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Acclimatization to Cold in Antarctica 
as shown by Rectal Temperature 

Response to a Standard Cold Stress 
ANIMALS acclimatized to cold have been shown to 

maintain their deep body temperature at normal 
levels under conditions cold enough to induce hypo­
thermia in unacclimatized animals1 •2 • Similar studies 
on men presumed to be acclimatized have given con­
flicting results. Some investigations3 •4 have suggested 
that thoro is an improved ability to maintain rectal 
temperature, others6 •6 have shown no change, while 
yet another7 has shown a diminished ability to main­
tain rectal temperature. Such conflicting findings 
have led some workers to the conclusion that man 
does not acclimatize to cold, possibly for the reason 
that he is rarely exposed to sufficient cold stress to 
induce acclimatization. It was therefore thought 
desirable to investigate the effect of residence in the 
seasonally varying but always cold climate of 
Antarctica on men's responRes to a test cold exposure. 
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were done at Mawson in 1959, in autumn, spring and 
summer respectively; and series 5 was done a week 
after retuming to Melboume in March (autumn) 1960, 
one month after the expedition ship had left antarctic 
waters. 

Fig. 1 shows the average rectal temperature change 
from the control (pre-exposure) values in response to 
the cold exposure in each of the five series. It can bo 
seen that in series l, in Melbourne, the cold exposure 
caused a fall in rectal temperature (- 0·15° C. at the 
end of the exposure). In the antarctic, instead of 
falling, the rectal temperature rose in response to tho 
cold exposure, the rise being earliest, highest and 
most sustained ( + 0·25° C. at the end of the exposure) 
in series 3, which was done in the spring at the coldest 
time of the year. ThiR rising response weakened as 
climatic oonditions afterwards became milder, until 
in series 5, in Melbourne once more, a slight early 
rise occurred but was not sustained, and thereafter 
the rectal temperature fell steeply to a lower level 
(- 0·42° C.) than in series 1. Analysis of variance of 

the rectal temperature changes after 90 min. 
in tho eold showed thnt the differences between 
series wore highly significant (P < 0·001). 
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These findings carmot be explained in terms 
of experimental error, changes in body-weight 
or changes in physical fitness, and it is con­
cluded that they are duo to general acclimatiza­
tion to cold, for they show a close relation to 
the degree of climatic stress experienced by the 
subjects. The results appear to indicate that 
acclimatization to cold in man, as in other 
animals, enhances the ability to maintain deep 
body tmnperature. The contrast between series 
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1 and series 5 suggests that tho recent loss of 
acclima,tization leaves the subject less able to 
maintain his deep body temperature than 
he was before acclimatization waB first 
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.I:'ig. 1. Rectal temperature response to a standard cold stress in 
AuRtralia (continuous lines) and Antarctica (broken lines). Each 
curve re.presents the mean of the eight exposures In the series 
Identified by the adjacent number, and the value in brackets 
after each number signifies the control value (mean pre-exposure 

rectal temperature) in that series 

Four members of the 1958-60 party of the 
Australian National Antarctic Research Expedition 
to Mawson (lat. 67° 36' S., long. 62° 53' E.) were 
exposed to a standard cold stress before, during and 
after a year in the antarctic. Tho standard cold 
stress consisted of a 95-min. exposure to an air 
temperature of 50° F. while the subject rested naked 
on a nylon-mesh mattress. During this exposure, and 
during the last ! hr. of a 1-hr. control period under 
blankets that preceded it, the skin temperature at 
five sites and the rectal temperature were measured 
every 5 min., and the metabolic rate was determined 
every 15 min. The time of day, and food and exercise 
preceding the exposure, were standardized. Tho 
ambient conditions to which the subject was exposed 
(air temperature, humidity, air movement and mean 
radiant temperature of the surroundings) wero 
mcasumd during evBry exposure. 

Five series of those tests wore carried out, and ln 
every series the same four subjects were exposed 
twice, making eight exposures per series and forty 
exposures for the whole study. Series 1 was done in 
Melbourne in December (swruner) 1958 immediately 
before sailing for the antarctic; series 2, 3 and 4 

achieved. 
This study was planned while I WM a visit­

ing worker in the Division of Human Physio­
logy, National Institute for Medical Research, 
London. Thanks are due to Dr. 0. G. Edholm 
and Dr. H. K. Macpherson for advice; to the 
Director and Staff of tho Commonwealth 
Scientific and Industrial Research Organiza­
tion Divi!;lion of Building Research, whore tho 

Melbourne experiments were conducted; to Mr. R. 
Dunlop, Mr. M. Kirton and Mr. F. van Hulssen, 
physicists at Mawson, for technical assistance; and 
to Mr. J. C. Armstrong, Mr . • T. M. Bechervaise, 
Mr. E. L. Macklin and Mr. B. H. Stinear, who acted 
as subject.'!. 
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