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ABSTRACT 
Measurements of the chemical constituents in 

polar-snow deposits translate into chronological records 
representing a history of atmospheric composition for the 
periods involved. The 2037 m deep continuous and 
undisturbed ice core recovered at Dye 3 Greenland 
between 1979 and 1981 contains a tempor~1 record of 
sequential snow deposits for the past 9 x 10· a B.P . 

(Dansgaard and others 1985). The upper 90 m of the deep 
core were unsuitable for chemistry studies, but stratigraphic 
continuity with present-day accumulation was obtained by 
hand-excavating a 5.4 m deep pit and augering two shallow 
cores to 138 and 113 m depths. The pit and shallow cores 
represent the last two centuries of snow precipitation. 

To date, over 6000 individual samples of the pit, 
shallow and deep ice cores have been measured by ion 
chromatography for CI-, N03 - , and SO.2- in the field and 
laboratory (Herron and Langway 1985, Finkel and Langway 
1985, Finkel and others 1986), under clean-room conditions. 
All pit and shallow-core samples were prepared in a 
continuous sequence of eight samples per year, as identified 
by other stable and radioactive isotope-dating methods. The 
deep ice-core samples were selected and prepared from core 
intervals spaced over the 2037 m profile from time units 
which showed evidence of abrupt or transitory periods in 
climate change or volcanic disturbances, as defined by stable 
isotopes (Dansgaard and others 1985), atmospheric gases 
(Oeschger and others 1985) and dust (Hammer and others 
1985). 

Approximately 1700 new measurements from the Dye 3 
samples are included in this study. Variability in the 
chemical constituents and their concentration levels is 
present and meaningful on a short-term and long-term 
basis. The time units measured represent seasons, years, 
decades, centuries and longer geological periods. Particular 
attention is given to two new high- and low-frequency 
detailed chronological data sets frorn Cl) a continuous 26 m 
core profile, representing 3000 years, extending from the 
Holocene/ Wisconsin boundary back into the late Wisconsin 

and (2) measurements made on 106 samples spaced every 
2 m over the Wisconsin-age ice from 1786 to 2008 m. 
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