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dissolved methane in sea water'''. Briefly, sea water was transferred directly from
the serum vial to a sparging column, and the dissolved gases stripped with
ultra-pure He for 12 min. Air samples were flushed into the sparger by
introduction into the carrier stream via the standard loop upstream of the
sparger. The sparged gases were passed through columns containing Orierite
and Ascarite to remove excess water vapour and CO2, respectively, and the
remaining condensable gases were trapped in a stainless-steel column
immersed in liquid nitrogen. These gases were cryofocused", before separating
N20 from CO2 and other trapped gases using a PoraPLOT-Q
(25 m X 0.32 mm) analytical column held at 10 0c. N20 was then introduced
directly into the ion source of a MAT 252 isotope-ratio-monitoring gas
chromatograph/mass spectrometer (irmGC/MS). N20 concentration and
stable-isotope ratios (15 R =15 N/"N and "R =" 0/160) were measured simul­
taneously by monitoring the ion currents of masses 44, 45 and 46 using the
Finnigan ISOOAT software. Nitrogen-isotope enrichments were corrected for
the contribution of 170 to the mass 45 ion currenrl"·30. We report aU isotopic
values as per mil deviations with respect to atmospheric N2 and O2 using
standard delta notation: 0(%0) = [(R,.mpl/R,..o<b,d) - 1] X 1,000. Our analytical
scheme is capable of analysing as little as 1nanomole of N20 in less than
45 min. Analyses of samples in duplicate or triplicate yield reproducibilities of
approximately ::':0.3%0 for 015N and ::':0.7%0 for 0180 of dissolved NzO in near­
surface waters. We characterized the isotopic composition of our standard gas
with respect to internationally accepted standards by the conversion ofNzO to
Nz plus COz (refs 6, 31), followed by cryogenic separation and analysis of the
gases produced using traditional methods. Calibration of NzO concentration
was achieved using a commercial gas mixture, and double-checked using
dilutions of high-purity N20 in He.
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