View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by National Institute of Polar Research Repository
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Ice cores offer the unique possibility to study the history of the past atmospheric greenhouse gases. Since
the 1950s, scientists have developed a variety of techniques to extract the trapped air from individual ice
core samples, and to measure the mixing ratio of greenhouse gases such as carbon dioxide, methane and
nitrous oxide, in the extracted air. These discrete measurements have become highly accurate and
reproducible, but are both time-consuming and labor-intensive.

Recent technical developments of gas continuous measurement by spectroscopy, combined with an
efficient method of separation of the gas-water stream, allowed successful continuous methane
measurements along the NEEM (refs. 1,2,3) and the WAIS DIVIDE (as explained by Rhodes et al., AGU
meeting, fall 2012) deep ice-cores.

Here we present the development of a method for continuous measurements of methane mixing ratios
from ice cores at the National Institute of Polar Research, following previous works (refs. 1, 2, and 3).
This method is based on a melting device of the continuous flow analysis (CFA) system, which provides
a continuous stream of melt water and air bubbles. Water and air are separated in two steps. After a first
separation in a sealed main degassing unit to provide a bubble-free water stream for impurities, dust, and
stable water isotopes analysis, the overflow containing the bubbles passes through a gas-permeable
membrane. Analysis of methane mixing ratios in the air stream is performed by a cavity ring down laser
spectrometer (Picarro G2301 customized by manufacturer for low-pressure operation).

We present the first results of continuous methane mixing ratio as well as stable water isotopes, which
were obtained by melting five consecutive bags of the Mizuho ice core (East Antarctica, 77°42'S, 44°
20'E, 2230 m.a.s.l., annual accumulation rate:4 to 6 cm ice equivalent, see ref.4). The depths of the
corresponding bags are between 421.3 and 423.75 meters. In this presentation, we will discuss the
behavior of our system mostly in terms of continuous gas extraction and methane measurement as well as
the performance of the water isotope measurements with the modified water-gas separation unit.
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