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ABSTRACT 

Systematic measurements of the stable oxygen isotope ratio (<5 180) and artifical radioactivity 
(total /J) on a 77 m ice core from the DYE 3 location in S.E. Greenland provided precise age 
indices to study the fallout of lead-210 during the last century. The results obtained on the 
Dye 3 core and those of similar studies conducted on two other ice cores from the Greenland 
locations, Camp Century and North Central, are discussed in relation to the average fallout of 
210Pb and the probable contributions made by natural and artificial sources in the 
atmosphere. The results indicate that: (i) the fallout of 210Pb observed over a period of 
100 years has not remained constant, an assumption usually made in geochronological studies; 
(ii) the fallout of 210Pb over the period 1886-1930 is observed to be higher at least by a factor 
of two than that observed in the period 1930-1975; (iii) the higher 210Pb fallout observed over 
the period 1886-1930 coincides with high volcanic activity in this period; (iv) there is no 
evidence for significant production of 210Pb due to testing of nuclear weapons in the three 
decades: 1950s to 1970s. 

I. Introduction 

Polar glaciers and ice sheets preserve undis­
turbed records of past climatic changes, atmos­
pheric and nuclear fallouts, volcanic debris, 
wind-borne materials (dust particles, sea salts 
etc.) and a wealth of other information. Precipi­
tation falling on these ice sheets is extremely pure 
and the snow is slowly converted into ice due to 
the pressure of the succeeding years' snow fall. 
Polar ice from high altitude regions preserves 
these records more systematically and efficiently 
than any other reservoirs on earth because little 
melting and run-off take place in these regions. 
The Greenland ice sheet is, compared to 
Antarctica, fed by relatively frequent and heavy 
snow falls and analytical study of a well-dated ice 
core from Greenland offers a clue to reveal the 
past climatic and volcanic records, fallouts of 
several radioisotopes and other matter. 

Lead-210, owing to its appropriate half-life 
(22.3 years) for chronological studies, has found 
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several applications in diverse fields like glaci­
ology (Crozaz and Langway, 1966; Sanak and 
Lambert, 1977; Nijampurkar et al., 1982; 
Gaggeler et al., 1983), limnology (Krishnaswamy 
and Lal, 1978), oceanography (Craig et al., 1973) 
and atmospheric studies (Jacobi and Andre, 
1963; Bhandari, 1965; Joshi et al., 1969). The 
major natural source of 210Pb is in the tropo­
sphere, where 222Rn emanates from the Earth's 
crust as a result of decay of 226Ra. The 
production of 210Pb from the oceans is small 
(Table 1) compared to that produced from the 
land, since 226Ra concentration in seawater is 
much less than that in the Earth's crust (Broecker 
et al., 1967). 

Lead-210 may also be produced during vol­
canic eruptions, which inject large amounts of 
gases and other impurities into the atmosphere. 
These gases are rich in acidic gases like S02 , 

long-lived daughters of 222Rn and volatile 
elements from the magma. High concentrations 
of 210Pb have been measured in the plumes of 




















