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The word "logistics" is quickly associated with such
functions as transportation, construction, procurement, and storage, but not so readily with medical
matters. Yet a glance at a dictionary will show how
encompassing that word is, and an examination of the
medical activities conducted in support of the U.S.
Antarctic Research Program (USARP) will reveal
their significance in the selection and maintenance of
a most important ingredient of the program—personnel.
The Antarctic still presents a harsh and demanding
environment that can at any time demand from an
individual the utmost in physical stamina and mature
judgement so that he may act quickly and positively
in order to survive. This requires men in excellent
physical condition, well trained and with a stable,
mature personality. They must also have the ability
to adapt psychologically to a strange, adverse environment and to be congenial with others in a small group
if they are to pull their share of the load, not only in
their specific job area or scientific endeavor, but in
the general maintenance and operation of the station.
For those reasons, the United States Navy Medical
Department conducts a program to screen personnel
under consideration for deployment to the Antarctic.

Personnel Screening Procedures
Two procedures are employed—one to screen the
military personnel who perform the support functions,
and one for the civilian scientists. To obtain military
support personnel, the Navy annually solicits, on a
service-wide basis, applications from personnel desiring antarctic duty. Each request is forwarded with the
report of a general physical examination and a medical history to the Bureau of Naval Personnel by way
of the U.S. Naval Support Force, Antarctica.
At Support Force headquarters, the staff physician
reviews the reports of physical examination. The applications of those personnel who appear to meet the
physical standards established for antarctic duty are
endorsed as conditionally physically qualified. From
this group, the Bureau of Naval Personnel then selects
'Formerly Medical Officer on the staff of the Commander, U.S. Naval Support Force, Antarctica.
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the men best qualified ii1 each of the required job
specialties. These men are ordered to report (in March
or April) to selected screening centers where they are
again given a complete physical examination, including a dental examination. Those found to be physically qualified are then screened psychiatrically.
The psychiatric screening consists of a written test
and a clinical interview by a psychologist and a
psychiatrist. The written test elicits relevant standardized information concerning the subject's personal
history, motivations, values, and personality selfdescriptions. The clinical interviews are designed primarily to identify those candidates who manifest psychopathology of such magnitude as to preclude their
selection to winter over. For those personnel considered qualified to winter over, an attempt is made to
describe and evaluate the attitudes, motivations, personality traits, defense mechanisms, and behavior patterns that affect work motivation, social influence, and
personal adjustments in a small isolated group.
In the case of USARP personnel, the procedure is
essentially the same, except that mass screening is not
done. Instead, an appointment is made for each individual at the screening center (a designated naval
hospital) nearest his residence. At the hospital, the
scientist undergoes a complete physical examination,
and, if he is to winter over, he is psychiatrically tested
and interviewed in the manner described above.
The results of the scientist's physical examination
are provided directly to the staff medical officer of
the Naval Support Force, Antarctica for review, while
the psychiatric examination report is sent to the Psychiatric Division of the Bureau of Medicine and Surgery, where it is evaluated and the subject's acceptability determined. This evaluation is then forwarded
to the Support Force medical officer, who, having
reviewed the medical records, notifies the National
Science Foundation whether the applicant is physically and psychiatrically qualified.

An Evaluation of the Screening Program
Although these procedures have generally worked
very well, there are some inherent difficulties. One is
the use of many different examiners, especially in the
psychological testing. Not only are several hospitals
used because of the number and geographic distribution of the candidates, but the individual examiners at
each hospital change from year to year because of the
nature of the military assignment system. Also, most
examiners are unfamiliar with conditions in the Antarctic and the limitations imposed by that region.
Consequently, they are somewhat vague as to exactly
how the candidates should be screened and just what
strengths or weaknesses should be watched for. These
disadvantages have been partially compensated for by
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distributing a résumé that explains to examiners the
areas of concern and the types of individuals desired.
Further compensation comes from the review of all
examination results by a senior psychiatrist who has
had several years of experience in the Deep Freeze
selection program.
Proper evaluation of the selection process depends
in large part upon accurate feedback from the antarctic stations of information on the individuals' performance: did they meet predicted achievement levels?
Each year, the station complements fill out questionnaires during the wintering-over period and at the end
of it. These questionnaires elicit information from each
individual on his motivations, his values, and the
changes that have taken place in his attitudes toward
his environment; the respondent also provides a personality self-description, his current job description,
and a rating of his peer group. Additionally, the officer-in-charge and the station scientific leader each
complete an overall, end-of-year assessment of each
member of the group. The questionnaires and assessments are returned to the United States for comparison with the results of the screening examinations, the
main areas of interest being the individual's ability to
get along in the group and the level of his performance.

Some Findings
A large number of biographical and psychological
variables, including the ratings by clinical examiners,
have been related to various performance criteria.
While the analytical phases of these studies are far
from complete, afew significant facts have been noted.
Some correlations confirmed subjective expectations.
For example, in the case of naval personnel, length of
service was positively related to leadership ability as
rated by superiors and peers. Another unsurprising
finding was that evidence of repeated nonconformity—as indicated by a delinquency-truancy record—
has been consistently predictive of less-than-satisfactory performance at both large and small stations.
One of the unexpected findings was that expressed
motivation at the time of screening was not directly
related to motivation or satisfaction at the end of the
wintering-over period. To the contrary, high motivation scores during the screening period have negative
implications for performance in the Antarctic. It has
also been noted that significant relationships between
the various criteria vary from one occupational subgroup to another: while certain characteristics are
relevant to performance in one occupation, entirely
different characteristics may be relevant in another
occupational subgroup. Over the years, most of this
information has been fed back into the selection
process, with the result that personnel possessing highrisk personality traits are now eliminated.
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New Approach to Compatibility Problem
Assessment of group compatibility is one of the
major difficulties in our present screening program.
Although each candidate is evaluated in terms of his
individual personality traits, defense mechanisms, and
behavior patterns—all of which are considered to affect his personal adjustment to prolonged isolation—
it has not been possible to evaluate candidates in relation to each other for group cohesiveness and compatibility. The heart of the problem is defining the
potential social environment. This would be comparatively easy to do if one were dealing with a relatively small number of personnel to be assigned to only
one or two stations, but the U.S. program involves a
large number of individuals with a possibility of assignment to any of several stations ranging in size of
winter population from 8 men at Plateau to over 200
at McMurdo. Such numbers and circumstances not
only defy easy analysis, but also make some group incompatibility almost inevitable, and, unfortunately,
there has been some.
The answer appears to be the application of computer technology, a promising possibility that is currently under consideration. Once developed, a dataprocessing program based on psychological and manpower criteria could be used to quickly arrange the
candidate pool into groups of the proper size, occupational composition, and compatibility characteristics.
It is hoped that this approach can be tested in the
near future.

At-Station Care
The second major aspect of antarctic medical logistics is direct support for the personnel at the stations.
Each year, the Navy assigns medical personnel to serve
the antarctic stations. During the past austral winter,
Plateau, Byrd, South Pole, and McMurdo Stations
each had a doctor, and a senior enlisted hospital
corpsman was assigned to Palmer Station. Byrd and
Pole also had one hospital corpsman each, and there
were four at McMurdo.
In general, the physicians have just completed
their medical training and are on their initial
Navy assignments. Most have completed one
year of internship while a few have had residency
training in some specialty. Upon assignment to the
antarctic program—usually in late July—they receive
a period of naval orientation followed by a course in
cold-weather medicine at the Naval Medical School,
Bethesda, Md., during which they are instructed in
the treatment of injuries in Antarctica and in the
conservative management of acute surgical conditions.
The primary criterion in the selection of hospital
corpsmen is experience. When possible, men who
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already have had several years of independent duty
are chosen for the outlying stations. For the dispensary
at McMurdo, corpsmen are desired who have strong
backgrounds in such areas as X-ray technology,
clinical laboratory technique, and operating-room assistance. The four corpsmen at McMurdo should be
able to provide the doctor with the basic services he
would expect at any hospital. The special training
they are given is dictated to a great extent by their
collective knowledge as a group. In general, all of
them are given additional training in the areas of
cold-weather medicine, operating-room technique,
basic laboratory and X-ray techniques, and general
nursing.
Station Medical Facilities
The medical facilities available at U.S. antarctic
stations vary from a fully equipped 10-bed dispensary
at McMurdo Station to an 8- by 9-foot room at
Plateau Station that served the doctor as office, laboratory, and storage area. (Had a need for surgery
arisen at Plateau, it would have been necessary to use
the living area, with the dining table serving as an
operating table and other members of the station
complement acting as assistants.)
The dispensary at McMurdo is fully equipped to
meet most emergencies and to accommodate a complete program of general medical care. Its laboratory
is fitted for the performance of all routine blood
analyses and other basic laboratory procedures, and
there is a 100 KVP X-ray machine for routine roentgenography, adequate space for patient examinations,
a complete pharmacy, administrative offices, an eightbed ward, two private rooms for isolation, a sitz bath
and whirlpools for physical therapy, and a surgical
suite adequate for most surgical procedures. The operating room has gas anesthesia apparatus, but the
gases used are restricted to nonexplosive types because
of the low relative humidity and the resultant high
static electricity. Presently, the anesthesia machine
is equipped with a fluorane adapter, and this is the
only gas anesthesia available at McMurdo. At the outlying stations, spinal anesthesia or local nerve blocks
would have to be used as no facilities are currently
available for administering gas anesthesia.
Fortunately, only minor surgery has been required
at the outlying stations up to the present time, and
the only major surgery performed at a U.S. station
has been appendectomies, the last being at McMurdo
Station in August 1964. Since then, conservative management has been stressed, and the few cases of appendicitis that have been seen have been treated
successfully by conservative therapy until the patients
could be evacuated to a hospital outside the Antarctic.
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Medical Evacuation
Perhaps the most difficult problem in the area of
medical logistics is the evacuation of sick and injured
personnel. So many times, the rules and procedures to
follow must be made up as the situation develops, requiring a mixture of judgement and innovation—the
prime example being that the first midwinter fly-in
was accomplished to evacuate an injured man.
During each operating season, 25 to 30 U.S. personnel must be evacuated from the Antarctic for medical reasons. Most of these cases come out of the McMurdo area, and the experience thus gained has made
evacuation from this area rather routine. But evacuations from remote sites or in other seasons pose new
and varied problems each time. The risks involved to
the planes and crews must be weighed against the
risk to the patient, and time is always a pressing factor. 2 One of the problems currently under study is
how to prepare for timely evacuation of personnel
from the Palmer Station and Weddell Sea areas, in
which long-range aviation resources are scarce and difficult to apply.
Clinical Statistics and Observations
During the austral summer (October 1 to February
29) of 1967-1968, medical department personnel
treated approximately 6,000 patients. Most common
of the complaints were upper respiratory infections
(URIs). During the month of October, the incidence
of URIs was 28 percent of all cases seen. In November, the incidence dropped to 16 percent and remained consistently at this level for the rest of the
season. These infections were predominantly viral in
origin and responded poorly to treatment initially.
Personnel with severe symptoms and high initial fever
were admitted to the dispensary and treated symptomatically with bed rest, fluids, and antipyretics. A
good response was obtained in all cases after about
four days of hospitalization, and, in contrast to previous years, there were only two cases of pneumonia
confirmed by roentgenographic evidence of diffuse
pulmonary infiltrates.
The true incidence of upper respiratory infections,
however, is unknown; many persons suffer the symptoms but fail to report to the dispensary for treatment,
preferring to treat themselves or put up with the
minor inconvenience. Also, the exact part that the
climate plays in this disease is unknown, but undoubtedly the severity of the symptoms and the spread
of the disease is influenced by the crowding of living
spaces during the summer, the low relative humidity
2
For accounts of some notable evacuation flights, see
Antarctic Journal, vol. I, no. 4, p. 163, and no. 6, p. 274275; vol. II, no. 3, p. 87-88; vol. III, no. 1, p. 14-15.
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found in the heated spaces, and the exposure of people
to new environmental conditions to which they are
not yet adapted.
Accidents—mostly minor lacerations, sprains, and
strains accounted for 10 percent of all sick-call visits.
While less than two percent of the accidents resulted
in ankle sprains, these cases accounted for a signifi cant loss of manpower because they all required
hospitalization for approximately two weeks before
the ankles healed sufficiently for the patients to walk
and return to duty.
Many of the wounds and lacerations observed did
not require sutures, but there was the distinct impression that wounds—even apparently trivial ones-not given prompt and adequate treatment become
secondarily infected, leading to more complicated
problems. This was especially true of wounds to the
hands and feet. It has also been a clinical impression
that wounds take longer to heal in Antarctica. This
has been the repeated observation of many physicians
at the U.S. stations, but no accurate statistics are
available as to the increased healing time, nor are
the reasons for this increase established. While it is
known that vasoconstriction of the peripheral circulation can take place when the patient is subjected to
cold, what part this may play in delayed healing is at
the present time purely conjectural.
Contrary to what one might expect, the incidence
of frostbite and other cold injuries is very low. Only
three cases of frostbite were observed at McMurdo
during the 1967-1968 austral summer, while several
minor cases were reported from Byrd and Pole Stations. All were of only first or second degree and responded well to conservative therapy. This low incidence has been attributed to a vigorous program of
lectures given to all personnel on the prevention of
cold injuries and secondarily to the adequacy of the
cold-weather clothing.
The currently used thermal boot--a double-layer
rubber boot that is considered excellent for the prevention of cold injuries—has, however, been the
source of other skin diseases. Because of its outstanding thermal insulating properties, it not only prevents
the loss of heat, but also prevents the evaporation of
moisture from the foot. People who perspire profusely
or wear the boot for prolonged periods in a heated
environment accumulate moisture in the boot, resulting in softening and masseration of the skin. Additionally, this soft, moist, warm skin can become an ideal
culture medium for fungi and bacteria, producing
numerous secondary infections. The education program in the use of this boot has not been nearly as
effective in preventing infections from prolonged or
improper use as it has in preventing cold injuries.
The number of minor complaints such as ear infections, eye injuries and infections, dermatological
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problems, and gastrointestinal illnesses are what
would be expected in normal medical practice anywhere.

Medical Supply Procedures
Providing the antarctic physician with the tools of
his profession requires farsighted planning and much
coordination. Basic to our system are standard lists of
drugs and supplies required for each station. These
quantified lists have been developed empirically over
the years and are updated annually. Resupply action
is based on those stock lists and the periodic inventory
and consumption reports submitted by the stations.
Most items are received at Davisville, R.I., for sea
transport to McMurdo, but items needed earlier in
the season are flown to Antarctica.
Special handling requirements and expiration dates
present problems in drug shipment. Many drugs cannot endure freezing, but biologicals require a constant
cold temperature. To facilitate special handling, all
medical supply boxes are distinctively marked
(painted black with red cross bands on each side) for
ready identification.
Of serious concern is the long interval from the
time a drug is ordered, through its receipt at the
station, to final use by the doctor. Because of the discontinuous nature of antarctic resupply operations, a
drug should still have a long shelf life when delivered,
but the normal practice of drug suppliers is to attempt
a continuous flow on a first in, first out basis that consumes some of the potency period. This necessitates
special efforts to insure that drugs are shipped with
the longest possible potency times. (Of course, where
there is a choice of drugs, the one without a potency
limitation or with the longest potency period is chosen.) Improvements have been realized, yet—due to
the long lead time, the size of the supply system, and
the number of personnel involved—drugs are still received that are outdated or have only a short useful
life.

Research Activities
Relatively little medical research has been conducted in connection with the U.S. effort in Antarctica, and most of what has been accomplished was
directed primarily at determining tolerance limits and
adaptability to environmental stresses, both physiological and psychological. There are, therefore, many
questions awaiting competent medical investigation.
Although logistics and research are institutionally
distinct areas in the United States organization, they
may more nearly coincide in the medical field than
any other. For one thing, the physicians at the stations are Navy doctors assigned there largely in anticipation of contingencies that hopefully will not occur.
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The high physician-to-population ratios involved (the
extreme being 1: 7 at Plateau Station) indicate that
time should be available for research. Thus, economics
alone dictates that the possibility of applying their professional curiosities and abilities in a productive, directed manner should be considered. Such applica
tion would also have value in maintaining professional
morale. It is gratifying to note that this potential
actually has been realized in several instances, largely
on personal initiative.
The interest that logistics and research share in the
field of medical biology is not limited to pure research.
Continued habitation of Antarctica also calls for
applied research to answer questions raised in caring

Medical Research at
Plateau Station
A. B. BLACKBURN*
Lieutenant, MC, USN
Armed Forces Examining and Entrance Station
Dallas, Texas
Plateau Station, the smallest and most inaccessible
of all U.S. antarctic stations, offers unusual opportunities for observations in physiology and psychology.
Severe climate, high altitude, prolonged isolation, and
other factors combine to form a unique environment.
Located at 79°15'S. 40°30'E., approximately 700
miles north of the Geographic South Pole in the direction of South Africa, the station is completely isolated except for radio communications from midFebruary to mid-November. Living in close quarters
with a few other men for such a long period is as real
a stress as the physical environment where outdoor
temperatures never exceed 0°F.—and awareness of
the impossibility of survival without fuel and functional equipment cannot be obscured, even by exceptional confidence and self-reliance.
The role of the Navy medical officer at Plateau
Station is varied. As the officer-in-charge, he is responsible for the overall operation and safety of the
station, with specific responsibility for the military
component's support of the scientific work, and, of
course, he is available to render professional management of medical emergencies. In addition, he has the
opportunity to record several parameters of physiological and psychological information.
* Dr. Blackburn was officer-in-charge of Plateau Station
from November 22, 1966, to November 17, 1967.
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for the stations' populations, such as the matter of
healing time mentioned above. Research of this type
is a necessary complement to the effort of providing,
on a day-to-day basis, the best medical care for the
personnel at our antarctic stations, and it is our hope
that the fundamental research protocols will soon be
established.
A report on recent studies at Plateau Station is presented

infra by Dr. A. B. Blackburn. Dr. Robert B. Hunt described

the work that he did at Byrd Station during the winter of
1966 in "Clinical Observations on Adaptation to Antarctic
Life," Military Medicine, August 1968, vol. 133, no. 8, p.
625-628.

Earlier Studies
The first medical studies accomplished at Plateau
Station were reported in 1966 by Pratt and others
in U.S. Naval Aerospace Medical Institute Document
No. 964, "Studies on the Response to Acute Altitude
Exposure with Special Reference to the Possibility of
Early Detection of High Altitude Pulmonary Edema."
In this study, construction personnel and the Navy
members of the first winter-over party were evaluated
initially at the Naval Aerospace Medical Center,
Pensacola, Florida, and subsequently at Plateau Station. Evaluation techniques included biochemical
tests, electrocardiograms, and pulmonary function
studies. In addition to the baseline studies, simulated
altitude studies were conducted at Pensacola in a lowpressure chamber. Both the pre- and post-deployment
evaluations were accomplished during the brief austral
summer.
The significant positive findings in these studies
were those expected with movement to high altitude.
For example, elevated hemotocrits were noted, which
is consistent with the increased red blood cell count
expected in rarefied air. Hyperventilation to compensate for the lack of oxygen in the air was indicated by
decreased partial pressures of carbon dioxide in the
blood. The partial pressure of oxygen was, as expected, still below sea-level values. Electrocardiographic changes were nonspecific and inconsistent
among the subjects tested. No pulmonary edema was
encountered among the subjects, either in the simulated altitude experiments or at Plateau Station.
The 1967 Studies
Because of the paucity of medical data available
on personnel at U.S. antarctic stations, it was believed that a battery of routine medical studies on
members of the Plateau party would be a useful basis
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