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REDAKSIONEEL- EDITORIAL 
,Die skielike heengaan van Mnr. Martin Coetsee was 'n 

geweldige skok, nie aileen vir sy gesin en die Departement 
van Vervoer nie, maar ook vir die groot kring van kennisse 
en belanghebbendes by die werk wat hom so na aan die 
hart gele het. Dit kan vergelyk word met 'n klippie wat in 
'n poet water gegooi is, wat al wyerwordende kringe op die 
oppervlakte veroorsaak, elke kabbeling verteenwoordigend 
van 'n liggaam of 'n instansie met wie hy geskakel het, vera! 
in die afgelope paar jaar. 

Dit is vera! sedert Augustus 1965 toe hy hoof geword 
het van die Algemene Afdeling waaronder die Antarktiese 
afdeling, onder an dere ressorteer, dat sy onderhandelings 
met soveel uiteenlopende instansies 'n aanvang geneem he t. 
As gevolg van sy besondere organisasievermoe is Antarktiese 
Navorsing in Suid-Afrika uitgebou en op vaster voet geplaas, 
vera! deur die bewerkstelliging van die 2e vyfjaarplan, en die 
n ouer samewerki ng met Buitelandse Sake e n die WNN R. 
Martin Coetsee het 'n besondere gawe gehad om met 
be langhebbendes in die Buiteland om te gaan, en sy kontak 
met , byvoorbeeld, gesante van Japan, Belgie en oorwee, 
o m maar ' n paar te noem, was meer as net amptelik. Ook 
hulle sal sy heengaan voel as die verlies van 'n vriend en 
medewe rker vir Antarkt ika. 

Dit was deur sy toedoen dat nuwe Antarktika spanne 
meer intensief opgele i is, trouens, to t so ' n mate dat die 
sekretaris van die S.A. Fede rasie vir J eug en Sport in ' n 
brief aan die President van die Federasie, Mnr. D.J. Joubert , 
melding gemaak het van die indruk wat die flksheid van die 
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span op die ander Antarktiese ekspedisies gemaak het, 

tydens hulle besoek in 1966. Dit is hy wat geree l het vir 
die intensiewe opleiding, nie alleen in algemene fiksheid 
nie, maar o.a. ook in brandbestryding, kookkuns, oorlewing 
en ander belangrike aspekte ten opsigte van hul verblyf daar 
in die koue Suide . . Tydens die Simposium oor Logistiek in 
Tokyo (wat deur Mnr. Joubert en Mnr. Coctsee bygewoon 
is) is daar met belangstelling deur die afgevaardigde van die 
Verenigde State uitgevra na die opleidingsprogram van die 
Suid-Afrikaanse spanne. By die, en ook by ander 
geleenthede is melding gemaak van die besonder guile 
ontvangs wat ekspedisies van die ander Verdragslande te 
beurt val wanneer hulle Suid-Afrika besoek , en die eer vir 
reelings van hierdie aard kom Mnr. Coetsee toe. 

Die inisiatief deur hom aan die dag gele met die beplan­
ning van die Bouvetekspedisie dien gemeld te word. Dit is 
deur sy toedoen dat die koordine ring van al die ver­
skillende fasette van die ekspedisie kon plaasvind en da, dit 
in so 'n groat formaat kon geskied. 

Hy het hom ook besonder daarvoor beywer dat Antark­
tiese Navorsing meer publisiteit geniet, beide in die pers 
asook oor die S.A.U.K., sodat die belangstell ing van die 
publiek gaande gemaak is en die aandeel van die Departe­
ment beklemtoon is. Dit alles het bygedra dat Suid-Afrika 
vandag een van die toonaangewende Iande onder die 
Antarktiese Verdragslande is. Sy nagedagtenis sal lank, ver 
en wyd bly voortleef.' 

In a recent study of the metabolic and body tempera­
ture reactions of men during short periods of exposure 
(2 hr) to different air temperatures in the range 27-5 C, 
be fore going to the Antarctic from South Africa and at 
diffe rent times during their stay in An tarct ica ( 12), a 
significan t and marked decrease in metabolic rate was 
demonstrated in cold-air conditions, but there was no 



change in the me tabolic rate a:t the thermoneutral tempera­
turP. of 27 C. There was also no significant change in core 
temperature , but the mean skin temperature fe ll pro­
gressively during t he me n's stay in Antarctica and the 

weights of the men increased. On these findings it was 
postulated that the decrease in metabolism, the fa ll in skin 
tempe rature, and the unchanged core temperature could be 
explained by the increase in insulat ion due to the gain in 
body weight. It was also considered that habi tuation to 
cooler body surface temperatures, i .e., a shift in the 
threshold of cold at which discomfort is experienced, might 
play some part in the fmdings in Antarctica. 

The firs t of these postulates can be tested by studying 
the reactions to cold o f fat men and men with average 
insulation over a range o f air temperatures similar to that 
used in the Antarct ic study. If the hy pothesis postulated 
above is correct, then the fat men should not increase their 
rates of metabolism until the air temperature has fallen to a 
level lower than that at which the normal men shiver, and 
the fat men should also have lower skin temperatures. A 
study to test this hy pothesis has been carried out on a very 
fat man and on an average man . 

PROCEDURES 

Subjects. The physical characteristics of t he fat man 
were: weight 93 .8 kg, height 172.3 em, surface area 2.1 
m2

, and mean skinfold thickness (average of seven mea-
surements) 18.3 mm. The physical characteristics of the 
average man were: weight 59 .1 kg, height 162.1 em, 
surface area 1.62 m2

, an d skinfo ld thickness 6.8 mm. 
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FIG . I. Oxygen consumptio n compared to a ir tcmpcrilturc. 
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FIG. 2. M etabolism p er squa re meter compared to air temperatu re. 

The subjects were in the postabsorptive state and had 
rested for I hr at 27 C befo re ente ring the climat ic roo m. 
Three separate measurements on different days of meta­

bolic rates, skin temperatures at I 5 diffe rent sites on the 
body, and rectal temperatures were made a t 27, 20 , .1 5, 
10, and 5 Cover a 2-hr period of ex posure. 

In the climatic room the subject, clad only in shorts, 
lay in a special stre tche r which supported the body only 
at the head, the shoulders, the hips, and the heels. This 
insures an extensive ex,posure o f the skin surface to the 
ambient air. During t he experim ents every endeavo ur was 
made to ge t the subject to maintain a standard posture , 
i.e ., with arms and legs extended and the hands and 
fmgers extended also . 

Skin temperatures were measured on the forehead, 
chest (near nipple), solar plexus, lateral forearm, back of 
hand, anterior and posterior thigh , late ral and poste rior 
calf, top of foot , shoulder blade, and small of back. 
Temperature measurements were recorded at the .5, 1, 
and 1.5 hr. 

Expired air was collected in Douglas bags from the 
60th-75th min. An aliquot sample was analyzed in a 
Haldane apparatus for 0 2 and C0 2 • Oxygen consumption , 
metabolism rates and conductance values were calculated 
from these measurements. 
figures 1 to 8. 

DISCt;S.~ I OI\: 

The results are given in 

This study has demonstrated that an average man, 
clad only in shorts and lying at rest , increases his me ta­
bolic ra te sharply when air temperatures fall below 20 C, 
whereas a fat man in the same circumstan ces does not 
do so until the air tempe rature falls below 10 C. In the 
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FJG. 3. R ectal temperature com pared to a ir temperature. 

30 

range of air temperatures where metabolism is increased, 
the skin temperatures of the normal man are higher than 
those of the fat man and, except at 5 C, the rectal tem­
peratures are lower. These findings suggest that the 
insulation against heat flow is less in the thin man than 
in the fat man. Calculation of heat conductances shows 
that the fat man has about half the heat conductance of 
the normal man. These calculations of heat conductances 
are subject to errors, as pointed out in recent papers 
from this laboratory (11 , 13), and cannot be taken as 
exact quantitative estimates of insulation. They, never­
theless, give a semiquantitative idea of differences be-
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FIG. 4. Ave rage skin temperature compared to a ir· te mperatu re. 

tween the fat man and the normal man in subcuta neous 
insula t ion. The differences between the men in insula tion 
accords with the differences between them in mean skin­
fold thicknesses. T he average for the fa t man was 18.3 
mm a nd 6.8 mm for the normal man. The hypothesis 
we set out to test has been validated by this study. Fat 
men can endure lower air temperatures than normal men 
before they beg in to shiver, and thereby increase their 
rate of metabolism, because of the greater insula ti on of 
their thicker subcutaneous fat. 

Comparison between these results on a fat and a 
normal man, and those on the rnen before they went to 
Antarctica and after a year there, is of interest. The 
curves fitted to plots of metabolism per square meter, 
!) against a ir temperatures and 2) against average skin 
temperature before the men went to Antarctica, a rc 
similar to those of the normal man in this study in that a 
sharp rise in metabolic ra te occurred when the a ir tem­
perature fell below 20 C and the average skin tempera ­
ture fell below 30 C. The curves for the men, after a year 
in Antarctica, are similar to those of the fat man in this 
study in that the sharp rise in metabolic ra te occurred 
when air temperature fell below I 0 C and average skin 
temperature fell below 25 C. The present results, there­
fore, give support to the hypothesis, put forward in the 
paper on the men in Antarctica (12 ), that it is the in­
crease in body weight of the men and in their ther mal 
insula tion that is the main factor responsible for the 
decrease observed in metabolic rate and the fall noted in 
average skin temperature after the men had bee n I year 
in Antarctica. 

Da niels and Baker (2) in I 96 1 demonstra ted that for 
unclothed men a negative correla ti on (r = 0.60) between 
metabolic rate and percentage body fat occurs at an a ir 
temperature of 15 C. Buskirk, Thomson, and Whedon (I) 
in 1963 found a similar correlation a t an air temperature 
of I 0 C. Those two studies, each being carried out at one 
air temperature only, left unanswered a number of 
questions concerni ng the differences between fa t 1nen 

25 

;; 
"20 
'-
:J ... 
I'll 
'-
ill a. 

~ 15 
1-

'-
ill 
01 
c 
ii: 

45 

10 

5 

x--x Fat Man 

o- --o Thin Man 

10 15 20 
Air Temperature •c 

FIG. 5 Finger te mperatu re compared to a ir temperature. 

(Continued on Page 48) 
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