

come up more often. The roles leaders must play to handle these problems

are not well understood.

There is a need, then, to analyze leadership ro.Les in passive defense,

and to develop methods of training and administrative procedures that

will serve to alleviate stresses resulting from monotony ani isolation.
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Chapter 5

THE ARCTIC AS A LABORATCRY FOR HUMAN FACTORS RESEARCH

THE STUDY OF BEHAVIOR IN CRISIS

In Cnapter 3, it was noted that the ability to respond effectively

to criisis was an essential requirement of units on cold weather maneuver.

he arctic enviroment frequently produces situations that demand quick,

correct decisions, effective coordination of men and equipment, and

often supreme physical effort, if the viability of the organization and

its ability to accompli3h its military mission are to be maintained.

Effective response to crisis is equally essential on the battle-

field. S.L.A. Marshall writes:

".. there is no system of safeguards known to man which can
fully elirinate the ccnsequences of accident and mischance in
battle. Hence the only final protection is the resiliency and
courage of the commander and his subordinates . . . jfo that
they7 can cope with the unusual and the unexpected as if it
were the altogether normal ..

It seems zeasonable to assume, then, that training for effectiveness in

crisis would result not only in more effective maneuvering elements in

the Far North but also in more successful combat performance.

Crisis (as the temi is used here) has an important advantage as a

focus of study: It is applicable to groups as well as to individuals.

It can be defined in normative terms as a class of situations that tend

to degrade the viability and capability of military organizations.

Tht 'ollowing discussion is offered as illustrative of these points.

A news story in the 4 October 1958 issue of Army Il- ncerned

-- S.L.A. Mrsh'l, *aAginst Fire. Combat Forces Press, Washington,
and William Morrow and ConvaW, New York, 1947, p. 116.
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Col. Cecil H. Bolton, a Medal of Honor winner, who was driving hom

when a wall of water from a flash flood struck his car.

"Although all windows were up, the vehicle quickly filled with
water. Bolton took a deep breath as water reached his chin.
A second later the water was above his head. Holding his
breath he opened the left front window, reached out and felt
mud. This avenue of escape sealed off, he reached over and
opened the other front window and got out of the car. When
he reached the surface, Col. Bolton was about 170 feet from
the road. The current took him about 50 yards downstream
before he was able to grab a limb and hold on. Waiting until
he had recovered strength, Bolton then swam toward higher
ground about 50 feet away."

This incident was critical because Colonel Bolton was facing loss of his

life unless he made correct decisions quickly and responded in the proper

manner. The action he took was objectively effective--he lived through

the experience.

Although, in actuality, Colonel Bolton's effectiveness in battle

has been demonstrated, his effectiveness in this situation would not

necessarily justify the prediction that he would be a good combat soldier.

Combat performance is more than individual performance. Men fight in

teams and the members of a unit must coordinate their efforts to achieve

effectiveness. Suppose, for instance, there had been several others in

the car with Colonel Bolton and all had taken action in the manner he

did, but independently. They probably would have blocked one another's

exits, automobile windows being as small as they are. Coordination would

have been essential if all the passengers were to escape.

In a group in crisis there is need for specialization: for a leader

and for followers--in the flooded automobile, for quick thinkers and

strong swimers. It would not have been necessary for all to have been

both quick thinkers and strong swinmers, for teamwork makes up for

individual weaknesses and capitalizes on individual strengths.
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This is true in combat too, and the point must be made that there

is more than one way to be an effective fighter. In fact, any behavior

that contributes to unit effectiveness is effective behavior on the part

of the individual. The important thing is unit performance.

In sum, critical situations involving group response are an aspect

of combat that can be studied in a noncombat setting. Since the arctic

is productive of critical situations, it is an excellent laboratory for

studying group response in crisis.

The study of crisis involves observation designed to categorize

roles and responses within units faced with critical situations, as

either contributing to or not contributing to effective unit response.

After the functional roles and responses have been identified, the

problem of training men for crisis can be approached.

v- Some work has already been done which would be of value. For

instance, considerable research in group behavior in crisis was carried

out by the Human Factors Operations Research Laboratories of the Air

Research and Development Command in a long series of studies on survival

training for aircrews. Of particular interest is a set of Iypotheses

developed by Torrance, LaForge, and Mason?/ on the basis of observations

made when a number of survival training groups had been caught out in

a major blizzard of such violence that all the groups ultimately had

to be evacuated:

(1) Group adaptation lags in emergencies when official sub-

groups break down and are replaced by groupings of the most able with

the most able and the least able with the least able.

2/eference 106.
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(2) When danger strikes, nonadaptable groups resist or delay

F acceptance of the seriousness of the situation for a dangerously

long time.

(3) In emergencies and extreme conditions, a history of conflictI'
among the various echelons of pover within a group inhibits adaptation.

(4) Failure of official power figures (i.e., the designated

leaders) to accept the infoimial power structure of the group impedes

continued adaptation.

(5) In emergencies and extreme conditions, designated

leaders tend to abdicate their power roles.

(6) When danger is-great there is a tendency for the leader

to reduce the power of the group, thus increasing the hostility of

the group and decreasing the group's capacity to adapt.

(7) Interpersonal stresses resulting from differences in values

and personality defects interfere with adaptation in emergencies.

(8) Communications failures within groups tend to increase

in frequency and reduce the group's capacity to adapt in emergencfes

-d extreme conditions.

(9) As stress increases, the "lack of will to survive" tends

to become a group phenomenon and contributes tn the group's failure

to continue adapring.

(10) In crisis, concessions to immediate comfort operate as

a group phenomenon and result in failure to take appropriate action.l/

The refinsment and verification of these hypotheses is an appropri-

ate goal for preliminary research into the responses of groups in crisis.

I/Teference 166.
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THE STUDY OF MAN IN ISOLATION

Camp Fistclench, one of the sites of the U.S. Army Polar Research

and Development Center, is located on the Greenland icecap, about two

hundred miles east of Thule Air Force Base. It is very isolated because

surface travel from headquarters at Camp Tuto (near Thule) takes a mini-

mum of three days, arctic weather makes flying uncprtaLn, and polar

atmospheric conditions frequently disrupt radio coumunications.

The 120 soldiers and scientists who spent the summer of 1958 at

Camp Fistclench had a Joke. They referred to tiutr camp as "Planet

Fistclench," and when a sled train or an airplane arrived, the men would

rush out shouting, "Welcome, Earthmen!"

In many ways, life at Fistclench does seem like life on another

planet. The camp consists of a number of canvas huts in snow-covered

trenches 30 feet below the surface of the icecap. Since the trenches are

interconnected, men need never emerge from their narrow confines. The

temperature outside may rise as high as 320 F. or plunge very much lower,

but inside the trenches it usually rema-as within 50 of 150 F. Since

the trenches are covered, the light as well as the temperature always

remains the same, supplied by lamps powered by a diesel generator, the

sound of which is ever present. With no diurnal variation in either

light or temperature, men frequently experience difficulty in main-

taining their sense of time.

Climbing outside the trench does not bring back a feeling of reality.

Throughout the summer, the sun never sets. It circles to the north at

night, the east in the morning, the south at midday, and the west in the

evening. But it is hard to iell the direction, for there are no landmarks.
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The white icecap stretches in all directions to the indistinct horizon.

The surface seems almost perfectly flat; there are no hills, trees, or

structures to be seen. The impression is one of utter desolation--

bright, shining, white desolation.

The cold, the high altitude (7000 feet above sea level), and the

abnormal space and time relationships ell contribute to the effect of

extreme isolation at Camp Fistclench. The joking reference to the place

as another planet suggests that a snow camp on the polar icecap might

serve as an excellent laboratory for studying the reactions of men in

isolation. No other experimental conditions could better the polar snow

camp in removing men from outside aid, giving them the urgent sense of

having to fend for themselves in a remote and hostile environment, and

requiring them to carry out military and scientific tasks in an

army setting.

SITES FOR COLD WEATHER RESEARCH

Greenland

The U.S. Army Polar Research and Development Center (PR&DC)

maintains several sites in Greenland. The Center is administered by the

Corps of Engineers in support of scientific effort by all of the Technical

Services. Headquarters is at Camp Tuto, which is located at the edge of

the polar icecap, 4 miles east of Thule Air Force Base. The Camp Tato

site is free of snow and ice for about three months in the simer, but

is practically inaccessible during the winter. Housing is provided for

f several hundred men during the sumer in canvas jamesway huts and metal

quonset huts.
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Camp Tuto is at the base of a ramp to the icecap and is the point

of take-off for sled trains making swings over the surface. There is

a marked trail leading to Camp Fistclench 220 miles away. Another snow

camp, Camp Century, is being established at mile 100 on that trail; a

nuclear reactor will provide electric power for the new camp. Several

long-distance surface explorations leave from and are supported by

Camp Tuto each summer. Convenient to Camp Tuto are several air defense

units which operate in support of Thule Air Force Bwse. There also are

Coast Guard, Air Force, and Army outposts at which navigational, radar,

and meteorological facilities are manned in the Thule area.

Advantages of PR&DC, Greenland for research are that Camp Tuto is

in a true arctic environment, and is convenient to isolated passive

defense outposts. It is the only available northern facility at which

cold weather research can be carried on in sumer, and the only one

with established camps on the polar icecap.

Disadvantages include the high cost of transportation to Thule,

the fact that no dependents can be acccmmodated, and the lack of opera-

tional maneuvering elements of the U.S. Army in Greenland. The troops

assigned to PROC are, for the most part, volunteers, whose work is to

carry out or to support research. As such, they are not a representa-

tive sample of Army personnel. Military tasks involving the use of

weapons require prior clearance from the Danish govrrnent.

Canada

The U.S. Army First Arctic Test Center (FATC) is located at

Fort Churchill, Manitoba, Canada. Fort Churchill is a Canadian Army

installation, and is the site of the Canadian Winter Warfare School.
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The Defence Research Board Northern Laboratories are there, as are

Canadian Naval and Transportation Research Centers.

The terrain and climate around Fort Churchill, which is loc-ted on

the western shore of Hudson Bay just north of the tree line, are typical

of the eastern continental subarctic. Winters are very cold and very windy.

Among the advantages of Fort Churchill as a locus for research is

the fact that it is served by rail, sea, and air facilities, so trans-

portation is reasonably inexpensive. The buildings are permanent, cum-

fortable and ample. There are acccomodations for dependents of permanent

personnel, although not for dependents of test team or transient person-

nel. Ample land area is available for experiments involving fire and

maneuver, even though there is a town nearby.

Disadvantages include the lack of any suitable acccmmodations for

civilians in the town of Churchill, and the fact that there are no

American troops nearby except those attached to FATC. The proximity of

the fort to the town and the railroad reduces the sense of hazard

and isolation.

Alaska

There are a number of locations in Alaska suitable for human factors

research activities. Armored, infantry, and field artillery units are

stationed at Fort Richardson (near Anchorage) which is the headquarters

of U.S. Army, Alaska; Ladd Air Force Base (near Fairbanks) which is the

headquarters of the Yukon Command; and at Rielson Air Force Base. There

are a number of Army air defense units near each of these locations. The

Arctic Test Board and the U.S. Army Cold Weather and Mountain School are

located at Fort Greely. Winters at Anchorage are relatively mild, but

Ladd, Eielson, and Fort Grely are north of the Alaska Rane, and are
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I
subject to severe winter weather with less wind but more snow than is

experienced at Fort Churchill. All of these posts are south of the

Arctic Circle.

The Navy maintains an arctic laboratory at Point Barrow and has

expressed willingness for the Army to use it. Point Barrow is well above

the Arctic Circle on the shore of the Arctic Ocean.

Alaska offers the advantages of accommodations for dependents either

on post or iu Anchorage or Fairbanks. There are both maneuvering elements

and passive defense units permanently stationed there, and U.S. Army,

Alaska, is responsible for cold weather tactics and training.

Disadvantages include the very high cost of transportation and living,

and the fact that the relatively highly developed American culture of

Alaska reduces the sense of isolation and hazard.

CONCLUSION

The Far North can be used as a setting in which to conduct research

of interest to the Army. The arctic is productive of critical eituations

which demand rapid, correct decisions, efficie v¢zrdination, and

extreme physical effort in rsporne It would serve as an excellent

laboratory for the study of respoises of military units to crisis. The

polar icecap snct camps could be used as laboratories for the study of

humsn responses to isolation in highly hostile environments.

TV& Army maintains bases in Greenland, Canada, and Alaska which

are suitable locations for human resources research. The Polar Reaearch

and Development Center in Greenland provides a true arctic environment,

and the most extreme isolation and hazard. Fort Churchill, Manitoba,
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Canada, is by far the most convenient, has outstanding facilities for

researen, and plenty of terrain available fc~r fire and maneuvr. Alaskan

bases provide permanently stationed passive defenders and maneuvering

elements, and an economy that can support dependents of research workers.
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Chapter 6

SOME POSSIBLE PROGRAMS OF RESEARCH

It would be difficult to rank, in order of Importance, the research

needs which have been discussed in the preceding chapters. All of them

are important, and each could be carried out by HumPRO. Three general

programs of research suggest themselves.

(1) The problems of maneu"ering elements in the Far North. This

would involve aiding in reappraisal of the information needed for winter

warfare and development of an effective training program for cold

weather operations.

HumRRO could aid in the development of new tactical doctrines

by providing predictions of what troops can accomplish in various cold

weather conditions, so that commanders inexperienced in arctic and sub-

arctic operations can be helped to plan realistically and more effectively.

It is necessary first to define training goals more precisely,

and to eliminate the unessential from arctic training course content.

Of course, some of the mterial to be taught would be specific to the

far-northern enviroment. The use of protective clothing and equipment,

skiirg and snowshoeing, land navigation, and the prevention of cold injury

are examples. The program would include an investigation of the prev-

alence and effects of fears of the North, and the development of a

method for counteracting these effects. Finally, it would include the

development of unit training to increase effectivetess in responding

to the crises which are inherent in an aratic enviroent.
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This research would be specific to the needs of military units

operating in the arctic and subarctic. It would serve to make them

more effective and,. in the event of mobilization, would enable more rapid

attainment of combat readiness of units sent to cold climates.

(2) The problems of men engaged in the passive defense of remote

outposts. These problems are probably the same in the arctic as they

are elsewhere in the world, except that the arctic serves to intexsify

them. Discontent and maladjustment on the part of passive defenders

are probably greater in the arctic than elsewhere. Such problems may

therefore be easier to define and to study there.

The first goal of such research would be to isolate and

identify the psychological correlates of adjustment and maladjustment to

the roles played by passive defenders. Methods of training and impli-

cations for selection would be investigated, as would leadership roles

in passive defense. A study of leadership would focus upon behaviors

necessary to deal with problems of adjustment and morale, while still

maintaining readiness to cope with enemy attack.

While not specific to the Far North, this program would aid

in the solution of a general military problem of selecting and training

men and officers for duty as passive defenders on remote outposts and

would include the development of organizational and administrative prin-

ciples designed to alleviate the stresses of monotony and isolation.

' (3) The study of the military unit in crisis. Sere the emphasis

would be on the unit rather than on the individual. The goal would be

to develop an understanding of the roles necessary for effective response

to crisis, counications techniques, and other factors affecting the
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ability of groups to act in coordination. Some of the problems that

have beset leadership research may be eliminated when leadership behaviors

are conceived as differing in crisis frcm those in noncritical situations.

Study of crisis in the arctic is convenient because the arctic is pro-

ductive of a large sample of crises. This program would, however, con-

tribute to the needs of the Army as a whole rather than only the

northern forces.

Pursuit of any or all of these programs would meet current needs

in the Army and contribute to an understanding of human factors in

military operations.

35



1BIBLIOGRAPHY

1. Air Force Personnel and Training Research Center, Office for

Social Science Programs. Analysis of the Psychological and Social As-

pects of Survival and Survival Training (DD-R&/A/I9, Proj No 7723),
Lackland AFB, Tex., March 1955. 113 pages.

2. Anstey, Robert L. Handbook of Thule, Greenland, Environment
(TR EP-34), HQ QM R&E CGcumnd, U.S. Ary, Natick, Mass., August 1956.
42 pages.

3. Arctic Aeromedical Laboratory. Chronological List of Pb-
lished Reports from Arctic Aeromedical Laboratory (UR-3), Ladd AFB,
Alaska, undated. 23 pages.

4. Arctic Institute of North America, prepared for and in coop-

eration with the U.S. Department of Defense. Arctic Bibliography

(Vols 1-8), U.S. Govt. Printing Office, Washington, 17-159.1

5. Arctic. Journal of the Arctic Institute of North America.
Published in Montreal, Quebec, Canada.

6. Beavers, William R., and Covino, Benjamin G. The Effect of
Glycine in Immersion yothermia (Proj No 8-7954, R-1), Arctic Aero-
medical Lab., Lad AFB, Alaska, September 1956. lI. pages.

7. Birzis, Lucy, and Hemingway, Allan. Nervous Control of Shiv-

ering. III: A Shivering Pathway in the Brain Stem On Spinal Cord (Proj

o 71951, R-h), Arctic Aeromedictal Lab., Ladd AFB, Alaska, November
1955. 12 pages.

8. Birzis, Lucy, Shimamoto, Takio, and Hemingway, Allan. Nerv-

,us Control of Shivering. II: A Descending Pathway From the PreopcI6
Shivering suppressor Region (Proj No 22-1301-ooo9, R-2), Arctic Aero-
medical Lab.,, Ladd AFB, Alaska, March 1954. 6 pages.

9. Boag, T.G. "The White Ilan in the Arctic: 'L Preliminary Study
of Problems of Adjustment," Amor. J. Psychiat., Dec ,.ber 1952. pp. 444-
449.

10. Buskirk, Elsworth R., and Bass, David E. Climate and Exer-
cise (TR EP-61), HQ QM R&E Command, U.S. Arqry, Natick, Mass., July 1957.

.... BT-pges.

11. Canadian Ar'y, Winter Warfare School. Winter Warfare: Notes
for Instructors, Training Wing, Fort Churchill, Manitoba, Canada, 195.
197 pages.

.. EarlIer volumes were used in preparation of this survey.

36



12. Coffey, .J. The Human Factor in Arcti;c Operations (DML Rpt
No 9-55), CONFIDENTIAL, Dence Research Board, Ottawa, Cnada, 1955.
20 pages.

13. Cunningham, Melvin F. Consolidated Initial and Final Maneu-
ver Report-Exercise COLD BAY (Morbidity Rpt), aw Air Defense, Seattle,
March I950.

14. Daniels, Farrington, Jr. Contact Cooling of the Hand at -20"

F. (TR EP-22), HQ QM R&E Command, U.S. Army, Natick, Mass., January 1956.
21 pages.

15. Davis, Thomas R. A., Johnston, Donald R., and Silver, Carl A.

Factors Influencing Frostbite Produced by Air Cooling (Rpt No 341), U.S.

Army Medical Research Lab., Fort Knox, Ky., July 195b. 14 pages.

16. Defence Research Board. Human Resources Research at the

Defence Research Northern Laboratory, COFIDENTIAL, Ottawa, Canada, I

17. Department of the Army Skiing and Snowshoeing (FM 31-73),
Washington, May 1952. 214 pages._/

18. Department of the Army. Principles and Utilization of Cold
Weather Clothing and Sleeping Equipment (TM 10-275), Washington, April
1956. 52 pages.

19. Department of the Army. Northern Operations (FM 31-71),
Washington, January 1959. 236 pages.3

20. Department of the Army. Basic Cold Weather Manual (FM 31-70),
'Tashington, F bruary 1959. 295 pages.j4/

21. Department of the Army, Adjutant General's Office. Construc-
tion of Personal Inventory for Arctic Assignment (PRT's 1642, 16 3, PRS
Rpt 779), Personnel Research Section, Washington, April 1949. 9 pages.

22. Department of the Army, Adjutant General's Office. Construc-
tion of a Self-Description Blank for Arctic Assignment (PRS Rpt 935T
Personnel search Section, dashington, November 1949. 7 pages.

23. Department of the Ara, Adjutant General's Office. Valida-
tion of Personnel Measures Against Combat Performance of EnliateTRW
in Korea' Additional Keys for Sel-Description Ites (PRS 3512-14),
Personnel Research Section, WashWgton, November 1952. 8 pages.

_Used in preparation of this sarvey; superseded by FM 31-70,
Reference 26.

3/Revised; an earlier publication was used in preparation of this
s -vey

h/Revised; an earlier publication was used in preparation of this
survey.

!; 37



24. Department of the ArvV, Adjutant General's Office. Directive
for Exercise ARCTIC NIGHT, Washington, February 1956. 12 pages.

25. Department of the Army, Adjutant General's Office. Directive

for Exercise NORTHERN LIGHT, Washington, November 1956. 8 pages.

26. Department of the Army, Army Research Office. Annual Research

Task Summary, 1958, Washington, December 1957, pp. 1739-1958

27. Department of Defense. The Arctic; A Hot Spot of Free World
Defense (DA PAM 355-112), Washington, February 195d. 14 pages.

28. Department of the Interior, Territories Office Mid-Century

Alaska, U.S. Govt. Printing Office, Washington, 1957. 1(9 pages.

29. Department of the Navy, Bureau of Aeronautics. Antarctic Bib-

liography (Navaer 10-35-591), U.S. Naval Photographic Interpretation Cen-

ter, Washington, February 1951. 147 pages.

30. de Percin, Fernand, and Falkowski, Sigmund J. Frequen~ and
Duration of Low Temperatures at Fort Churchill, Manitoba, Canada (TH
EP-2), HQ QM R&E Command, U.S. Army, Natick, Mass., July 1954. 11 pages.

31. de Percin, Fernand P., and Falkowski, Sigmund J. Handbook of

the Quartermaster Research and Engineering Center Environment and Cli-

matic Test Facilities (TR EP-62), HQ QM R&E Command, U.S. Army, NatiTck,
Mass., September 1957. 66 pages.

32. Dunlap and Associates. EVANAL: Field Test of System on Oper-
ation MOOSEHORN (Progress Rpt 2-2, Tech Rpt 7-13-05-003B), Stamford,
Conn., Hay 1956. 163 pages.

33. Dusek, E.R. Standardization of Tests of Gross Motor Perform-

ance (TR EP-81), HQ QM PI Command, U.S. Army, Natick, Mass., January
1956. 43 pages.

34. Dusek, E.R. Encumbrance of Arctic Clothing (TR EP-85), HQ QM

%&E Command, U.S. Army, Natick, Lass., April 195ts. 35 pages.

35. Egbert, Robert L., et al. FIGHTER I: An Analysis of Combat
Fighters and Non-Fighters (TR 4--,-Human Resources Research Office, The
George ashingon niv., Washngton, December 1957. 69 pages.

36. Egbert, Robert L., et al. FIGHTER I: A Study of Effective and
Ineffective Combat Performers TW-3), Ruman Resources Research Office,

II The George Washington Univ., Washington, March 1958, 87 pages.

37. Eighteenth Airborne Corps, Headquarters. Exercise ARCTIC
• NIGHT (Final Rpt, D-2589), Fort Bragg, N.C., May 1956. 11 pages.

38I_

{ •



38. Eisner, Robert W. Sorte Acclimatizing Responses of Man to Pro-
longed Cold Exposure (Proj No 8-7951, R-1), Arctic Aeromedical Lab., Ladd
AFB, Alaska, November 1955. 38 pages.

39. Falkowski, Sigmund J., and Hastings, Andrew D., Jr. Windchill
in the Northern Hemisphere (TR EP-82), HQ QM R&E Command, U.S. Army,
Natick, Mass., February 1958. 9 pages.

40. Fine, Bernard J. The Comparative Effectiveness of Some Psy-
chological and Physiological Measures in Ranking the Impact of Diverse
Environmental Conditions (PB-15), HQ QM R&E Command, U.S. Army, Natick,
Mass., January 195b. 11 pages.

41. Gagdos, Henry F. The Effect on Complex Manual Performance of
Cooling the Body While Maintaining the Hands at Normal Temperature (TR
EP-64), HQ QM R&E Command, U.S. Army, Natick, Mass., April I958. 7 pages.

42. Gaydos, Henry F., and Dusek, Edwin R. Effects of Localized
Cooling of the Hands Versus Total Body Cooling on Performance of a Com-
plex Manual Task (TR EP-65), HQ QM R&E Command, U.S. Army, Natick, Mass.,
August 1957. 7 pages.

.43. Gordon, Donald A. A Survey of Human Factcrs in Military
Night Operations (With Special Application to Armor) (SR 32), Human
Resources Research Office, The George Washington Univ., Washington,
November 1957. 65 pages.

44. Greer, F. Loyal, Pearson, Wayne 0., and Havron, M. Dean.
Evasion and Survival Problems and the Prediction of Crew Performance
(AFPTRC-TR 57-1 4 ), Office for Social Science Programs, Air Force Person-
nel & Training Research Center, Lackland AFB, Tex., December 1957.

55 pl-ccs.

45. Griffin, Donald R., 11ammel, Harold T., and Rawson, K.S. Tha
Camparative Physiology of Thermal Insulation (Proj No 8-7951, R-6),
Arctic Aeromedical La add AFB, Alaska, August 1956. 60 pages.

46. Hardy, James D., and Stroll, Alice N. Heasurement of the Ra-
diant Heat Load on tian in Sumer and Winter Alaskan Climates (SR-i),
Arctic Aeromedical Lab., Ladd AFB, Alaska, November 1953. 43 pages.

47. Harkema, Reinard. Further Study of Alaskan Schistosomes
(ProJ No 22-1401-Of,rR-3), Arctic Aeromedical Lab., Ladd AFB, Alaska,
November 1955. 15 pages.

48. Pemingway, Allan, Forgrave, Paul, and Birzis, Lucy. Nervous
Control of Shivering. 1: A Shivering Supressor Mechanism of thie EW
Stem (Proj No 22-13 01-OY,,R-1), Arctic Aealed)cal b Ladd AFB,.
Il-ka, June 1954. 25 pages.

39



49. Hertzman, Airick B., and Davis, Darrell L. TeApplication
of the Photoelectric Plethysmograph to the Nasal Septu (Pro o731,
R-5), Arctic Aeromedical Lab., Ladd AFB, Alaska, November 1955. 17 pages.

50. Holland, James G. "Human Vigilance, The Rate of Observing an
Instrument Is Controlled by the Schedule of Signal Detections," Science,
(Vol 128, No 3315), July 1958. pp. 61-67.-

51. Holmes, T.H., et al. Psychosocial and Psychophysiologic
Studies of Tuberculosis (ProjNo t3-795l fR-L4), Arctic Aeromedical Lab.,
Ladd APB, Alaska, Febrary 1956. 23 pages.

Wtr52. Ingols, Robert S., and Fetner, Robert H. Sterilization of
Wtrby Ozone Under Arctic Conditions (Proj No 8-7955), Arctic Aero-

medical Lab., LaddAFB, Alaska, September 1956. 26 pages.

53. Johnson, C.D., et al. Prediction of the Combat Proficiency
of Inatyen (PRE Rpt 1093), Personnel Research Branch, AGO, ep-artment
of the 7Army, Washington, Ju31Y 1955. 16 pages.

54~. Kobricks John L. Quartermaster Human Engineering Handbook
Series. I: Spatial Dimension.3 of the Y5th Percentile Arctic Soldier (TM
EP-39), HQ M~ R&E Command, U.S. Arv~y, Natick, Hlass., September 1956.
36 P:. -3s.

55. Kobrick, John L. Quartermaster Human Engine~ering Handbook
Series. II: Dimensions of theUpper Limit of Gloved Hand Size (TR EP-41)s
HQ QN1 R&E Commands U.S. Army., Natick., Mass., December 1956. 185 pages.

56. Kobrick, John L. Quartermaster Human Engineering Handbook
Series. III: Dimensions of the Lower Limit of Gloved Hand Size (TR
EP-L43)s H! QM R&E Command, U.S. Army, Natick, Mass., February 1957.
135 pl--'cs.

57. Kobrick, John L. Quartermaster Human Engineerin Handbook

Solder (RE-5s M M - Command, I. . Av, Natick, Mass,

..pril 1957. 83 pa,,Cs.

58. Lange, CArl J., Rittenhouse, Carl H., and Atkinson, Richard C.
Films and Group Discussions as a Mleans of Training Leaders (TR 27), Human
Rfesources Research Office, The George Wasington Univ.,, Washington,
h.:xch 1956. 1 parvos.

59. Levi, Mario, and Higgins, Albert. Screening Devi~ces for the
select ion of Survival Instructors (Tech Memo UL,-M--Z), Air Force Per-
somne! & Training Researdi Center, Randolph AFE, Tex., Mlarch 1955.
35p P,:cs.



60. Levi, Mario, Torrance, E. Paul, and Pletts, Gilbert 0. Soci-
ometric Studies of Combat Air Crews in Survival Training (Memo No TNZ3Z-5),
Human Factors Operations Research Labs., Boiling AFB, Washington, .
"o r;b-r':1953.. 34 paies.

61. McCollum, Ernest L. Survey of Human Adjustment Problems in
the Northern Latitudes (Proj No 21-01-022, Program C, Phase I-A), Arctic
Aeromedical Lab., Ladd AFB, Alaska, July 1950. 52 pages.

62. McCollum, Ernest L. Relationships Between Low Morale and Per-
sonality Structures (Proj No 21-01-022), Arctic Aeromedical Lab., Ladd
AFB, Alaska, August 1950. 8 pages.

63. McCollum, Ernest L. S rvey of Human Adjustment Problems in
the Northern Latitudes; Morale Stoey of Personnel Assigned to Ladd Air
Force Base (Proj No 21-01-022, Prugram C. Part 1), Arctic Aeromedical
Lab., Ladd AFB, Alaska, February 1951. 39 pages.

64. McCollum, Ernest L. Survey of Human Adjustment Problems in
the Northern Latitudes; A Study of Military Offenders (Proj No 21-01-022,
Program F, Part 1), Arctic Aeromedical Lab., Ladd AFB, Alaska,

p(.ruary 1951. 6 paeos.

65. McGinnis, John M. Effectiveness of Prototype Cold Weather
Face Masks for Military Activities (TR EP-60), HQ QM R&E Command, U.S.
Army, Natick, Mass., June 1957. 46 pages.

66. Meehan, J. Patrick, Stoll, Alice M., and Hardy, James D. The
Cutaneous Pain Threshold in the Native Alaskan Indian and Eskiwo (Pro-
.o 22-1301-0002, Rpt No 9), Arctic Aeromedica± Lab., Ladd AFB, Alaska,
December 1953. 14 pages.

67. Mugler, Frederick R., Jr., and Turner, John K. Experimental
M'pothermia and Resuscitation (Rpt No 340), U.S. Army Medical ResearcH
Lab., Fort Knox, Ky., July 1958. 21 pages.

68. Pattishall, Evan G. Needed Survival Research (TR Contra t
AF 18 The George Washington Univ., Was hington, November 1955.
22 pages.

69. Perry, David R., and Dyer, Lidie C. Incidence, Nature and
Extent of Injury in Crash Landins and Bailouts (Proj No U-7956, R-1),
Arctic Aeromedical Lab., Ladd AFB, Alaska, November 1956. 101 pages.

70. Reidy, Joseph J., and Drury, Horace F. Some Factors in the
Emotional Adustment of Radar Observers in Jet Fig hter Interceptor Air-
craft (Proj 2-1201-0000, SR-1), Arctic Aeromedical Lab., Ladd AFB,
M-3a, November 1953. 7 pages.

!U

341



71. Richardson, Bellows, Henry and Co., Inc. Personnel Factors
in Polar Operations (Nonr-871(OO)-RBH Proj No 295), New York, May 1953.
107 pages.

72. Riopelle, Arthur J. Accustomization and Indoctrination Studies
Relating to Cold Weather Livir, and the Use of Quartermaster Clothing and
Equipment (TR EP-32), HQ QM R&E Comand, U.S. Army, Natick, Mass., .

"ivt 196. "76 pages.

73. Rohles, Frederick H., Jr. Two Studies on Temperature and Motor
Ability: The Effect of Temperature on Serial-Discriminative Respnses;
The Effect of Time and Temperature on Motor Ability Froj No 22-O01-0002,
R-I), Arctic Aeromedical Lab., Ladd AFB, Alaska, November 1953. 24 pages.

74. Rohles, Frederick H., Jr. Survey of Human Adjustment Problems
in the Northern Latitudes, Critical Factors Underlying the Decibion to
Extend or Not Extend the Alaskan Duty Tour (Proj No 22-1301-0003, R-l,
S-2), Arctic Aeromedical Lab., Ladd AFB, Alaska, November 1953. 47 pages.

75. Sacks, Jerome G. Psychological Reactions of Military Person-
nel to Winter Arctic Conditions, SECPET, Office of the Surgeon General,
Department of the Army, Washington, 1949. 137 pages.

76. Schutz, William C. FIRO: A Three-Dimensional Theor 7 of Inter-
personal Behavior, Rinehart, New York, 1958. 267 pages.

77. Severin, D.G., et al. Measures of Combat Performance in Korea.
I: Criterion Measures for Miisted Men (PRS Rpt 938), Personnel Research
Section, AGO, Department of the Army, Washington, April 1952. 7 pages.

78. Sharp, L. Harold, Goldstein, Leon G., and Bolanovich, Daniel J.
Further Study of Selection of Quartermaster Personnel for Arctic Assign-
ment (PRB 109) Personnel Research Branch, AGO, Department of the Army,
Wasington, December 195h. 7 pages.

79. Sharp, L. Harold, and Harper, Bertha. Selection of Quarter-
master Personnel for Arctic Assignment (PRB Res Rpt 9W), Personnel
Research Branch, AGO, Department of the Army, Washington, Fobruary 1953.
18 pages.

80. Silver, Carl A., and Fletcher, John L. Localization of Sound
on Ice and Snow (Rpt No 356), U.S. Army Medical Research Lab., Fort Xnox,

AugustM. 6 pages.

81. Smith, Douglas E. "A Preliminary Study of Adjustment to Life
in the North," Canad. J. Psychol. (Vol 3, No 2), 1949. pp. 89-97.

82. Stein, S.W., Kazen, D.H., and Torblaa, R.L. The Effects of
Adrenergic and Adrenolytic Agentt on the Appearance of Cardiac Uas

42I



During Experimental Hypothermia (Rpt No 350), U.S. Army Medical Research
Lab., Fort Knox, Ky., August 1958. 18 pages.

83. Strategic Air Command, Headquarters. Grcap Behavior Under
Survival Conditions (No 175), Offutt AFB, Neb., February 1953. 1 pages.

84. Stunkel, Eva R., Tye, Velmont M., and Yaukey, David W. Val
drtion of Experimental Selection Instruments for Arctic Service (P- Rpt
97I5), Personnel Research Section, AGO, Department of the Army, Washington,
April 1952. 13 page6.

85. Sutherland, G. Bonar, and Campbell, Dan H. Immunochemical and

Blood Chemistry Studies of "Cold Adapted" Animals (Proj No 8-7951), Arctic
Aeronedical Lab., Ladd AFB, Alaska, September 1956. 37 pages.

86. Teichner, Warren H. "Manual Dexterity in the Cold," J. Appl.
Physiol. (Vol 11, No 3), November 1957. pp. 333-338.

87. Teichner, Warren H. "Reaction Time in the Cold," J. Appl.
Psychol. (Vol 42, No 1), February 1958. pp. 54-59.

88. Teichner, Warren H. "Assessment of Mean Body Surface Temper-
ature," J. Appl. Physiol. (Vol 12, No 2), March 1958. pp. 169-176.

89. Teichner, Warren H., and Kobrick, John L. Effects of Pro-
longed Exposura to Low Temperature on Visual Motor Performance, Flicker
Fusion and Pain Sensitivity (Rpt No 230), HQ -M R&E Command, U.S. Armr,
Natick, Mass., June 1954. 13 pages.

90. Torrance, E. Paul. Psycholoical Aspects of Survival- A Sur-
vey of the Literature (HFORL Rpt No 35), ar Factors uperations Re-
search Labs., Bolling AFB, Washington, March 1953. 29 pages.

91. Torr. nce, E. Paul. Survival Psychology; Some Things the Com-
bat Aircrewman Should Know About the Psychological Aspects of Survival
(RFORL Memo No 42), Human 'actors Operations Research Lbs., Bolling AFB,
Iashiagton, December 1953. 42 pages.

92. Torrance, E. Paul. Psycholo.ical Aspects of Survival; 1 Stud
of Survival Behavior (HFORL Memo No TN-54-4), Human Factors Operations
Research Labs., Bolling AFB, Washington, January 1954. 93 pages.

93. Torrance, E. Paul. Psychological Aspects of Survival; Suppl-
ment: Teaching the PsycholoRical Aspects of Survival (HFCRL Memo No
W-544A), Human Factors Operations Research Labs., BUing AFB, Washington,
January 1954. ?5 pages.

94. Torrance, E. Paul. Psychological Aspects of Survival; A Study
of Survival Behavior (HFORL Memo No V-54-5), Human Factors Operations
Research LabIs,, Boling AFB, Washington, January 1954. 93 pages.

'43

iI



95. Torrance, E. Paul. "The Relationship of Attitudes and Changes
in Attitudes :oward Survival Adequacy to the Achievement of Survival
Knowledge," J. Soc. Psychol. (Vol 40), November 1954. pp. 259-265.

96. Torrance, E. Paul. "The Behavior of Small Groups Under the
Stress Conditions of 'Survival'," Amer, Sociol. Rev. (Vol 19, No 6),
December 1954. PP. 751-755*

97. Torrance, E. Paul. A Proposal for Assessing "Attitude" in
Survival Training (Lab Note CRI-LN-53-20;), Crew Research Lab. Field Unit
2, Stead AFB, Nev., February 1955. 11 pages.

98. Torrance, E. Paul. Food Prejudices and Survival (Lab Note
CRL-LN- 55-210), Crew Research Lab. Field Unit 2, Stead AFB, Nev.,

Nay 1955. 35 pages.

99. Torrance, E. Paul. Personality Factors and Survival Ration
Acceptability (Tech Memo CRL-TM-55-9), Crew Research Lab., Air Force Per-
sonnel & Training Research Center, Lackland AFB, Tex., June 1955.

19 pages.

100. Torrance, E. Paul. P Preliminary Life Experience Inventorg
for Studying Susceptibility t ress (Lab Note CRL-LN-55-222), Crew
fesearch Lab. Field Unit 2, Stead AFB, Nev., November 1955. 12 pages.

101. Torrance, E. Paul. "F rception of Group Functioning as a Pre-
dictor of Group Performance," J. Soc. Psychol. (Vol 42, 2nd half), Novem-
ber 1955. pp. 271-282.

102. Torrance, E. Paul. "Adapting to the Arctic," Survival Trends,
February-March 1956. pp. 107-149.

103. Torrance, E. Paul. Ideology of Combat Aircreien Concerning
Leadership in Small Groups Under Stress (Tech Memo OSSP-TM-57-8(1)),
Office for Social Science Programs, Air Force Personnel & Training
Research Center, Randolph AFB, Tex., May 1957. 18 pages.

lC4.. Torrance, E. Paul. What Happens to the Sociometric Structure
of Small Groups in Emergencies and Fxtreme Conditions (AFPTRC TN-57-I3),
Air Force Personnel & Training Research Center, Lackland AFB, Tex.,
December 1957. 9 pages.

105. Torrance, E. Paul. "The Influence of Members of Small Groups
on the Behavior of the Inexperienced," J. Soc. Psychol. (Vol 49), Nay 1959.

pp. 249-257.

106. Torrance, E. Paul, LaForge, G. Rolfe, and Mason, Raigh. Gr
Adaptation in Emergencies and Extreme Conditions (Tech Memo OSSP-TM-56-h},

Office for Social Science Programs, Air Force Personnel & Training Research
Center, Randolph AFB, Tex., Dec iber 1956. 17 pages.

414

iix



107. U.S. Army, Alaska, Headquarters. Effect. of Northern Environ-
ment on Personnel, (Combat Developments Study Proj ARACD-14), Seattl.,
February 1958. 48 pages.

108. U.S. Army, Alaska, Headquarters. Exercise COLD BAY (Final
Rpt), May 1958. 163 pages.

109. U.S. Army, Camp Hale. Generai Plan, Exercise LODESTAR "BAKER"
(8-B), Camp Hale, Colo., 1956. 54 pages.

110. U.S. Army Cold Weather and Mountain School. Student Instruc-
tional Material (Summer Course), Fort Greely, Alaska.

1'1. U.S. Army Cold Weather and Mountain School. Program of
Instruction and Student Instructional Material (Winter Course),
Fort Greely, Alaska.

112. U.S. Army, Engineering Research and Development Laboratory.
Consolidated R&D Annual I roject Report (Excluding CM) (CSCIRD-16, Proj No
6-67-06-102), Fort Belvoir, Va., July 1956. 39 pages.

113. U.S. Army, Fort Carson. Exercise LODESTAR "ABLE" (4th Partial
Rpt), Fort Carson, Colo., June 1956. 7 pages.

114. U.S. Army, Office, Chief of Army Field Forces. Directive for
Exercise SKI JUMP, Fiscal Year 1954 (ATTNG-43 354/19), Fort Monroe, Va.,
November 1953. 25 pages.

115. U.S. Army, Quartermaster Research and Development Center. Bib-
liography of Publications and Technical Papers for 1955 (TR QO1RD-9), Q
R&E Center, Natick, Mass., January 1956. 22 pages.

116. U.S. Army, Quarteraster Research and Development Center. Bib-
liography of Publications and Technical Papers for 1956 (TR QMRD-12), -
R&E Center, Natick, Mass., February 1957. 31 pages.

117. U.S. Army, Quartermaster Research and Engineering Command,
Hvadquarters. Quartermaster Research and Development Command: Bibliog-
raphy (TR QMRD-3, Natick, Mass., January 1955. 23 pages.

118. U.S. Continental Army Command, Headquarters. CONUS Officers'
Arctic Indoctrination Training, Fort GreelZ, Alaskat Fiscal Year 1959
(kTTNG-1VG 350/212), Fort Monroe, Va., June 1957. 5 pages.

119. War Department. Camouflage, Basic Principles (FM 5-20),
Washington, February 1944. 82 pages.

120. Wilson, J. Tuzo. Defence Research in the Canadian Army, SECRET,
Defence Research Board, Ottawa, Canada, February 194i. 24 pages.

45



.. ... .. .... .............................. .... ... ......

121. Young, A.C., Carlson, L.D., and Burns, H.L. Regional Heat
Loss by Temperature Gradient Calorimetry (Proj No 8-7951, R-2), Arctic
Aeromedical Lab., Ladd AFB, Alaska, November 1955. 13 pages.

122. Zander, Alvin, Thomas, E., ea Natsoulas, Thomas. Determi-
nants of Motivation and Performance Under Pressure (Contract AF 1T1
(657)-43), Research Center for Group Dynamics, Institute for Social
]Research, Univ. of Michigan; February 1957.''98 pages.

123. Ziller, Robert C. "Four Techniques of Group Decision Making
Under Uncu.tainty," J. App!. Psychol. (Vol 41, No 6), December 1957.
pp. 384-388.

124. Zimmer, Herbert. Psychologic Impact of Polar Climate:
Selected Bibliography, G-a-etown Univ. Mdical Center, Washington,
September 1958. 31 pages.

125. Zimer, Herbert. A Test Program for Two Antarctic Expeditions:
1956-1959, Georgetown Univ. Medical Center, Washington, 1956. 10 pages.

4

r 4S--. - -.--- __ _ _ _ __ _


