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C l imato log i ca l r e c o r d s f r o m the Amundsen-Scot t Station, South Pôle , show the s u m m e r 1957-1958 
to be c h a r a c t e r i s e d by per iods of except ional ly warm a ir température and above normal snow a c c u m u 
lation. The f i rn l a y e r deposi ted during this s u m m e r d i s p l a y s an exceptional ly high o x y g e n - 1 8 content , 
a s r e v e a l e d by I S o / l ^ o ratio p r o f i l e s obtained by Eps te in et al . [6, 7] and by us in f ive pi ts dug a l o n g -
s ide accumula t ion s t a k e s . 

It is generally known that the oxygen and hy-
drogen isotopic composition of précipi tat ions dé
pends, among other var iables , on their t empér 
ature of format ion [1-4]. This dependence ap-
p e a r s ref lec ted on the so-cal led latitude, altitude 
and seasonal ef fec ts (see bibliography in [3]). 
Thèse rela t ionships suggest the possibility of 
finding out cl imatic changes which took place in 
the past by analysing the isotopic composition of 
ancient précipi tat ions. The most likely places 
where it i s possible that such précipi tat ions 
might be found a r e within the Arctic and Antarc-
tic i ce -shee ts . 

The in te res t in the subject in question is en-
hanced by the p résen t proposais of deep dri l l ings 
on the Antarctic ice sheet. 

The in terpré ta t ion of the isotope ratio va r i a 
tions with depth, i s f a r f rom being s t ra igh t for -
ward, even in the case of polar g lac iers where 
no melt ing occurs ; it dépends on a number of 
var iables , meteorological , physico-chemical and 
glaciological in cha rac te r . Included in the last 
c lass a r e the ver t ica l and horizontal motions of 
the ice (see for example [5]). 

The purpose of the présent paper is to présent 
an example of a c l ea r correspondence between 
the meteorological conditions and the concentra-
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tions of in the f i rn in récent t imes , namely 
f rom 1957 to 1964, at Amundsen-Scott Station 
(South Pôle). It is believed that this case i s the 
only one for which both the l ^ O / l ^ o rat io in the 
var ious layers of f i rn and the a i r t empéra tu re at 
the t ime of déposition a re known by d i rec t ob
servat ions. 

Considering the smal l accumulation (6 cm 
water-equivalent per year) and the i r r egu la r i t i e s 
attending the snow déposition in this pa r t of the 
Antarctic Plateau, it i s necessa ry to have sev-
e ra l isotopic prof i les to obtain meaningful con
clusions. 

Within a radius of a few k i lomete r s around 
the Amundsen-Scott Station, five glaciological 
pi ts were dug and sampled on var ious occas ions 
and by différent worker s with the purpose of 
measur ing oxygen isotope ra t ios [6, 7]. The dates 
fo r the various l aye r s a r e f i rmly ascer ta ined 
because pits numbers 1, 2, 3, 4 in fig. 1 were dug 
alongside snow s takes e rec ted in January 1958 
and since, measured twice a yea r . The dating 
fo r pit number 5 is l ess s t ra ight forward, but it 
was dug in 1959 and i t s s t ra t igraphy leaves lit t le 
doubt as to where the 1957-1958 s u m m e r su r face 
is located. 

The a i r tempéra tures during the t ime in terval 
covered by the five prof i les (1957-1966) have been 
measured by radiosonde, twice a day routinely 
by U.S. Weather Bureau personnel . The monthly 
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means of the air surface température a re pub-
lished in the Climatological Data for Antarctic 
Stations (U.S. Department of Commerce, Wash
ington D.C.). In addition, air températures on 
a daily basis have been obtained from the local 
climatological records of the Amundsen-Scott 
Station itself. 

In fig. 1, the resul ts of the I 8 0 / I 6 0 ratio 
measurements are given, foUowing the custom-
ary practice, in per mil relative déviation from 
"Standard Mean Océan Water" (3 SMOW) together 
with the position of the summer layers. Prof i les 
corresponding to pits 3, 4 and 5 a re taken from 
Epstein et al. [6, 7]. 

P i t s 1 and 2 have been sampled and described 
by Cameron et al. [8] and the corresponding iso-
topic profi les were obtained by techniques simi-
lar to the ones described by Epstein and Mayeda 
[!]• 

Thèse profi les show the well known seasonal 
3 variations. The relationships between the 
stratigraphie and isotopic prof i les will not be 
discussed here. As far as pits 3, 4, 5 a re con-
cerned a detailed study has already been pub-
lished by the above mentioned authors. Our r e 
sults f rom pits 1 and 2 only confirm their con
clusions. 

Wewant here to call attention to the maximum 
taking place during the summer 1957-1958 which 
appears in the five profiles. The snow accumu
lation during that summer is character ised by 
its considérable thickness and by the excep-
tionally high value of its I80 content. The mean 
3 value for the summer 1957-1958 maxima is 
-42.5%o while the other summer maxima vary 
little about their overall mean of -49.5%o. 

Epstein et al. [7], in connection with their 
discussion of pit 5, had already noted this pecu-
liarity and did suggest that it was due to un-
usually warm précipitations during the summer 
1957-1958. A perusal of the meteorological ob
servations confirms their conjecture. The other 
four profiles, obtained later, rule out the possi-
bility that this maximum was due to a localized 
singularity in one of the pits. 

Fig. 2, based on the values obtained from the 
climatological records, shows a striking co r re -
spondence between the average of the 3 maxima 
for each summer on the one hand and the surface 
a i r température on the other. During the summer 
season, the surface inversion is very often ab
sent. A constant decrease of température with 
height is présent, the slope of which changes 
little f rom day to day. Therefore , during sum
mer , the surface température ref lec ts valuably 
the air température aloft, while during winter. 
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Fig. 2. Curve 1: a v e r a g e of the 3 m a x i m a l'or each s u m m e r . 
Curve 2: mean monthly s u r f a c e a i r t empéra ture for each D e c e m b e r . 
Curve 3: mean monthly s u r f a c e a ir t empéra ture for each January. 
Curve 4: m a x i m u m recorded s u r f a c e a i r température for each suramer . 

due to the surface inversion, there is no co r ré 
lation at ail between ground température and up-
per a i r température . 

The mean monthly surface air températures , 
for each December and January, a re shown by 
curves 2 and 3, fig. 2. In addition, curve 4 gives, 
for the same years , the maximum recorded su r 
face air température . 

Data on December and January précipitations 
for 1957-1964 show that the thickness of depos-
ited snow was too slight to be measured, except 
during summer 1957-1958. Thèse latter accu
mulations took place during two, three to four 
days long s to rms with exceptionally high air 
températures , one in December and one in Janu
ary. So is explained the formation of this contin-
uous firn layer yielding a true isotopic horizon. 
The study of i ts geographical extension would be 
of interest . 

The correspondence between curves 1 and 4 
is a striking évidence that the isotopic composi
tion of the f i rn has recorded and preserved an 
unusual meteorological event. 

Moreover, thanks to the successive samplings 
ai ter 1959, we know that the isotopic composition 
of this layer has net undergone any noticeable 
change af ter its déposition. Although the interval 
of time elapsed is merely six years , neverthe-
less it covers that depth interval of the f irn in 
which isotopic changes a re most likely to occur. 
It is in thèse f i r s t two me te r s where the tempér
ature gradients and their seasonal changes a re 
most marked and where strong exchange by wa-
ter vapour t ranspor t could be expected. 

This tentative exploration of récent past me
teorological conditions is considered as an en
couragement to progressively extend in t ime and 
in space this type of studies. 
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