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ABSTRACT 

To determine in detail how the concentration of tropospheric methane has changed from pre­
industrial until recent times, an ice core with remarkably fine air-age resolution was investigated. 
The core, called DE08, contains air from as recent as 1978 with an age resolution (80% air-age 
distribution width) of about 14 years. It was drilled from a region of Law Dome, Antarctica with 
extremely high snow-accumulation rate ( 1160 kg m - 2 yr- 1 

). The ice chronology was deter­
mined from the observed chemical and isotopic seasonal variations, verified against a volcanic 
horizon. The calculated air-age includes the effects of bubble close-off, sealing of the firn and dif­
fusive mixing of air in the firn. The mean air-age was 35 years younger than the host ice except 
for air in summer ice layers which was 37 years younger than the host ice. The extracted ice-core 
air was analysed for methane using gas chromatography with flame-ionisation detection. 
Adjustments of - 6 ppbv and + 0.3 % were made to the measured concentrations to allow for 
the effects of the extraction process and gravitational fractionation respectively. Methane con­
centrations in the DE08 record increased from 823 parts per billion by volume (ppbv, in dry air) 
in 1841 to 1481 ppbv in 1978. The measurement precision was ± 22 ppbv ( 1u ). The similarity of 
the methane records from the DE08 ice core and from Cape Grim, Tasmania implies that there 
was insignificant modification during the enclosure of air in the ice or during its recovery and 
analysis. Methane concentrations in the period from 1951 to 1978, which were previously 
estimated from sporadic and inferred data, are particularly well defined in this core. The DE08 
record shows that methane growth rates have generally increased since the onset of the industrial 
revolution to a level of 14 ppbv year- 1 (about 1 % per year) by the 1970s. The exception was 
between about 1920-1945 when the growth rate stabilised at about 5 ppbv year- 1

. 

1. Introduction 

Methane (CH4 ) in the troposphere is a 
greenhouse gas that has more than doubled in con­
centration since about 1800 AD (Craig and Chou, 
1982; Rasmussen and Khalil, 1984; Stauffer et al., 
1985; Pearman et al., 1986). The resulting con­
tribution to the radiative forcing of the atmosphere 
is estimated to be about 30 % of that caused by the 
increase of carbon dioxide over the same period 
(Shine et al., 1990). 

The present rate of CH 4 increase (0.8-1.0 % per 

*Work commenced while at Australian Antarctic 
Division, Channel Highway, Kingston, Tasmania 7050, 
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year) has two possible causes: an increase in the 
magnitude of the total CH 4 global source, to which 
the relative contributions of individual CH4 

sources are not well defined, and a decrease in the 
magnitude of the major CH 4 sink, reaction with 
the hydroxyl radical (OH). Globally-repre­
sentative levels of OH cannot yet be measured 
directly, only modelled (Spivakovsky et al., 1990) 
or inferred from measured distributions of 
methylchloroform (Prinn et al., 1987). The most 
comprehensive assessment of present-day CH 4 

sources and sinks has been recently compiled by 
Fung et al. (1991 ). Constraints on model deter­
minations of the present-day global CH 4 budget 
are imposed by measurements of the geographic 
distribution and seasonal variation of CH4 con­
centration (Steele et al., 1987) and its isotopic 
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