Goldschmidt2013 Conference Abstracts

Advances in instrumentation based
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Novel instrumentation based on high-resolution laser
absorption spectroscopy now allows high precision
measurements of gas concentration and isotopic ratios
continuously, in real time, and without preconcentration.
These analyzers employ tunable lasers that operate in the nearinfrared and mid-infrared spectral regions and employ an
optical cavity as a measurement cell. The simple operation of
these instruments allows measurements almost anywhere. The
laser wavelength is continuously and repetitively scanned over
selected absorption features of target isotopologues to record
high-resolution absorption lineshapes at data rates of 1 Hz or
faster. The integrated areas of the measured lineshapes enable
determination of the respective isotope-specific concentrations
directly. No longer constrained to operate in a laboratory,
these analyzers offer opportunities to record measurements in
remote sites in less-developed areas. This presentation will
summarize recent developments at LGR in both hardware and
software analysis that enable measurements of isotopic ratios
in carbon dioxide (!13C, !18O, CO2), methane (!13C, CH4),
nitrous oxide (!15N", !15N#, !18O, N2O) and water (liquid
and vapor; !2H, !17O, !18O, H2O) in ambient air and in
complex gas samples.
An overview of the current
performance of LGR instruments and perspectives on future
developments will be presented.
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Ca isotope compositions were measured in different
compartments (stream water, soil solutions, rocks, soils and
soil leachates and vegetation) of a small permafrost-dominated
forested watershed in the Central Siberian Plateau. Our results
show that only the processes related to vegetation activity
significantly fractionate Ca isotopes within the watershed.
These fractionations occur during Ca uptake by roots and
along the transpiration stream within the larch trees. Biomass
degradation then significantly influences the Ca isotopic
compositions of soil solutions and soil leachates via the
release of light Ca. Furthermore, organic and organo-mineral
colloids originated from organic matter degradation are
thought to affect the Ca isotopic composition of soil solutions
by preferential scavenging of 40Ca. This imprint of organic
matter degradation on the !44/40Ca of soil solutions is much
more significant for the warmer south-facing slope of the
watershed than for the shallow and cold soil active layer of the
north-facing slope, indicating that the available stock of
biomass and the decomposition rates are critical parameters
that regulate the impact of vegetation on the soil-water system.
Moreover, the obtained !44/40Ca patterns contrast with those
described for permafrost-free environments with a much lower
!44/40Ca fractionation factor between soils and plants,
suggesting particular processes related either to the presence
of permafrost or to the specific features of organic matter
degradation in permafrost environments. Finally, biologically
induced Ca fractionation observed at the soil profile scale is
not visible in stream and river waters, whose isotopic
variability in the course of the year is likely controlled by the
lithological heterogeneity of the sources. As such, we suggest
a negligible influence of biologically related fractionation on
the long-term Ca isotopic signatures of riverine fluxes carried
to the ocean.
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