Goldschmidt Conference Abstracts 235

Climate feedbacks on the
cycling of carbon dioxide,
nitrous oxide, sulfur, and
methane on a semi-arid
floodplain

MARKUS BILL", MARK E. CONRAD', TETSU K.
TOKUNAGA', CHAD HOBSON', KENNETH H.
WILLIAMS'

'1 Earth Sciences Division, Lawrence Berkeley
National Laboratory, 1 Cyclotron Rd MS 70A-
3317, Berkeley, California 94720, United States,
(*correspondence mbill@Ibl.gov)

Biochemical reactions in floodplain sediment-
water system exchange carbon, nitrogen, sulfur and
methane with the atmosphere and surface waters.
Variations in temperature and precipitation connected
to climate change can potentially impact
biogeochemical fluxes between the floodplain, river
and the atmosphere.

Here we report CO,, N,O, CH, greenhouse gases
and O,, N,, SO,, NO; concentrations following three
years of monitoring a partially saturated sediment
from a semi-arid floodplain. Moreover, we studied
variations of C, O, N and S stable isotopes of CO,,
N,O CH,, and SO,.

We sampled a cross-section of five wells
characterized by increasing distance from the
Colorado River and a vertical sampling increment of
0.5m from 0.5m to 3m depths. Sampling was done
with a bi-monthly-monthly frequency. Maximum
concentrations in CO, (~10%v) N,O (~50ppmv) and
SO, (~70ppmw) coincide with minimun oxygen
concentrations (~4-14%v) and are associated with
seasonal maximum water table elevation whereas
minimum CO,, N,0, and SO, production is observed
during cold season and low water table. CH,
production was observed only in the two wells close
to the river and indicate a chemically reduced zone
during episodes of high water table elevation. N,O,
SO,, and CH, production is associated with a
variation of the redox potential at the unsaturated
zone/groundwater interface.

Our data suggest that climate change has the
potential  to strongly impact hydrological-
biogeochemical dynamics of the floodplain. A drier
climate will decrease the amplitude of water table
fluctuation and therefore, limit the sediment volume
for seasonal production of CO, N,O, SO, and CH,,. In
the case of increased precipitation and greater snow
accumulation, rapid thawing of the snowpack and
precicipitation would increase CO, N,O, SO, and
CH, production.



