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A 15' 2-m. hole was dri ll ed in bedrock with a pneumatic drill at Marble Point, McMurdo 
Sound in the early part of February 1958. The temperatures at various depths in the hol e 
were as follows (Fig. I) : 
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Fig. 1. Cllrve showing Ihe distribution of lelll/Jeratllre in the drill hole at A1arble Point , lvfclvlllrdo Sound, rlntarclica 

The inversion of temperature between 12' 2 and 15 ' 2 m. was due to brine which en tered the 
drill hole at 3' 7 m . and ran to the bottom (Ball and Nichols, 1960, p. '705) . The rock 
temperature below the zone of seasonal temperature change is in general within a few degrees 
of the mean annual temperature of the a ir just above the surface of the ground (Van Orstrand , 
1951, p. 108- 09, 113) . The mean annual air temperature a t Marble Point must, therefore, 
be close to - 20'0 0 C. 

The Wilson Piedmont Glacier is located on the west side of McMurdo Sound between 
New Harbour and Granite Harbour. Approximately 5 km. inland from its terminus near 
Marble Point, at an a ltitude of about 300 m. , six test pits were dug and holes were drilled 
downward from the bottom of the pits by core baneling. The fo llowing temperatures were 
obtained from the pits and holes (Fig. 2) : 
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Fig , 2 , Thermal gradient Ileal' the surface oJ the Wilsoll Piedmollt Glacier, NlcNlurdo Soulld, Alltarctica , Pit No , 4, elevatioll 
300 rn" 28 December I957 

Pit No. I Pit No. 2 Pit No, 3 

Depth T emperature Depth T emperature D epth T emperature 
cm, 0c. cm. ° C, cm. e c. 

surface - 2'2 surface - 2'8 surface - 2'2 

3°'5 - 3 ' 0 30'5 - 4 ' 0 3°'5 - 4 ' 0 
61' ° - 5'0 61 '0 - 6'5 6 1 '0 - 8'0 

91 '0 - 8'5 91 ' 0 - 9'5 91 ' 0 - 11 ' 7 
122 ' 0 - 9'5 122'0 - 12'0 122'0 -14 ' 0 
152 '0 - 13'5 152 ' 0 - 14'5 15 2 '0 - 16'0 

183'0 - ,6'0 ,83'0 - 16 ' 7 

549'0 - 21 '0 21 3 ' 0 - 18'0 

4 8 3'0 - 21 ' 0 

696 '0 - 22'0 

Pit No , 4 Pit No . 5 Pit No, 6 

Depth Temperature Depth Temperature D epth T emperature 
cm, e C. cm. e C. cm, e C. 

surface - 3'3 3°'5 - 2'0 30'5 - 5'0 

3 0 '5 - 3 ' 0 61 '0 - 4'0 61 '0 - 8'0 
61' 0 - 6'5 9 ' '0 - 7'0 91 '0 - 11 '0 

91 '0 - 8'5 122 ' 0 - 10'0 122'0 - 13 ' 0 
122'0 - 1 1 ' 0 183'0 - 12'0 ' 5 2 '0 - ' 5 ' 0 
152 ' 0 - 13'3 21 3 ' 0 - 15 ' 0 183 '0 - , 6 ' 0 
183'0 - 15'0 579'0 - 21'0 21 3 '0 - 17'0 
236 '0 - 18'0 622'0 - 20'0 
668'0 - 22'0 

The - 22 '0 ° C. at the bottom of pits Nos , 3 and 4 is not far from the mean annual a ir tem
perature in this area and when corrected for a ltitude gives a sea-level temperature of 
approximately - 20' ° e C. 

T he thickness of the sea ice in McMurdo Sound close to Marble Point was determined 
during the 1958- 59 field season. The average of 318 thicknt'ss measurements was 243 cm, for 
the period 17 November to 10 December 1958. They ranged from 162' 6 cm. to 271 '8 cm. 
The thickest ice was along the shore where it reached the bottom , Late in the summer just 
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before the ice sta rted to move out, th e thi ckness was a bout the sam e, bu t the ice was very soft 
a nd weak. The mean a nnual temperature necessary to form this ice can be roughly calcula ted. 
Assuming that the freezing poin t of the water was - 2' 0° C., the therma l conductivity of the 
ice was o· 005 cal. cm. _ I sec. - 1° C. _I, the specific heat of the ice was o· 5 cal. g. _ I °C. - I, the water 
was everywhere at the freezing point, a nd the ice was formed in 12 m o n ths, then calculation 
shows (persona l communication from F rancis Birch ) that the m ean a nnual tempera ture is 
a pproximately - I 7' 0° C. T his calcula tion does not take into account the deterioration of the 
ice which takes place during the summer months. Wh en this is considered , calculation shows 
that the mean annua l temperature is a few degrees a bove - 1 7' 0° C . 

The mea n annual a ir tempera ture a t Hut Point, Cape R oyds a nd Cape Evans, M cMurdo 
So und, [or the 5 year in terval Ig02, Ig03, Ig08- og, Ig l1 and Ig l 2 was - I7 "4° C. (Simpson 
Ig I g, p. 8 1) . The m ean annua l temperature at the Williams Air Opera tions Facility (Hut 
Point) , M cMurdo Sound , for the 7 year intervall g57- 63 was - 17·7°C. (persona l communi
cation from William S. W eyant) . 

The mean annual sea-level a ir temperature in the M cMurdo Sound a rea as determined 
from bedrock, ice pit and air temperatures, and from sea-ice thickn ess is, therefore, close to 
- 20'0° C. 
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