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PREFACE 

Early in 1970, the National Academy of Sciences published 

Polar Research: A Survey, in which the several Panels of the Committee 

on Polar Research appraised recent programs and the status of research 

in polar regions. The Panel on Biological and Medical Sciences con­

tributed Chapter 9 of this volume, covering material under the following 

subheadings: Systematics and Biogeography, Terrestrial Ecosystems, 

Freshwater Ecosystems, Marine Ecosystems, Comparative Physiology, An�al 

Behavior, Human Biology, Conservation, Logistics, and International Co­

operation. The present colloqu� is the second of a series planned by 

the Panel as in-depth interviews with specialists for the purpose of 

evaluating whether or not we are answering to existing priorities, what 

directions our research should be encouraged to go for the greatest pay­

off, and how polar research can best be aided and supported. 

The Panel wishes to acknowledge its debt of gratitude to the 

officers and faculty of the Oklahoma Medical Research Center for giving 

so liberally of their t�e and effort to make this colloqu� a highly 

rewarding and pleasant experience. Grateful thanks are due also to the 

research staff and secretarial staff for looking after the accommodations, 

communications, and amenities. In particular, the Panel wishes to thank 

its Vice-Chairman, Dr. Jay T. Shurley, for his planning and supervision of 

the local arrangements. Dr. Shurley also brought together into draft form 

a large share of the conference results. 

William S. Benninghoff 
Chairman 
Panel on Biological and Medical Sciences 
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SUMMARY OF COLLOQUIUM AND RECOMMENDATIONS 

Introduction 

The impetus for the organization of this symposium came from 

three main sources: (1) the completion of over a decade of research 

on selection criteria for Antarctic personnel by Dr. Gunderson and his 

colleagues at the u.s. Navy Neuropsychiatric Research Unit (Abstract, 

p. 1 9) ; (2) the completion of a 5-y ear cycle of field research in 

biomedicine and behavioral science by Dr. Shurley and co-workers at the 

University of Oklahoma Medical Center and Veterans Administration 

(Abstract, p. 1 8) ;  and ( 3 )  the advanced status of planning by the Office 

of Polar P rograms (OPP) for a new South Pole Station, probably to be 

opened in 197 4 (Ab stract, p. 17) . According to Mr. Philip Smith, the 

Deputy Director, the plans currently provide better designed for research, 

and expanded facilities in biomedical and behavioral science research, in 

addition to support for traditional programs (meteorology, etc. ) . With 

inauguration of the new station, the OPP contemplates more emphasis upon 

joint planning and funding of research programs with other SCAR nations. 

Biomedicine is here defined as that branch of biology (especially 

biochemistry and p hy siology) specifically concerned with knowledge of 

the human species , Homo sapiens diurnus varians cultura loco; i.e. human 

b iology . It denotes the basic - as opposed to the clinical - sciences, 

from whence are derived a major part of the principles and structure for 

the modern practice of clinical medicine. It is the life science of the 

human species. 

Dr. Rivolier, Chief of Medicine for the French Antarctic Research 

Program (Abstract, p. 27) , spoke of the desire of the French to augment 
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cooperative efforts with other SCAR nations in psychobiologic research 

proj ects such as those described in this colloquium. In addition, he 

described their research approach: physicians at the four French bases 

not only attend the health-care needs of station personnel, they conduct 

the planned biomedical research activities. In their research investi­

gations, an interdisciplinary approach is emphasized. Studies of environ­

mental conditions and physiologic phenomena are closely correlated with 

psychosocial responses among their personnel. 

Current Status of Antarctic Biomedical Research 

Since the IGY, the u.s. Antarctic stations have been manned by three 

maj or occupational groups: (1) Navy Seabees, who are responsible for con­

struction, maintenance, and logistics tasks; (2) Navy administrative­

technical personnel; and (3)  a small group of civilian science technicians 

wbo gather data. The heterogeneity of these groups, in terms of socio­

cultural background and personality traits, has posed screening problems; 

i.e., each requires different sets of screening indicators. Moreover, 

the disparity in backgrounds has tended to generate group incompatibility 

over the months of isolation, especially at the smaller stations--taxing 

group morale and lowering work accomplishment. By their thoroughly docu­

mented studies (Abstract, p. 19) , Dr. Gunderson and his colleagues have 

identified three psychosocial components as successful predictors of 

individual adjustment: (1) task motivation, ( 2) emotional stability, and 

(3) social compatibility. More refined field studies should include the 

effects of the physical environment and the value systems governing the 

working group. To understand the dynamics of small-group phenomena in 
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Antarctica, Dr. Gunderson has indicated the following to be essential: 

(1) the use of multiple behavioral indicators and multivariate analysis, 

( 2) repeated measurements over long periods, (3) maximum use of unobtrusive 

and nonobtrusive methods of behavior measurement, and (4) a global systems 

approach to group behavior. 

Other nations apparently devote much more research effort (e.g., the 

Soviet Union) to biomedical programs at their Antarctic stations. While 

Navy medical and behavioral science studies testify strongly to the human 

capacity to adapt, they leave unanswered such fundamental questions as how 

men adapt to stresses, wllich stresses elicit responses and to what degree, 

the time required for adaptation to stress, and the physiological as 

well as psychosocial costs of such efforts. With the expected slowdown 

in Navy medical activities in Antarctica, the future of their biomedical 

research is uncertain and the long-range planning essential to significant 

research yield is compromised. 

Special Merits of South Pole Site 

The field phase of the biomedical studies of Dr. Shurley and co­

workers (Abstract, p. 18) was completed in 1968. This work demonstrated 

that when Antarctic investigation is conducted at the level of life 

science and human ecology and is accomplished by psychophysiological 

techniques, one strikes a rich vein of phenomena regarding the adaptation 

of man to extreme environments. The Soviet Union and other SCAR nations 

apparently recognize this, as reflected by their heavy investment in 

polar biomedical research. The results of the "Oklahoma Sleep Study" 

showed the South Pole Station to be an ideal site for a broad range of 
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fundamental research in human adaptation, man-machine interactions, and 

small-group dynamics. The station is small in size, offers a protracted 

period of physical and social isolation, maintains excellent radio comm­

unications, has minimal environmental pollution, and imposes upon its 

personnel multiple simultaneous stresses and significant, measurable 

psychosocial and physiologic alterations. All participants at the collo­

quium agreed that such conditions of isolated group living simply cannot 

be simulated in the laboratory. 

The Special Case of Behavioral Research 

In the past, fears have been voiced that behavioral scientists would 

be rejected by the personnel under observation. These fears have proved 

to be largely groundless, not only in Antarctica, but in the w1derseas 

environment of Tektite I and II described by Dr. Radloff (Abstract, P• 23). 

For periods of 10 days to 8 weeks, crews in the underwater habitat 

willingly consented to continuous 24-hour audio and video surveillance. 

The highly sophisticated methodology used in Tektite II would be appli­

cable, with little modification, to Antarctic studies. The selection of 

scientific observers, design of the studies, and cooperative approach to 

the subjects appear to be critical factors in the success of such research. 

The problems associated with prolonged social isolation in the non­

native populations of small Arctic and sub-Arctic communities were 

described by Dr. Smith (Abstract, p. 25) . Many parallels emerged between 

the behavior of Antarctic personnel and that of the men, women, and 

children who have moved to the inhospitable, remote environment of the 

North. Withdrawal, depression, diminution in general activity, and other 
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psychosocial responses were especially striking among women and children, 

confined to small living spaces. Dr. Smith underscored the need for 

field research to determine the actual behavior needs of inhabitants, so 

that the design of living and working facilities can be based upon the 

data. 

Stress on Human Ecology Viewpoint 

Dr. Wolf of the Marine Biomedical Institute, drew an analogy between 

the psychophysiological adaptation of man to the marine environment and 

that of man living in Antarctica (Abstract, p. 22). Biomedical studies 

of the responses to various exotic environments (underseas, high altitude, 

extreme cold, etc. ) can yield information whicl1 will help elucidate 

complex human response patterns and physiologic regulatory mechanisms. 

To date, U. S. biomedical and behavioral science research in Antarc­

tica has received low priority. Because support has been minimal, the 

methodology and instrumentation have, of necessity, been simple, Moreover, 

the studies have tended to remain at elementary levels, such as thermal 

adaptation and survival. No apparent scientific effort has been invested 

in studies of human ecology in Antarctica. Yet the Antarctic continent 

constitutes a peerless, largely unsullied, natural laboratory for the 

study of man in his environment. Man, after all, is responsible for 

disturbing many of the delicate ecologic balances of our planet, and he 

is threatening to disturb them even more. Eventually, he may jeopardize 

his own survival. Man's activities in the biosphere are largely deter­

mined by behavior based upon his beliefs, fears, and sociocultural value 

systems--the prime subject matter of the behavioral sciences. 
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The planned construction of a new u.s. South Pole Station offers 

an unparalleled opportunity for basic biomedical and behavioral science 

research in Antarctica--both national and international. Such programs 

promise to provide information of immediate value to the station's operation; 

e.g., personnel selection, program coordination, individual safety, and 

group productiveness. However, they also appear to have extensive impli­

cations in human ecology around the globe, problems of urban living, 

clinical medicine, and eventual habitation of exotic environments necess­

itated by global overcrowding. 

Recommendations 

Thus, the Panel on Biological and Medical Sciences recommends that: 

( 1) The behavioral sciences merit at least equal consideration in 

logistics and funding. 

(2) Research interest be stimulated among behavioral scientists in 

the U.S., with full opportunity offered for collaborative efforts with 

other SCAR nations. 

(3) Support be developed for an international conference on biomedical 

and behavioral science research in Antarctica, hopefully under SCAR aus­

pices and in the U.S. 

(4) A large-scale national conference be held on biomedical, behavioral 

science, and human ecologic research in the Antarctic, jointly with or 

separate from a conference on the Arctic region. Its aim would be to 

examine concepts, methodology, logistics, funding, and research priori-

ties on a realistic and yet imaginative basis. 
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A PHILOSOPHIC STATEMENT: 

RELEVANCE OF ANTARCTIC BIOMEDICAL RESEARCH TO SOCIETY IN THE 70 1 S 

Chester M. Pierce, M.D. 
Professor of Psychiatry and Education 

Harvard University 
Cambridge, Massachusetts 

According to demographic predictions, most people will be living in 

urban areas by the year 2000. Already, the public is awakening to the problems 

created by population increase. Man feels the stresses of living in cramped 

quarters with his fellows and recognizes the threat posed to the fabric 

of his society. What is the relevance of biomedical research in the Antarctic 

to the problems society faces in the 70's and beyond? What applications do 

the lessons learned in this extreme, exotic environment offer to humankind in 

general? 

Biomedical research in Antarctica has a unique quality. It is not 

simulated. The study of men in this environment enj oys the advantages of 

relatively controlled conditions, ongoing scientific observation in the 

field as opposed to the laboratory, and a manageable sample size. �r the 

psychophysiologist, the Antarctic community is small enough to be examined 

carefully, yet large enough to extrapolate the findings beyond the group 

under study. 

In my opinion, three maj or challenges confront us in the 70's, all 

stemming from the population explosion. As we shall see, they bear simi-

larity to the challenges faced by the men who live in Antarctica. Assuming 

that t he  problem of population growth will not be resolved in the next 

Paper # 5 in a Colloquium on "Biomedical and Behavioral Science Research in 
Antarctica," Oklahoma City, March 18, 1971. 
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decade , I see these challenges as : 1) fi nding new solutions to overcrowding , 

2) teaching peop le to become cosmopolite , and 3) develop ing an interdisc i-

plinary a pproach to co mmunity prob lems , i n  which knowle dge is shared for 

integrated planning . 

What effect is overcro wding likely to have in the 70 ' s ?  The sheer 

numbers of peo ple who will reach maturity and estab lish homes in the 

next de cade will probab ly for ce us to se ek new l iving s ites . Som e will 

be traditional , s uch as new cities and the gro wi ng co ales cen ce& of 

adj a cent cities . But some may be exotic environments --places not ge ne rally 

considered habitable . In the 70 ' s , men may migr ate to po lar climates or 
. 

e ven li ve an d  work under the sea to find both the living spa ce necessary 

for their psychic well-being and the phys i cal resources required to 

support life . 

The problem of teaching people to beco me cosmopo lite involves shaping 

children for their future roles as interplanetary citizens , sensit ive to 

the ne eds of others . A ride on the subway during rush hour in any l arge 

city q uickly reveals the effects of overcrowding upon individual behavior . 

With very little s tress , people te nd to respond to one another i n  a swif t ,  

hostile manner --a phenomenon seen mu ch less of ten in sparsely populated 

areas . Unt il individuals learn to take a more p luralis tic view of so cie ty , 

the "s ubway s yndrome" wi ll only grow worse . 

Finally , w e  mus t draw people out of their te chno log ical or academic 

compartments and en courage them to become truly interdisciplinary . Know-

ledge , ideas, and feelings must become communicated and shared. In this 

way, information can be gathered and synthesized for optimum prob lem -

so lving within the human community. 
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Th es e same probl ems a re fac ed ,  in a sp ec ial way , by th e men liv ing 

in th e mi cro en vironment of  th e u . s .  Antarc t ic r es ea rch s tation b e  it MCMurdo , 

South Pol e, Pa lme r or Plat eau . It is not eworthy that the inn er city , r ight 

h ere on th e No rth American contin ent , p articu la rly th e gh etto , shar es some 

of th e sam e st resses and elicits some of th e sa me r espons es from its po pula ­

ti on .  And one of the ba rom eters of the t ota l s oci ety is ghe tto lif e, 

wh ere soci etal p roblems appear t o  ge rminat e and wh ere behavior pat t erns 

of the ov erall culture are ref lec te d in th eir extr emes .  

Our personal  expe rien ce as s cient ists in Antarc tica has dra mati cally 

illustrated th e crucial fa ctor of  dep ression in a man' s adj us t ment t o  an 

exoti c, str ess ful envi ron ment . Even bef or e  leavi ng for th e fiel d, many 

men expe ri enc e a withdraw al of l ib i dina l ene rgy , symptoms of despon dency , 

and anticipatory gri ef ove r th e  lif e  th ey wil l  l eave b ehin d. Anyone who 

has visite d an Antarctic s tation can testify to th e "blunted" res pons es 

of th e men who hav e bee n in r esi den ce there fo r s eve ral months . Although 

individuals vary in the ex tent of th ei r  depr essio n, one can i mmedia tely 

s eparate th e lo ng-t erm residents f rom the newcome rs by thei r flac cid 

fa cia l musc les , flattened v oi ces ,  a n d  th e fa r- of f  exp ression i n  th eir 

eyes ( known as the "30-f oot s ta re i n  th e 20 -foot room") . Even upon return 

t o  th e United St ates , th es e  m en t en d  to retain th ei r  blunte d respons es ,  

sh edding them only gra dually . This , we b eli ev e, rep resents a kind of 

des pon dency w ithin th e in dividua l. 

In his experiments on s enso ry deprivation , Shu rley f oun d that v olun­

t eers " in peri enc e" du ri ng th e e xpe rim ental pe riod of is olation ; that is , 

th ey withd raw i nt o  the mselves an d  f ocus up on self-awa ren ess (as oppos ed to 

sti muli drawn f rom the amb ient envir onment , o r  ".!_!Perienc e" ) .  If , ind eed , 

this o ccu rs be fore a man l eav es f or th e Anta rctic , h e  may b e  co ping n ot 
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only w ith anti cipa ted s epa rat ion , grie f ,  and p racti ca l  p robl ems, but also 

with doubts and f ea rs a rising f rom this se lf-awa reness and th e qu es tions 

it r ais es c onc erning wh ere he is a t  as an indiv idual in the society . As 

on e in cidental f inding during our s tud ies at th e South Po le Stat ion , we 

d is co vered that th e dr eams as re ported by the men w er e  impo verish ed in 

cont ent , with d epressiv e  ov ert ones .  Our res ear ch proj ect showed that th e 

e le ct r oen cephal og ra phi c r ecordings of th es e  men during sl eep w ere charact er­

ized by a g radu al dropout of th e d elta rhyth m (slow -wav e or d eep sl eep) 

o ver their months of r esid en ce. 

The impli cat ions a re intriguing . One w onde rs how loss of s low -wave 

s leep r elat es to d epression . A co rrelat ion be tween th e two ph eno mena 

has b een not ed by clinic ians in peopl e se vere ly d ep ress ed enough to b e  

hos pit aliz ed .  Other rep orted evidence raises the possibility of an 

endo cr in ologi c inf luen ce . Slow -wave sle ep disappears in women toward 

th e end of p regnan cy .  It i s  a lso age-r elat ed , b eing high in young 

ch ildr en and virtua lly absent in o ctog enarians . In addition , de lta 

rhythm t ends to d ro p  out in pat i ents wi th end oc rinopathies . One is 

t empt ed to s pecula te further on a r elationshi p to th e physiolo gy of  

cat echolami ne depletion- -opening up a wid e rang e of  investigat iv e 

possib ilities . 

From a tru ly psycho logical s tandpoint , we are led t o  ree xami ne th e 

clas si ca l  psychiatric c onc ept of dep ressi on :  i . e. ,  c oping with anger 

by int ernal izing i t. Th is conc ept implies that dep ression repres ents 

an ex cess of emotion , beyond one 's ability to handl e  it consc iously , 

so that the ov erload is tu rned inwa rd and hidden f ro m  v iew .  E xperienc e  

in Anta rctica has st imulat ed us to re evaluate this conc ept and to e mbra ce 

a b road er d ef in it ion of d epr ession . De pr ess ion might w ear anoth er face, 
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r epresenting mo re s imp ly a lac k  of h op e. Hop e disapp ears wh en one los es 

s elf-c onfid enc e, when on e s ees no prosp ect of contr oll ing one ' s  d estiny , 

of being f ree and prod uctive , o r  of enj oying options in life ch oi ces . 

Aga in ,  th e ana logy betwe en th e p ola r s tat ion and th e gh ett o comes 

t o  min d. H ow ev er, the scientist at P lat eau Stati on ,  say , has more 

basis for h op e  of escaping his t rai ler-s ize d envi ronment and r etu rning 

to a stimu lating , supp ort ive c ommun ity than th e b lack man has of ge tting 

out of Har lem . Both suffe r  an xiety , to o, but th e qua lity dif f ers .  The 

man wh o depa rts fo r 6 months at a p ola r station usua lly bec omes an xious 

about l eaving his cust omary envi ronment an d ris king th e ha zards ah ead . 

H ow ev er ,  s eldom does his an xiety reach th e t error p itch t o  wh ich resi dents 

of th e inner city are often exp os ed .  

W e  r efe r t o  th e Anta rcti c  as an ex otic envi ronm ent . This may b e  

on ly a relative concep t .  P erhaps th e la rge cities t o  wh ich we are 

a ccust omed ,  despit e the i r  l ong his tory an d s oci ologic c ont ribut ions , 

ar e th ems elv es exotic envi ronments- -that is , e xot i c  t o  th e inh erent 

natu re of man . P erhaps , then , the relevance of bi ome di ca l  resea rch in 

polar r egi ons is mo re d i re ct than on e wou ld a t  f i rs t  imagi ne .  A F ij i  

Is lan de r, f or e xample , m ight fin d  walking th rough the Hol land Tunn el in 

N ew  Yor k no les s  e xot i c than the N ew Y orker fin ds wa lking a roun d th e 

S outh P ol e. Inde ed ,  lif e  in Anta rct ica an d that in segments of th e city 

(suburbia inc luded ) may sha re c ertain cha ra cter isti cs :  phys ical is olat ion ,  

r estrictiv eness , ha za rdous ness , a nd enfo rced s ocial izati on .  The men who 

work in the Anta rctic live in an is olated si tuation , wi th a diminished 

s ocia l netwo rk ,  f rom wh i ch one cann ot easily escape . Bu t s o  do man y men 

and women in c lo is te re d  suburbs o r  inner -ci ty gh ettos . In b oth si tuat ions , 

confin ed individua ls can be seen t o  bec ome withd rawn , h os tile , and t o  
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"kill " each oth er psychol ogically bi t by bi t, day b y  day . 

Th e disti ncti on be twe en the physical a nd soc ial en vir onm ents in 

Anta rctica sh ould be dra wn car efully . Eight me n living in a bas e the 

si ze of a t ra ct or t rail er at Pla teau Stati on a re spatia lly is olat ed ,  on 

th e on e han d, b ut the y are living i n  f orc ed s ocializati on , on th e other . 

For ced so cia li zat i on ,  wi th its lack of  priva cy , i mposes nu mer ous strai ns 

on the indiv idual , d ocumented in s cientific l iteratu re un relate d to pol ar 

r es earch . F or one thing , n ois e i nte rrupt i ons a re c ommon around th e cl oc k, 

pr odu cing s leep d eprivati on. Pr ol onge d exp osure t o  such c ondi tions makes 

human bei ngs i rritable , dep ressed , wi thdrawn , b ored , a pa the tic , and 

pass iv e. And they suf fe r s leep di stu rban ces b ecaus e of ove rc rowding . 

The t oll of s imi la r c onditi ons on childr en i n  u rban a reas (as we ll 

as adults ) must be en or mous .. Th e d elete ri ous effect on genera l  h ealth 

is a mat t er of s tatist ical record fr om p ublic h ealth studies . And it is 

dif f icult t o  visuali ze a health y learning c limat e in tw o roo ms i nhabi ted 

by five pe ople , n o  mat t er bow b right a nd i ndustrious th ey may be . More­

ov er ,  s oc ial cohe s ion is unde rmi ned by th e i rri tab ility of  the ind ivi duals 

within the g ro up ,  their negat ive feelings ab out thems elv es ,  and the i r  

inability t o  envisi on their gr oup as i nteg rate d an d  pu rpos eful . In such 

an envir onment , a n  i ndividua l ca nnot ass ume leadership , cann ot f ollow th e 

l eadership of othe rs ,  a nd he nce can not dev el op i nt o  the typ e of plane ta ry 

citiz en we need if hu manity i s  t o  su rvive . 

Antarct ic s tati ons offe r fert ile g roun d f or th e study of g roup 

r elationships , leade rship s tyles , the skil l of f oll owing , and th e 

dynami cs of group i nte racti ons . The meth ods of s tudy can be te lesc op ed 

he re, beca use of the c los ed ,  c ont rol le d  e nvir onment and the limit ed 

g roup si ze .  As psy ch ophysi ologi s ts , we fo cused our initial res ear ch 
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efforts primarily upon how a man adjusts to this situation and on some 

mechanisms of psychophysiological adaptation. We know now that he 

certainly does adjust. The next question is, how does man X adjust 

compared to man Y ?  

Our research project on sleep patterns represented a step into the 

realm of biological rhythms. This area encompasses an enormous range 

of biological phenomena relevant to society, all the way from problems 

of aging to the adjustment to increased leisure time. Studies of 

biological rhythms may tell us, for example, why one child jumps out 

of bed at 6: 30 AM, full of energy, while another can hardly be prodded 

to the breakfast table at 9: 00 AM. Such biological profiles may be 

important as schools go on to shifts, like factories, to accommodate 

the increasing number of children. Moreover, behavioral profiles may 

facilitate the process of group selection for space exploration or 

undersea work, as well as polar living. In this way, predictable group 

behavior of the type required for a given job in the environment can be 

achieved. 

The philosophy behind the psychophysiologic studies at the Pole 

was broad and ambitious. The initial research represented a step across 

the threshold. Along with the sleep experiments, we considered how men 

used their time. Life, after all, is how one organizes his experiences 

in time. We have interview material, dream reports, etc. But this is 

only a start. Such information needs to be more completely and precisely 

gathered and then correlated with psychological well-being, personal 

effectiveness, psychophysiological parameters, and biosocial phenomena. 

For example, we need to relate how people spend their time individually 
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to their success as co mmunity partic ipants . Possib ly the mos t p romising 

line of inquiry in psychiatric resea rch is the s t udy of individual 

success . Why do so me child ren in a family achieve whi le othe rs do 

not ? Why does one g roup succeed while anothe r fails ? 

At the outset of ou r s tudies , we felt that the biosocial pheno mena 

should be l inked to the physical data ,  incl uding those of the ea rth 

sciences . Indeed , this has been the case- -and it is the special envi ron­

ment of the po la r  s tat ion which makes it possib le . A visito r is s t ruck 

by the fac t , for ins tance , that in some way o r  other e verybody is studying 

the sun . The sc ient is t in Anta rctica en joys the advantage of having his 

angularities rubbed off , his tunnel vision removed ,  by close contacts 

with scientis ts in other widely dispa rate discip lines . The psychophysio ­

logis t begins to sense the biologica l rhythms , the th read of continuity , 

which tie him to the ionosphe ric physicis t ,  the mar ine b io lo gis t ,  and 

the ast rono me r. 

Specifical ly , I think that fu rthe r research into psychophysiological 

adaptation at the pola r stations in the 1970 ' s  should move along two 

l ines : 1)  the s tudy of physiologic responses , with the data stat is tically 

analyzed and co rre lated to known psychological phenomena , and 2) the study 

of g roup inte ractions by means of mo re re fined observe r analy ses , involving 

minimal pe rtu rbation of g roup dynamics . Ideal ly ,  such research in the 

microenvi ron men t  o f  the Anta rc tic would yi eld in fo rmatio n  e nab li ng us 

to measu re biological , psycho logical ,  and soc io logical effects . Then ,  

by learning their i mpact upon the body and psyche , pe rhaps we can st i mu­

late an awa reness which would bea r f ruit , in te rms of i mproved human inte r­

actions , in the 1980 ' s . 
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Introductory Remarks 

Jay T. Shurley, M.D. 

In the new ( 1 970) National Academy of Sciences compendium, The Life 
---

Sciences, one finds the statement (p. 1 76) : "Biomedical research has come 

of age. In the intensively managed, highly instrumented clinical research 

units of our great hospitals, clinical investigation has become a legitimate 

science. Human biology is being explored with unprecedented vigor and 

sophistication. This endeavor, the focal activity of university medical 

centers, is less than two decades old." 

In the past five years, we have begun to take biomedical research from 

the medical center into the field in the remote Antarctic continent. 

Since the last meeting of this Panel on Biological and Medical Sciences 

in June, 1 970 , the decision has been made by the executive branch of the 

government to designate the National Science Foundation as the "lead agency" 

in the conduct of national scientific programs in both the Arctic and the 

Antarctic. The former Office of Antarctic Programs (OAP) is now the Office 

of Polar Programs (OPP). 

This is the second in a series of meetings designed to allow specialists 

in the appropriate disciplines to more fully inform the Panel of results and 

prospects of current programs. The subject of this conference is, "Biomedical 

and Behavioral Science Research in the Antarctic. " In addition to those 

directly concerned with this topic, presentations will be given, as well, 

involving three of a number of interfaces in contiguous areas in science; 

namely, marine biology, man under the sea, and man in the Arctic. 
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PLANS FOR THE NEW SOUTH POLE STATION 

Philip M .  Smith 
Deputy Director, Office of Polar Programs 

National Science Foundation 
Washington, D.C. 

Much of this colloquium assumes significance for the Office of 
Polar Programs in the context of our plans for the new South Pole 
Station--one of three contemplated permanent u. s. Antarctic stations 
(the other two being McMurdo and Palmar). 

The new station buildings are expected to have a functional life 
of about 10 years, with the following main features: a 160 foot diameter 
geodesic dome covering three separate, two-story buildings, an 850 foot 
arch-covered tunnel, and a sky-looking observatory tower and lounge. 
Construction will begin this coming austral summer, and station occu­
pancy will probably begin for a wintering group in 19 74. 

Expected station population will be limited to 16 winter and 3 2  
summer personnel, with a top capacity of 45 if the emergency hut is 
used as summer quarters. There will be space for three or four bio­
medical personnel. 

Programs will include: continued upper atmosphere studies, meteor­
ology, solar-terrestrial physics, biomedicine and behavioral science, 
a new unmanned geophysical observatory, environmental monitoring "bench­
mark" activities, and possibly astronomy. Although many aspects of the 
new station are still under consideration, probable features will include: 
an on-site desk-size computer for both station-operation monitoring and 
data processing and storage, much expanded recreational space over that 
now provided, and accommodations for women investigators. Specific bio­
medical facilities would include built-in monitoring devices for sleep 
studies in each bedroom, special quarters for cardiovascular and 
clinical laboratory studies, and a small laboratory animal facility. 

Efforts will be made to expand cooperative programs with other SCAR 
nations, with joint planning and even joint funding. 
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RESULTS AND PROSPECTS OF ANTARCTIC BIOMEDICAL RESEARCH 

Jay T. Shurley, M. D. 
Principal Investigator, Antarctic Project 

Oklahoma Medical Research Foundation 

A previous report by the Panel on Biological and Medical Sciences 
( 1 961) pointed out the possibilities for polar research in medical micro­
biology, environmental physiology, and psychological and behavioral studies 
of individual and group adjustment to the stress of prolonged isolation in 
Antarctica. At the same time, the Panel deplored the low priority and low 
level of interest that work in this field commanded. In the 10 years since 
this report, only one biomedical field of study of any scope has been com­
pleted in the U.S. Antarctic Research Program--our sleep research project 
begun in 1 966 from the Oklahoma University Medical Center. Some of the 
results of this investigation will be reviewed in the panel discussion 
scheduled later in this colloquium. 

In contrast, the USSR has undertaken extensive and continuing bio­
medical programs in Antarctica since the IGY; an impressive amount of 
their work has just been reported in translation in Issue No. 74 of the 
Soviet Antarctic Expedition Bulletin. The British, Australians and French 
also have commendable records for ongoing biomedical research programs. 

The Oklahoma Project consisted of a comprehensive behavioral and 
psychophysiological study of sleep at South Pole Station for two full 
years. This research stimulated exploration into related areas, leading 
to studies (and publications) concerning infectious diseases, pulmonary 
function, and hematological response to altitude hypoxia, as well as 
group performance and behavior. Although our work raised many more 
questions than it answered, it demonstrated the feasibility of sophisti­
cated biomedical studies in the field and suggested excellent possibili­
ties for future investigations. 

The South Pole appears to be an ideal site for several areas of 
investigation, among them biomedicine. The latter, we believe, offers 
particular research promise in this environment and therefore should 
rank among those disciplines which receive program emphasis. Possibly, 
a year-round international program, undertaken on an interdisciplinary 
basis, could be based at this site in order to investigate various aspects 
of the effect of Antarctic life upon men engaged in work pursuits. Beyond 
these immediate objectives lies the probability that the data obtained on 

young men adapting to the long, unbroken isolation of wintering-over at 
the South Pole will have relevance for biomedical and psychosocial problems 
in the Arctic, in space and under the sea, as well as here at home. 
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RESULTS AND PROSPECTS OF OPERATIONAL PSYCHIATRY IN ANTARCTICA 

E.K. Eric Gunderson, Ph.D. 
Chief, Operational Psychiatry Division 

Navy Medical Neuropsychiatric Research Unit 
San Diego, California 

During the IGY, the Navy Bureau of Medicine and Surgery devised 
attitude and symptom questionnaires, supervisor ratings, sociometric 
tests, etc., which were administered to several wintering groups in 
Antarctica in order to formulate a consistent program of data collection 
over several years. Our prime objective was the successful medical and 
psychiatric screening of men who would adjust to the polar environment. 
Of the psychosocial components, three seemed most important: (1) task 
motivation, (2) emotional stability, and ( 3) social compatibility. In 
the next stage of research, data were collected from about 20 wintering­
over parties at several stations, by means of subjective ratings by group 
leaders and sociometric tests. The striking degree of agreement on the 
three personality components made possible the development of criteria 
and hence measures of prediction for screening. 

Recently, an overall evaluation of the selection problem has been 
completed for the three major occupational groups at the polar stations: 
(1)  Navy Seabees (construction workers), (2) Navy administrative-technical 
personnel, and (3) civilian scientists. Studies have revealed that mul­
tiple sets of screening indicators will be necessary because of the basic 
differences in these groups. Hence, one set is seldom relevant to all 
three categories of men. For example, criteria of prediction for job 
satisfaction have proved valid for scientists but not for Navy personnel. 
The disparate responses among the groups reflect fundamental differences 
in sociocultural backgrounds, psychological traits, etc. The small work 
party at a polar station is extremely heterogeneous. As one might expect, 
group morale, compatibility, and accomplishment were lower at smaller 
stations. 

To date, valid studies of small groups are limited. Laboratory 
experiments simply lack the realism and duration to merit serious con­
sideration. Several important principles of behavior measurement seemed 
to emerge from our survey of small groups under isolated, stressful 
conditions: ( 1 )  multivariate analysis and use of multiple behavioral 
indicators are essential (i. e., one must employ more than one technique 
to measure a particular aspect of behavior, and many aspects must be 
studied simultaneously to evaluate their interrelationship); (2) longi­
tudinal studies must be conducted, with sufficient numbers of observations 
over long periods to detect significant changes in a given system; 
(3)  unobtrusive and nonobtrusive methods of measurement should be given 
maximum usage so that normal operations and behavior continue uninter­
rupted; and ( 4) a systems approach to group behavior must be emphasized 
(i.e., group interactions are not only important, but environmental 
influences and transactions, as well). 
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All possible factors in such an environment should be identified 
and evaluated: ( 1 )  objectives and goals of the group, (2) philosophical 
and value systems governing the group, ( 3) personnel composition, 
( 4) organization structure and authority patterns, ( 5 )  technology and 
its effect upon the group, and (6) physical environment. 
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RESULTS AND P ROSP ECTS OF NAVY MEDICAL OPERATIONAL 
RESEARCH IN ANTARCTICA 

Captain Samuel A. Youngman (MC) USN 
u . s .  Navy Support Force, Antarctica 

Washington, D. C .  

In the past, U.S. Navy Antarctic research has been limited by six 
factors: ( 1 )  little long-range planning, funding, or coordination, 
(2) logistic problems, ( 3) young, inexperienced doctors in charge, 
with little prior time in the u . s . to plan projects and obtain equipment 
before deploying to the Antarctic, ( 4) the requirement that feasible 
programs have a Naval application, (5 ) highly limited resources for 
conducting the programs, and (6) the questionable statistical signifi­
cance of studies based upon the small human sample-size available at 
Antarctic stations. 

To date, most research has been designed to determine the limits 
of human tolerance and adaptability to environmental stresses, both 
physiological and psychological. All evidence gathered thus far under­
scores the ability of man to adapt. Specific areas of study have 
included: personnel selection, psychiatric effects of Antarctic station 
life, aspects of spatially confined small-group life (e.g., eight men 
at the small Plateau Station), response to high-altitude exposure and 
early detection of related pulmonary edema, symptoms of mountain sickness, 
long-term dental study of oral acidogenic bacteria, nutritional survey, 
determination of basic physiologic data to serve as baselines, and 
clinical evaluation of the effects of sedatives on the insomnia produced 
by prolonged isolation. 

Navy medical activity is expected to slow down at the polar stations, 
although personnel may still take part in civilian studies (with permission 
of the Navy), and Navy physicians may participate in these research pro­
grams when they have time from their primary mission. The prospects for 
biomedical investigation at the Antarctic stations are most promising, 
but only under the conditions of long-range planning, which is essential 
for efficient research activity in these remote regions--and hence for 
maximum yield of valid data. 
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LESSONS FROM THE SEA FOR B IOMEDIC INE 

Ste wa rt G. Wolf , M. D. 
Director , Marine Bio med ical Institute 

U nive rsity o f  Te xas a nd  Texas A & M University 
Galveston , Tex as 

T here are many les sons to be lea rne d  fro m  the sea , whether from a 
wa rm coral ree f o ff the c o ast  of Texas or in the cold polar wate rs o f  
Anta rc tica . The import anc e o f  t he  ocean fo r all living things cannot be 
ove restimated , no r can the knowl edg e it of fers us- -not jus t  about foo d ,  
we athe r ,  etc . ,  but about socia l arrang ements and behavior .  The sea is 
an o lder , more pr oductive c o mmunity than the land . It p roduces adequate 
food for its eno rmous popu lation ; it co nt ro ls popu lation without e li mi­
nating species ; an d it represents a conti nuing socie ty in social equil­
ibr ium. 

At the Mari ne Biomedical Institute in Ga lves ton , faced with so many 
ferti le a reas o f  investigation , we recognize the pit fall s  o f  f rag menting 
our research e fforts in too many different directions . Our foc us , there­
fo re ,  lies in two areas : (1) psychophysio logic adap tation of man to a 
marine envir onment (analo gous , i n  fun da menta l  ways , to polar bio medical 
studies ) ,  and (2) comparative neurobiology . Comparative bio logical 
studie s between man and s impler an imals constitute a rich source o f  
info rmati on, bec ause wh en nature produces a goo d design form (e . g . , neu­
rons , ci lia) , the design persis ts through the ag es an d is shared by 
many species . Va riations which occur during the evo lutio n of higher 
anima ls are merely elaboratio ns .  

Thus , e xplorat ion o f  e xotic environm ents yie lds data which help not 
o nly to un rave l complex biologica l sys tems , b ut also to tes t man ' s cap a­
bi lity to acco mmodat e to environmental changes . The latter would appear 
to  be  a p owe r fu l  tool for  the fut ur e  eluc i dation of h uman  regu lato ry 
mechanis ms. In fac t ,  Hal da ne  has said that progress in medicine depends 
upon our abi lity to un derstan d h ow  man a dapts to changes in his envi ron ­
ment .  
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B EHAVIO RAL  ST UDIES IN AN ISO LAT ED UNDERSEAS HABITAT (T EKT IT E  II ) : 
POSS IBL E APPLICATIONS TO TH E ANT ARCTIC ENVIRONMENT 

Roland Rad lo ff, Ph . D. 
Nava l Medical Research Ins titute 

Washingt on, D. C .  

Group ph enomena in underseas hab itats a nd at po lar s tat ions a re in 
many ways analogous ; thus , cross-fe rt i lization of id eas among the scien ­
tists involved might be valua ble .  Simulate d experiments on isolation 
perfo rmed in the labo rato ry ar e unrealis tic , especiall y regar ding tas k 
motivation an d  social interac t ion . 

T ektite II was an underseas ope ration 50 fe et be low the sur face o f  
th e warm waters o f  Lamesh ur Bay, the Virgin Islan ds , where mar i ne  stu dies 
were conduc te d April -Octo ber , 1 970 ( 186 days ) . Ten consec utive c r ews 
( 9  all-male , 1 a ll- fema le )  occ upi ed th e habitat at ambient pr ess ure 
for 1 4- 20 days each .  Each c rew consis ted of four m ari ne scientis ts an d 
one engin eer . The y liv ed an d worked in four compartments (not counting 
the sea ) :  (1) a w et la b, ( 2) engine room, ( 3 )  bri dge area , and ( 4) c rew 
qua rters , containing b unks , s tove , tab le ,  chairs , etc . 

For our beha vioral s tudies , a c l osed-c ircuit TV was ins ta lled in 
each compart ment , as well as a mic rophon e, t o  p ermit co ntinual monitoring 
of pe rsonnel act iviti es in th e habitat . In th e "topsid e" comman d van, 
two men w ere a lways on duty t o  c oll ect data at  regular , pre deter mi ned 
inte rvals .  This proc es s  cons isted of reco rding simp le events every six 
minutes acc or ding to pre-coded categories by punching with a stylus the 
appropriate h oles o n  a 40-colu mn  IBM ca rd. Thus ,  about 240 cards were 
col lected per person per day , ready for direct co mputer pr ocessing . 

By this and other metho ds o f  s tu dy ,  reco r ds were kept o f  hab itat 
utilization (how much t ime a man spent where ) ,  time utilization , terri­
to ria l behavior , d iving behavior , mealtime behavior ,  c o mmunicat i ons 
with surface personnel , moo d, di urna l cycles , ef fects o f  perturbat ions 
(st or ms, illness , etc .) , social do minance , g regarious ness , an d  sp ecific 
leisure acti vit ies . Each c rew was given permiss ion to turn o ff the TV 
monito r or microphone when th ey felt t he n eed to escape cons ta nt o bs erva ­
tion . Interes tingly , previous exp erience with the four men con fi ne d  for 
60 consecutive days in T ektite I sugg es te d  that i ndividuals ne ed mor e  
privacy from be ing ov erhear d  than from being viewed ;  the open mic rophones 
we re tu rned of f 60 ti mes and the cameras only 6 ti mes during the two 
months . 

In our e fforts to pre dict per formance and behavio r ,  w e  have esch ewed 
t raditional p ersonality tes ts , because whatever their wo rth in the labora­
to ry and c linic , we beli eve they lac k va li dity in ope rat ional settings . 
We d ev elope d, ins tead , a li fe-history ques tionna ire , which takes bio­
graphical in ventory o f  32 maj or variables for each o f  19 years o f  a man ' s  
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life . From this emerges a pic t ure not on ly o f  overal l a dj us tment , b ut 
of changes an d  rates o f  changes . Var ia bles were arrange d in three cate­
gories : (1)  environment (e . g . , school si ze ) , ( 2) in divi dual behavior 
(e . g . , ath letic activities ) ,  an d ( 3 )  change of si tuation (e . g . , serio us 
i llness in chi l dhoo d) . The statis tica l corre lation to marine science 
per fo rmance has been q uite enco uraging , and some cross -va li dation has 
been obtaine d with a ( dif ferent)  pop ulation o f  divers . 

O ur work a nd  the research experience gaine d by others at the po lar 
stations (both obj ective an d s ubj ective ) s uggest  some additiona l possi­
bilities for assessing in divi dua l  an d  gro up performance in Antarc tica-­
for examp le ,  the number o f  ra dio as we ll as te lephone contac ts with the 
outside , weight gains an d losses (gro up norm an d in divi dual depart ures 
from it) , housekeeping habits , a lcoho l cons ump tion , gross motor activity 
(measured by a pe dometer) , ti me spent outsi de the s tati on (measured by 
a light-sensitive indicator attache d to the c lothing) , and gregario us ­
ness (with interpers onal contacts measure d by a rece i ver) . S uch data 
co uld be computer-score d or perhaps even transmitted back to the u.s. 
via sate llite . The va lue of par ticipant obs e rvers shoul d not be un der­
estimate d, but a very special kind o f  person , traine d for this dua l 
role , is req uired .  Delayed gro up inte rviews of me dical officers f rom 
various stations at various times , long after their po lar residence , 
sho ul d  also be pro ductive . 
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HUMAN ECO LOGY I N  THE PO LAR REGIONS 

William M. Smith , Ph . D. 
Prof esso r, Co lleg e of Co mmunity Scienc es 

Univ ersity of Wis consin 
Gr een Bay , Wisconsin 

Th e cha ract eris tic irritability , withdra wa l ,  and inabi lity of men 
to ·�obi li z e" af t er s ev era l months of resid enc e in Anta rctic s tat i ons 
is a chronic p rob l em in oth er isolate d enviro nments as wel l . Althoug h 
m, own exp eri enc e in Antarctica has b een s eparat ed by s ev eral years 
from recent work in th e Arctic and sub- Arc tic , I a m  struck by the s imi­
larity of respons es sha red by Anta rctic p ersonn el and th e n on-nativ e  
whit e  resid ents o f  small Arc tic co mmuniti es .  (Th e lat t er acc ep t jobs 
ther e, ost ens ibly for th e high pay , b ut s el dom s tay mor e  than 2 y ears . )  
Social int eractions , aft er a perio d of tim e, drop off pr ecipitous ly , 
remaining at a low l ev el .  Th e  inc i denc e of mental dis turbanc es is high , 
as is th e d ivorc e rat e  ( ref l ec ting , on e might inf er ,  a br eakdo wn of int er­
p ersonal r elationships ) . Th e p er capita alcohol consump tion is about 
9 1/ 2 tim es that in th e continental Unit ed Stat es .  Th e  chi ld ren in 
thes e whit e s ettlements show a lac k of affect (i . e. ,  b lunt ed emot iona l 
respons es )  and a l ow  l ev el of physical activity ; th ey rar ely p lay out­
doors as do th e nativ e  chi ldr en .  And wh en th e non-nativ e chil dr en r et urn 
"home ", many ar e appar ently unab l e  to cop e with pe er g roups .  

Evi denc e indicat es that thes e  psychosocial prob lems a re at l eas t 
partly relat ed to th e design of liv ing quarters and community fac iliti es .  
Fo r examp le ,  no room is s et asi de in th e home for child ren 's activ e  play , 
an d  thus bois t ero us act ivity is not to lerat ed by the parents . P lac es 
fo r g en eral socialization a re g enera l ly l imit ed or abs ent in th es e  
co mmuniti es ,  l eaving fami li es without o utsi de b ehavio r supports an d 
nowh er e to turn but in wa rd. In effect , r es i dentia l  and co mmunity d esign 
has b een bas ed upon int uition an d t ra dition , and not upon actual b ehav ­
io ra l  n eeds as d et ermin ed by f i el d  r esea rch . 

C l ea rly , living spaces sho uld b e  des ign ed to me et th e d emands of 
th e e nviron ment , to acco mmodat e work requir em ents ,  b ut also to promot e 
th e psyc hosocial welfar e of th e inhabit ants- -and this app l i es to Anta rc­
tica . Altho ugh man can a dapt , th e damag e to him may b e  too gr eat to 
a ll ow  pr es ent mistak es to cont inu e. I b eli ev e  that detai l ed b ehaviora l 
studi es o f  polar p ersonn el shou l d  b e  un dertak en to det ermine day-to-day 
patt erns and f r eq uenci es of act iviti es th roughout each man 's p eriod of 
stay . Th es e  data th en should b e  compar ed with ana logous data col l ec t ed 
in th e no rmal , back-home environment .  (Sl eep s t udi es a re a st ep in this 
dir ection ) . Po la r  s tation design shou ld be reexamin ed in t erms of how 
th e inhabitant s us e its va rio us parts an d spac es .  
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Moreover , Antarct ica , w ith its li mite d, easily s t udied population , 
p ro vides an idea l situatio n for developing val i d  measures of g roup 
p rocesses--e . g . , how a gro up s tructures itse lf an d  other i nte rperso nal 
phe nomena . I suspec t that such research , while it will requi re t ime  
an d  money , wi ll provi de a nswe rs directly t ra ns latable to prob lems o f  
our urban a reas , the magnit ude o f  which we are jus t  begi nni ng  to realize . 
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B IOMEDICAL RESEARCH IN THE FRENCH ANTARCTIC PROGRAM 

Dr . Jean Rivoli er 
Le �d ec in-c h ef 

T erritoir e d es t err es austral es et antarct iqu e& francais e 
Paris , Franc e 

Franc e now has four Antarctic bas es ,  each with on e or two physicians 
in r esid enc e. Th eir duti es ar e not on ly to at t end th e h ealth-c ar e  n eeds 
of station p ersonn el, but to conduct biom edica l r es earch . Th es e  physi­
cians (usual ly drawn from th e mi litary ) ar e pr epar ed for th eir t echnical 
and r es earch functions for 4-5 months b efor e d ep loym ent to Antarctica , 
and th ey are r etain ed 4-6 months af t er th eir r eturn to compl et e  th e 
r es earch . 

The psychosocia l eff ects of lif e in Antarct ica --on e of our ini tial 
areas of polar r es earch --w er e original ly studi ed in th e int erests of 
p ersonn el s election . Sinc e th en , th e work has b een cont inu ed a lso for 
its wid er r elevanc e  to soc i ety . In th e las t 6 -8 years , our inv estigativ e 
efforts hav e expand ed to inc lud e biology and physiopatho logy , along with 
environmental fac tors . Becaus e w e  b eliev e that psychosocia l r espons es 
ar e intimately relat ed to physio logic ph enomena and environ menta l  condi­
tions , an interdiscip linary approach is emphas i z ed in th e Fr ench po lar 
program. Thus , accurat e environmenta l measurements a re consid er ed 
equally as important as accurat e meas ur em ent of physio logic parame t ers , 
if th e  two ar e to b e  corr elat ed .  

W e  w elcome coop erativ e efforts wi th the oth er SCAR nations- -in 
shar ed r es earch programs , for examp l e, o r  exchang e  of p ersonnel b etw een 
stations . With our improv ed economic situat i on  in r esp ect to polar 
res earch , we hope to b ecome mor e ac tiv e  in th e int ernat iona l community 
r ep r es ent ed in Antarctica . Th e exp eri enc e of at t ending this 2-day 
co lloquium st r ength ens my hop e for fut ure coop eration with th e u . s .  in 
psychobiologic r esearch of th e typ e d escrib ed by th e participants h er e. 
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ABSTRACTS 

Panel Disc ussion : 

Bio medical Adap tation of South Po le 

Station Personnel to Wintering : 

Resu lts of the USARP - Oklahoma P roj ect , 1 96 6-70 
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ORIGINS OF THE USARP-OKLAHOMA RESEARCH PROGRAM 

Ch est er M. P i erce , M . D .  
Form er Co-P rincipal Inv estigator , O klahoma Sl eep P roj ect 

Pro fessor of Psychiatry an d Educat ion 
Ha rva rd Univ ersity 

Cambri dge , Massachus etts 

In th e y ea rs fo llowing the ICY , the g ene ra l  r es earch thrust in the 
Depa rtment o f  Psychiatry an d  B ehavioral Sci enc es , at O klahoma Univ ers i ty 
Medical C ente r, i nvo lv ed s tudies o f  var ious phas es o f  consciousness in 
man and anima ls . Jay Shurl ey was studying isolation an d  s ensory dep ri­
vation ; my work focuse d on sl eep disturbanc es ; oth ers w ere exa mining 
consciousn ess ph enomena in a ni�ls . At the sam e ti me, U . S . Navy inv es­
tigato rs wer e  conc ern ed with si mi lar p rob lems , esp ecially as th ey r elat ed 
to li fe in Antarctica . The e fforts o f  th es e  men to solicit more int er es t  
fro m  th eir civi lian co ll eag ues , a long with our own cordial con tacts at 
th e Nava l Medical N europsychiatric Research Labo rato ri es in San Di ego , 
and at th e Beth esda Naval Me dica l Cent er, constituted the initial s ti mu­
lus o f  th e USARP-Ok lahoma Res ea rch Program. Subsequ ent contacts with 
Dr . George Llano o f  th e Nationa l Sci enc e Fou ndation gav e th e proj ect 
its rea l i mp etus . 

In 1963 , we made our first on-si t e  insp ection o f  th e So uth Pol e  
Station in o rder to s ee, in p erson , th e actual wo rking con ditions , 
faciliti es ,  and probl ems li kely to b e  encount ere d  (a mong th em, th e 
acc eptance o f  psychiat rists by stat ion p ersonn el) . This environment 
se emed an i deal plac e for fie ld st udy o f  psychophysiological a dap tat ion 
to st ress ,  confinement , an d  various deprivations . It was well kn own ,  
for examp le, that s l eep dis t urbances w er e  rife among the men in this 
iso lat ed envi ronment .  We w ere i mpr es s ed not on ly with th e r esea rch 
possibi liti es ,  h owev er ,  but with th e i mportan c e  o f  se lecting in ves tiga ­
tors with sp ecial qualiti es ,  n ec essary for effectiv e  wor k  among the men 
in the po la r  s tation .  S ubsequ ent ly ,  much thought an d st udy went into 
th e exp eri menta l  design o f  th e progra m w e  plann ed to launch . Finally , 
with the freely given coop eration o f  th e National Sc i enc e Foun dation 
and th e Navy , an d  th e che er fu l  forb earanc e o f  our sup eriors a nd co­
wo rk ers at  OUMC , th e proj ec t ente re d  th e fie ld in 1 96 6 .  
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PSYCHOPHYS IOLOGY OF POLAR SLEEP 

Jay T. Shu rley , M . D .  
P ri ncipal Invest igato r, Anta rctic P roject 

Oklahoma Me dical Research Foundatio n 

The Oklahoma S leep Proj ect , a study of the s leepi ng a nd waki ng 
behavio r o f  South Pole Stat io n pe rsonne l, took seve ral d ir ections . 
A 7 -channel polygraph recorded o n  mag net ic tape the psychophys iology 
of sleep patterns of about 10 unpai d vol u ntee rs duri ng each of  two 
co nsec utive yea rs .  Bas eli ne an d follow-up studies rev ea led that all 
men entered the s tation e nviron ment with no rmal propo rtions of slow ­
wav e s leep ( i . e . ,  delta rhythm) , that it unde rwe nt a profound decrease 
ove r the year i n  res i dence , and that the low levels per siste d as long 
as 18 months after return to the U . S . The significanc e  of these data 
is unknown at present , but we assume they represe nt a response to 
chro nic s t ress . 

In a dditi on, s l eep and activity patte rns of large (o r total ) samp les 
of Antarc tic pe rsonnel wi nte ri ng -over at Pole , Byr d, McMU rdo , Scott , and 
Vostok stat ions were exami ned . I n  1 967 a nd 1 968 , part icipants reco rded 
data daily o n  se lf -repo rt cards ;  th e res u lts a re curre nt ly bei ng analyzed . 
Final ly ,  a sho rt -te rm s leep s tudy was con ducted  o n  two new a rrivals at 
South Po le ,  revea ling a marked cha ng e  in s leep patterns --i nclu ding total 
loss of s low-wave s leep . This was thought to be associated with the acute 
hypoxic s tate . I n  ge neral , ther e is an un usually high i nc idence of 
periodic ,  seve re insomnia among s tation pe rsonnel th rough the dark pe rio d. 
Some men "f ree -cycle d" th eir sle ep and waki ng perio ds th roughout the yea r. 
No ne showed u ntowa rd clinical eff ects upo n retur n to th e U . S .  

Cl ea rly ,  much remains to be e lucidated , and fu rther , more de tai led 
stu dies a re s trongly i ndicated . 
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IMMUNOLOGIC AND PHYSIOLOGIC RESPONSES OF MEN TO THE 
"GERM-FREE" ENVIROmlENT OF ANTARCTICA 

Harold G. Muchmore , M . D .  
Carl Puckett Professor o f  Ches t Disease 

Department of Medicine 
Universi ty of Oklahoma School of Medicine 

As an infectious-disease-oriented phys ician , I was at first ill­
disposed to study a group of hale , hearty young men at an isolated polar 
station . Then i t  occurred to me that these men might , in their relatively 
germ-free environment , serve as "mirrors " (i . e . ,  reverse images ) of the 
sick s tate . Indeed , we found that men at Plateau Station uniformly 
had white blood cell (WBC) counts below · 500/cu . mm . whereas 5000-10 , 000 
is considered the clinically normal range . Af ter the men landed in New 
Zealand on the way back to the u . s . ,  these counts quickly returned to the 
normal range . Antibody act ivity in Antarctic personne l ,  measured by 
immunoglobulin levels ,  dropped so low that it was unde tec table by currently 
available techniques . Consis tent with these laboratory f indings , respira­
tory infec tions were virtually absent after a short period of residence 
at polar s tations , while 70% of the men have reported their occurrence 
upon return to the U . S .  The Russians have made similar observations . 
Experimental animals introduced into a germ-free environment respond in 
much the same way to the decrease of microbial insult : WBC count falls , 
the lymph nodes and spleen shrink , and immunoglobulins dec rease . 

Thus , what c linicians consider a normal WBC count is only re lative , 
representing a degree of wel lness (or of sickness ,  depending on one ' s  
point o f  view) . Cut off from the ord inary pool o f  antigen , as in Antarc­
tica , man manifes ts an entirely al tered "normal " range . This has clini­
cal implications for many kinds of group living--from the crowded urban 
situation to long space f ligh ts , in which ant igen assaults and antigen 
deprivation affect heal th status . 
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CARDIOPULMONARY AND METABOLIC C�lGES AT SOUTH POLE 

Clarence A .  Guen ter , M . D .  
Ass ociate Professor , Department o f  Nedicine 

U niversity of Oklahoma Medica l Center 

The So uth Pole S tation , tho ugh it is situated 9 , 280 fee t abo ve sea 
level ,  has an effec tive pressure altit ude of about 11 , 500 fee t , and 
hence its marked physio logic ef fect upon man . This was con fir med by 
direct measure me nts of blood gases , pulm onary function , and erythropoei­
tin an d  cellular responses of the blood--determined on volunteers a mong 
s tation personnel at seve ral intervals d uring their year of residence . 
Early inco mplete adaptat ion to hypoxia was apparent fr om the data , b ut 
this phenomenon para doxical ly reversed itself about midway through the 
year , until it was completely lost. It remained absent thereafter . 
Body te mperature (measured orally ) also decrease d s ignificant ly dur i ng 
the year . These pilot s tud ies indicate that f urther , much more sophis­
ticated s t udies of ca rdi opulmonary f unction a re s trongly warran te d in 
s tation personnel who reside at So uth Pole Station for a year . 

REFLECTIONS ON B IOMEDICAL R ES EARCH N EEDS 
AT THE S��L POLAR STATION 

Archie B .  Blackb urn, M . D . 
Resident Physician in Psychiatry 

Department of Psychiatry and Beha vioral Sciences 
Uni versity of Oklahoma Me dical Center 

In 1 967 , I was the Navy Medical Of ficer and Officer-in-Charge of 
an eight-man U . S .  Antarct ic station . Cons is tent wi th the report of Dr . 
Muchmore , hematologic s tudies of  the men at Plateau Station re veale d a 
significant dec line in white b lood cell counts . These and other routine 
physiological meas urements at Plateau yielded equally interes ting dat a .  
Yet , I beca me con vinced during my 1 2- month stay that a more important 
aspect of this b i o me dical work was its psychos oc ial effect on the gro up . 
Partic ipat ion in sys tematic exa minations and c ooperati on in the labora­
tory work req uired the integrate d efforts of all s tation me mbers . My 
obse rvations of ou r eight-man team ( including myself)  lead me to urge 
further investigat ion , in the Antarc tic an d elsewhere , of group phenomena- ­
such as general lack o f  interpersonal and en vir onmental fa miliarity ,  the 
con ditional feeling of closeness generate d by environmental hazards , and 
the c ommon h ope of successful c omp letion (or so metimes , si mply escape ) 
of the to ur of duty . Studies of this nature may not only enhance ope ra­
tional effec ti veness at the polar s tations ; they may give us more basic 
kno wledge of isolated g ro up function . 
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INFORMATION PROCESSING PARADIGM IN EXOTIC ENVIRONMENTS 

Vladimir Pishkin , Ph . D . 
Professor of Medical Psychology 

Depar tment of Psychiatry and Behavioral Sciences 
University of Oklahoma Medical Center 

The small groups who res ide and function in the isolated , stressful , 
closed environment open only in summer each year offer a unique challenge 
and opportunity to study cognitive functioning in the field . It is 
obvious from the reports of Shurley and his colleagues that interesting 
and significant alterat ions do occur , which have he retofore received no 
attention . 

However ,  tes ted methods do exis t which could be ut ilized at the new 
South Pole Station for monitoring cognitive functioning quant itatively 
and qualitatively in terms of information processing and decision making . 
Studies here in Shurley ' s  laboratory , using Pishkin ' s  auditory Concept 
Identification procedures , and medical student volunteers reveal conclu­
sively that even brief ( 30 ,  60 and 120 minute ) exposures to pro found 
sensory and perceptual isolation result in highly signif icant facilita­
tion and inhibit ion of information processing rates and accuracy , in a 
characteristic time course . The method could well be used to study any 
other exot ic environment . Furthermore , social input variables as well 
as st imulus variab les can be studied obj ectively by this method . 

The effects of multiple stressor& , of hypoxia , drugs , and other 
stressor& on highest level cortical functions , j udgment , and decision 
making , and their critical role in human pe rformance , thus become open 
to obj ective assessment . It is strongly felt that this kind of informa­
tion would have many s ignificant implications for po lar ope rations , as 
well as other exotic environments . 
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THE SOUTH POLE AS A SOCIOCULTURAL LABORATORY 

Kirmach Natani 
Graduate Student , Biological Psychology Program 
Department of Psychiatry and Behavioral Sciences 

University of Oklahoma Medical Center 

Many situations exist in which individuals are separated from their 
accustomed microculture ; e . g . , s tudents in col lege dormitories , mission­
aries in remote regions , Peace Corps volunteers , etc . In such instances , 
the influence of the new environment upon the individual is very d ifficu lt 
to study . In the laboratory represented by the Antarctic station , the 
socialization process of the wintering group has known boundaries . We 
still cannot control the variables , but they are greatly diminished--and 
with proper ins truments of observation , their psychophysiologic effects 
may be evaluated . 

A closed soc ial environment exis ts for eight months annually at 
the South Pole ; the men in the party are spat ially isolated and removed 
from the direct influence of their nat ive culture . There is lit tle 
privacy ,  and the individual is forced to socialize with an extreme ly 
he terogeneous group . Before three months in isolation have passed , the 
j okes and s tories have become s tale , the s tore of movies has been 
shown , and the men find themselves burdened wi th leisure time . Conse­
quently , they find themselves turning inward to contemplate themselves 
as ind ividuals , their pas t ,  and their future . Common responses to this 
situation are : (1) depression , loss of hope , and social withdrawal 
(characterized by a refusal to t ry to understand the environment and 
one ' s  reactions to it) , and j us t  ' 'waiting out " one ' s  stay ; ( 2) subj ec­
tive exaggeration of the group he terogeneity , polarization into groups 
based upon unresolved opinion differences , and dete riorat ion of the 
party into several hostile c liques ;  and ( 3 )  an initial period of intense , 
personal social comparison , followed by the evolution of a mic roculture 
adapted to this spe cial environment (with the degree of  success depend­
ing upon the composition , and of ten size , of the par ty) . All "success­
ful " wintering parties at small stations appear to have attaine d some 
degree of group homogeneity based upon sociocultural reorganization . 
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PERSONAL IMPRESSIONS OF THE POSS IBILITIES AND LIMITATIONS 
OF BIOPSYCHOLOGIC RESEARCH IN ANTARCTICA 

Albert Joern 
Medical S tudent III and Graduate Student in Biological Psychology 

University of Oklahoma School of Medicine 

After a year of work at the South Pole , I lef t  with ambivalent 
feelings . The seemingly inexhaustib le research possib ilities in bio­
medicine made my involvement in our proj ec t excit in g ,  but the feeling 
that I had only scratched .the surface gave me a profound sense of 
failure . 

An area of physiologic s tudy which should be pursued is the puzzling 
response of pulmonary physiology in man to long-term exposure to the 
hypobaric environment at South Pole Station . Accord ing to the textbooks , 
one would expect greater efficiency of ventilat ion and oxygen transport . 
Indeed , this appeared to be the case initially , but by the end of the 
year our subj ec ts had actually reverted to the unacc limatized s tate . 
Unfortunately , the measurements used to measure these parameters lacked 
optimum prec ision , the sample size was small , and this f inding cannot 
be presented excep t as an empirical observat ion . 

Another rich area of  investigation is the psychosocial interactions 
at the small , isolated s tations . They offer conditions in group l iving 
that cannot be dup licated in the laboratory . Participant observation is 
complicated and diff icult , however . Not only must the biopsychologist  
develop refined , standardized measurement techniques which will be feasib le 
to use in the remote , rugged environment of Antarctica , but he may also 
be faced with maj or problems o f  nonacceptance (due to irrational fears 
and suspicions of his psychiatric connect ions ) by some of the subj ects 
needed to participate in the s tudies . 

• 
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NOTICE 

The study reported herein was undertaken under the aegis of the 
National Academy of Sciences with the express approval of the Council 
of the Academy of the NRC. Such approval indicated that the Council 
considered that the problem is of national significance ; that eluci­
dation and /or solution of the problem required scientific or technical 
competence and that the resources of NAS were particularly suitable to 
the conduct of the project . The institutional responsibilities of the 
Academy were then discharged in the following manner : 

The members of the study committee were selected for their indi­
vidual scholarly competence and j udgment with due consideration for 
the balance and breadth of disciplines . Responsibility for all aspects 
of this report rests with the study committee , to whom we express our 
sincere appreciation . 

Although the reports of our study committees are not submitted 
for approval to the Academy membership nor to the Council , each report 
is reviewed by a second group of scientists according to procedures 
established and monitored by the Academy ' s  Report Review Committee. 
Such reviews are intended to determine, inter alia , whether the maj or 
questions and relevant points of view have been addressed and whether 
the reported findings , conclusions and recommendations arose from the 
available data and information. Distribution of the report is permitted 
only after satisfactory completion of this review process . 
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