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Oxygen flux as proxy for metabolism

C.H,,0, + 60, = 6CO, + 6H,0
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Oxygen production and consumption
in aguatic sediments

* Production: photosynthesis
* Consumption:

— Aerobic respiration
— Aerobic decomposition of organic matter
— Oxidation of reduced products of anaerobic decay




Permeable sediments as solute filters

e High permeability (k>101! m?) =
increased porewater flow

e Higher surface area for microbial
colonization
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Solute transport dynamics
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Solute transport dynamics: advection

Markus Huettel



Solute transport dynamics: advection







The eddy correlation technique:
a honinvasive method to measure benthic oxygen flux

Vertical velocity (cm s7')
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Berg et al. 2003

Flux = uxt’f—_D£
dz

Net vertical transport results
exclusively from turbulent motion

Terrain is horizontal and uniform:
average fluctuations are zero; no
convergence or divergence

Instruments are adequately fast
and sensitive

Point measurements can
represent the upstream flow
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Flux = u',C




sediment surface
current direction
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Eddy correlation: electrode-based setup
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Current/future work: eddy correlation
optode-based setup
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Current/future work: measurements in
the S. Platte River
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= increased labile
carbon on oxygen
flux in the river



Conclusions

* Oxygen fluxes are dynamic in coastal
environments where they are influenced by
light, wave action, and flow

* Optical sensors are suitable for fast
measurements and resolution

* Shallow rivers present challenging
environments for EC measurements; resolving
spatial heterogeneity may be important



Questions?

lindsay.chipman@-colorado.edu
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