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Geographical Variations of Oxygen-18/ 
Oxygen-16 Ratio in Surface Snow and Ice 

from Queen Maud Land, Antarctica 
THE work rocorded hère is a con t inua t ion of t h a t repor

t e d in Nature^-' on t h e isotopic composit ion of Anta rc t i c 
snows. 

T h e ra t io of oxygen18 to oxygen16 has boen measured 
in some h u n d r e d samples of surface snow a n d ice in t h e 
région of t h e K i n g Baudoviin S ta t ion (70° 26' S., 24° 19' B.), 
a n d t a k e n f r o m a n a rea ex tend ing f rom t h e coast t o t h e 
sou thern slopes of t h e Sôr Rondane Moimtains, s i tua ted 
300 k m t o t h e south . I n f o r m a t i o n concerning t h e geodesy 
a n d morphology of th i s région has been pub l i shed ' ' ' . 

Thèse samples were collected dur ing t h e Belgian Ant 
arc t ic Expéd i t ions of 1959 (Commandan t F . Bast in) a n d 
1960 (Commandan t G. Derom) . 

Deta i led resul ts will be publ ished elsewhere. W e repor t 
here only those resul ts re la t ive to samples of which t h e 
th ickness represents one or moro years of accumula t ion , in 
order to minimize t h e seasonal var ia t ions. 

T h e ra t io of oxygen18 to oxygen16 is oxpressod, as in 
p rév iens publ icat ions , by S, in p a r t s per t h o u s a n d of 
relative va r ia t ion wi th respect t o t h e s t a n d a r d m e a n 
océan wa te r (SMOW). 

Fig. 1 shows t h e locations a t which samples were t a k e n 
a n d t h e values of S. E a c h va lue corresponds, in gênerai , 
to t h e average of several neighbour ing samples of similar 
isotopic composi t ion. 

Fig. 2 shows t h e var ia t ions of S as a fvmction of t h e 
a l t i t ude a t which t h e samples were t aken . W e h a v e 
a d d e d two po in t s t a k e n f rom other publ icat ions : t he poin t 
f r o m t h e South Pôle according to Eps t e in a n d Sharp*, a n d 
a g roup of po in t s corresponding to Victoria L a n d , a n d 
measured by R o t h , Nief a n d Bo t t e r . T h e l a t t e r po in t s 
h a v e been e s t ima ted f rom tho average con ten t of deu te r 
i um repor ted b y Lor ius ' , a n d t h e a l t i tudes repor tod by 
S t u a r t a n d H e i n e ' ; t h e deu te r ium concentra t ions havo 
beon t r ans l a t ed in to 8 according to t h e relat ion f o u n d a t 
t h e King B a u d o u i n S ta t ion in 1958^ 

Despi te t h e poor s ta t is t ical value of samples of which 
mos t ropresent only one year , t h e values of 8 follow well 
tho gonoral schemo of var ia t ions of isotope composit ion of 
p réc ip i t a t i ons ' ' ' . I t is known t h a t t h e va lue of S dépends 
pr incipal ly on t h e t e m p é r a t u r e of précipi ta t ion. I n t h e 
Anta rc t i c , t h e ave rage annua l t e m p é r a t u r e is essentially a 
fvmction of t h e a l t i tude . 
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• Snow precipitated on the ice-pacli. The aea ioe itself shows <S of + 1. 

Tab le 1 indicates t h a t t he four classical geographical 
zones of t h e Anta rc t i c a re oharacterized by cloarly dif
fé ren t values of t h e S of précipi tat ions. 

T h e mos t -pronounced différence is be tween t h e ice 
fo rmed on the p la t eau a n d t h a t formed on t h e cont inenta l 
slope. The var ia t ion of 8 in t h e 300 k m separa t ing t he 
coast f r om t h e moun ta ins is as great as t h e var ia t ion over 
t h e wholo of t h e polar p la teau . This corresponds t o the 
increasing spacing of t h e curves of equa l élévat ion, equal 
t e m p é r a t u r e a n d equal accumulat ion when proceeding 
f r o m t h e coast t o w a r d t h e contre of t h e cont inent . 

I t Will b e i m p o r t a n t t o m a k e a ne twork of measure
m e n t s of 8 of sur face snows ex tend ing t h r o u g h o u t t he 
cont inen t , as well as measurements of 8 as a func t ion of 
t h e d e p t h a t diverse poin ts of t he Anta rc t i c ice-cap. Thèse 
d a t a could prov ide impor t an t informat ion on t h e large-
scale d isp lacements of t h e ice-cap (see, for example , réf. 10 
in référence t o Groenland). 

W e t ako f rom t h e prosent work two examples of inform
a t ion which can be derived f rom t h e appl icat ion of isotopo 
m e t h o d s on a more local scale : 

(1) The sample of ice LD comos f r o m a région of the 
con t inen ta l slope where t h e bare ice is exposed over large 
aroas, a t more t h a n 60 k m f rom any rocky outcrops . Tho 
origin of thèse fields of ba re ice is still controversial . I n 
t h i s pa r t i cu la r case, t h e isotopic composi t ion ( 8 = —22) 
indicates t h a t th i s ice doee no t come f r o m t h e polar 
p la teau , b u t t h a t it mvist have been fo rmed a t t h e expense 
of snow prec ip i t a t ed in t h e same zone (assuming t h a t it has 
never exper ienced s t rong evaporat ion) . 

(2) The en t i re zone of t he Sôr -Rondane Mounta ins shows 
t races of i m p o r t a n t glacial recessions. Al though mos t of 
t h e glaciers of t h e nor thorn slopes no longer connect with 
t h e p la teau , it is p robable t h a t in tho pas t t h e ice-cap ran 
over t h e m o u n t a i n range. 

I t can be seen (Figs. 1 a n d 2) t h a t ail t h e samples t a k e n 
f r o m t h e no r the rn slope of t h e range h a v e a b o u t t h e same 
isotopic composi t ion ( 8 = —30), whe the r it is ba r e ice 
f r o m t h e ab la t ion zones, or sur face snow represent ing 
récent préc ip i ta t ion . Thèse ices, thon, were fo rmed f rom 
local précipi ta t ions , and do no t represent possible remain-
ders of t h e ice-cap, da t ing f rom before t h e recession. 

Only t h e sample OU has a clearly more néga t ive 8 ( — 39). 
This va lue is in good agreement wi th t h e geographical 
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Fig. 2. Annual average " 0 / " 0 ratio of surface samples as a function of altitude (Victoria Land and South Pôle from Lorius (réf. 6) and 
Epstein and Sharp (réf. 5) ) 



fac ts . I n f ac t , t h i s sample is t h e only one whioh cornes 
f rom an out le t glacier ( the Gunnestadbreen) , stiU in con
nexion w i t h t h e p l a t e a u a n d present ing a moasurable 
surface flow ( m a x i m u m displacement of t h e order of 
10 m/year , accord ing t o K . Blaiklock a n d T . V a n 
Autenboer) . 

W e t h a n k t h e m e m b e r s of t h e Belgian An ta rc t i c 
Expéd i t ions of 1959 a n d 1960 a n d of t he suramer journeys 
which pa r t i c i pa t ed in t h e collection of samples, no t ab ly 
F . Bas t in , T . V a n Autonboer , J . Giot a n d J . Loodts . 

This work was carr ied e u t under contract w i th 
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