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THE importance and the difficulties of estimating the 
annual rate of accumulation of snow on the Antarctic 

polar plateau have been stressed by various authors''''. 
Thèse difficulties are basically due to the very low annual 
rate of accumulation which could give rise to complète 
disappearance of an annual or soasonal layer by wind 
érosion or by some othor meohanism. Thus ail methods 
based on identification of annual layers would tend to 
underestimat© the number ofyears, whether thèse methods 
be stratigraphie or isotopio. 

In order to overcome this difficulty two methods based 
on radioactive measuroments have recently been proposed ; 
thèse methods avoid the subjective interprétations in
hérent in glaciological and isotopic methods. 

The flrst method^ is based on radioactive fallout from 
the Castle thermonuclear bomb test which is usod to 
identify a referencoIevel corresponding to the 195455 
austral summer. This method oould be used to measure 
the moan accumulation over the past nine years. The 
second method'* is based on the radioactive decay of 
the lead210 contained in the précipitation. This method 
would normally allow the dating of the snow layers for 
up to ono hundred years in the past. 

During the course of a summer campaign supported 
by the U.S. Antarctic Research Program (U.S. National 
Science Foundation), two of us (E. P. and W. D. B.) were 
able, in December 1962, to coUect a séries of samples of 
snow and flm to be investigated by both methods. 

A number of samples, at depths of up to 26 m, were 
coUected in the 'SnowMine'° of the AmimdsenScott 
South Pole Station and were brought frozen to Belgium. 

Estimations of the rate of accumulation of snow at the 
South Pole published so far are based on three groups of 
results: ^-^rr^.. 



(1) Stratigraphie observations. The most extensive aro 
thoso of Giovinetto', which deal with the 26-m section of 
the 'Snow-Mine' representing a period of more than 
two hundred years. Ho reports a mean armual accumula-
tion of 6-6 cm of water during 1760-1947 with, however, an 
aimual rate of 7-4 cm over the past hundred years. 

More récent observations' confirm the flgiu'o of 7-0 cm 
of water as th© annual rate over the past few years. 

(2) Direct mmsurements carried out, since 1957, on 
stakes placed in the viciniiy of the station. The mean value 
of thèse measurements kindly communicated by L. Aldaz, 
indicates an acciunulation of 20 cm/yr. in the relative 
levol, which, takinginto account a density of 0-35 for the 
surface snow, confirms the value of 7-0 cm of water. 

(3) Variations in the oxygen isotope ratio. Sharp and 
Epstein' note a systematic disagi'eement between the 
values of the annual accumulation deduced from their 
measurements of the 0-18/0-16 ratio and those obtainod 
by direct measurement or deduced stratigraphioaUy at 
various locations in West Antaretica. They suggest the 
possibility that the accepted rate of accumulation for the 
whole West Antaretica may have been under-estimated by 
a factor of 2. 

They put forward an annual rate of accumulation of 
water at the South Pôle of the order of 15 cm. This figure 
résulta from tho analysis of an 80-cm ioe section, showing 
only 3 isotopic altemations. 

This article présents the results obtained by our 
stratigiaphio obser\'ations, and by the measurements on 
the fission products and on lead-210. 

(a) Stratigraphy. Fig. 1 présents tho stratigraphie 
profile of a glaciological pit dug in the north-east quadrant, 
about 500 m from the Amundsen-Scott South Pôle 
Station. 

The stratigi'aphic featiu-es of the snow cover in this 
area have bet>n previously desoribed*-'. The identified 
summer layers are shown in Fig. 1. Tho average annual 
accumulation deduced for the period 1951-62 inclusive is 
7-5 cm of water. One or more year-level having probably 
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(1947-1850) Stratigraphy 
('Snow-Mine') 

7-4 Giovinetto (réf. 5) 

(19B8-1954) 0-18/0-16 15 Sharp and Epstein 
(réf. 1) 

(1963-1951) Stratigraphy 20 7-5 Présent work 
(1963-1955) Fall-out 17-5 6-5 ± 0 - 5 „ „ 
(1963-1850) Lead-210 6 ± 1 
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Fig. 1. South Pôle: "Pit 1". Stratigraphie profile and gross ^-activity. 
The interprétation of the stratigraphie profile in terms of annual layers 

is g iven ou the right side of the figure 

boen missed, this value must bo considered an upper 
limit. For the period 1955-62 inclusivo, for which the 
stratigraphy is more clearly marked, tho average annual 
increase is 6-3 cm. 

(6) Fission products. Fig. 1 also shows the values of tho 
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r ig . 2. South Pôle : 'Snow-Mine'. Variation of the lead-210 activity in the 
flrn as a function of depth. The slope of the l ine, in semi-logarithmic 
co-ordinates, corresponds to an annual accumulation of ( 6 ± 1 ) cm of 

water 

gross P-activity of the snow as a function of depth in the 
same pit (cf. réf. 2 for expérimental détails and interpréta-
tion). According to the results obtained at the King 
Baudouin Base, the sudden increase in the ^-activity 
noted above the — 145-cm level should correspond to 
early 1955. The restilts here reported confirm this con-
clusion and are in good agreement with the stratigraphie 
interprétation of the upper 140 cm. They indicate a mean 
aimual acctunulation of 6-5 + 0-5 cm of water between 
1955 and 1962. 

(c) Lead-210. We have raeasured the lead-210 activity 
on a 2-m deep section covering the 1962-54 interval and 
on 60-om thick spécimens collected in the 'Snow-Mine' 
at intervais of about 4 m up to a depth of 26 m. The 
expérimental détails are described elsewhere*. The 
results are shown in Fig. 2 in which the logarithm of the 
lead-210 activity is plotted with respect to the depth, 
expressed in cm of water. 

I t will be noticed that, within expérimental errer, the 
lead-210 activity decreases exponentially with the depth, 
the most plausible interprétation^'* being that the rate 
of accumulation of the water and the initial activity of 
lead-210 in the snow have remained constant over the 
past hundred years. Taking the half-life of lead-210 as 
21-4 years*, the mean annual accumulation over the past 
century is found to be 6 ± 1 cm of water. 

This value is slightly lower than that doduced by 
Giovinetto from the 'Snow-Mine' stratigraphy for the 
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same period, but confirms, however, the excellent quality 
of his observations carried out under particularly difficult 
conditions. The results are summarized in Table 1. 

In conclusion, three completely independent methods 
(stratigraphy, fission produets and lead-210) lead to a 
mean value of the annual rate of accumulation between 
6 and 7 cm of water at the South Pôle. The two former 
methods lead to an average over the past nine jears, 
whereas the lead-210 activity decay (in agreement with 
the stratigraphie observations of Giovinetto) indicates 
that this average has not appreciably varied over the past 
himdred years. 

The value of 15 cm of water put forward by Sharp and 
Epstein does not appear to be acceptable. Possible 
reasons for this disagreement have been already discussed*. 
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