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ABSTRACT 

Cataclysmic volcanic eruptions generally disturb the global atmosphere markedly for around 
2 years. During that time, long-life volcanic products (mainly H2 S04 ), stored in the stratosphere 
gradually return to the troposphere. Antarctic snow may be subsequently contaminated and acid 
signals recorded. The recovery of these signals along Antarctic ice cores provides a history of 
past volcanic events, most often of global, but sometimes of just regional, significance. Several 
physical and chemical techniques have been used to analyse a 1000-year ice core drilled near 
Amundsen-Scott Base. Acid and ultrafine ash deposits of volcanic origin have been carefully 
investigated. 23 major volcanic eruptions have been detected, dated and tentatively identified. 
The results have been compared with similar Antarctic and Greenland records. The amount of 
volcanic sulfate deposited in Antarctic snow, calculated and averaged over the last millennium, 
is, however, minor ( 13 % of the total sulfate) in comparison with that of the marine biogenic 
source. The 19th century was the period of the millennium most seriously disturbed by global 
explosive volcanic activity. The chlorine cycle, as recorded in Antarctic ice, seems to be little 
affected even by such a large event as Tambora, 1815. 

1. Introduction 

A few times per century, an explosive volcanic 
eruption injects ash and gases into the strato
sphere. Atmospheric chemistry and global climate 
can then be perturbed for up to 2 or 3 years. 
Hammer ( 1977). was the first to find records of 
these major volcanic events in polar ice sheets in 
the form of sulfuric acid layers. Several publi
cations have confirmed that ice cores can play an 
important role in documenting the link between 
climate and volcanism (Hammer et al., 1980; 
Gilliland, 1982; Angell and Korshover, 1985; Self 
and Rampino, 1988; Mass and Portman, 1989). 
Volcanologists are interested in knowing the 
frequency and location of large eruptions of the 
past and glaciologists hope to date their ice cores 
using well known volcanic horizons (Hammer, 
1989 ). Delmas et al. ( 1985) discussed the transport, 
deposition and methods of detecting volcanic 
deposits in Antarctic snow and ice. Zanolini et al. 
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(1985) and Legrand and Delmas (1987) reported 
two volcanic records (spanning about 800 and 
220 yr, respectively) in East Antarctic ice. In this 
paper, we extend the Antarctic volcanic record 
back to the turn of the last millennium. 

Sulfuric acid is clearly the most important com
pound serving to volcanic deposits. Explosive 
eruptions are capable of emitting several Tg 
( 1 Tg = 106 Tons) of sulfur, generally in the form 
of S02 which is transformed into H 2 S04 in the 
atmosphere and deposited in this form along 
with the snow. However background aerosol is 
also constituted mainly of H 2 S04 (derived 
from marine biogenic activity) which makes it 
difficult to identify unambiguously the volcanic 
sulfate contribution with respect to this natural 
fluctuating sulfate background. The safest method 
for reconstructing the chronology of large volcanic 
eruptions recorded in the ice is the continuous 
chemical analysis of the ice core not only for the 
sulfate ion but also for all major ions such as H +, 
































