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Statement of interest:

I would like to attend this workshop in order to participate in planning future
collaborative research in the Waipaoa Source-to-Sink field area. My recent
research has focused on the role of sedimentary processes in carbon burial, and
I am particularly interested in investigating the impacts of climate and land
use changes on sediment-carbon interactions in both terrestrial and marine
environments. Along with my colleague, Neal Blair, I have recently obtained
funding from NSF to investigate the control of sediment yield on the age of
particulate organic carbon discharged from small mountainous rivers, including
the Waipaoca and Waiapu. Our long-term goal is to understand how the residence
time of sedimentary particles in various terrestrial and marine reservoirs en
route from exhumed bedrock to burial on the continental shelves and slopes
impacts the age, concentration, and composition of the associated organic
carbon. Ultimately, my objective is to turn the problem around and use the
character of organic carbon in continental margin stratigraphic sequences as a
tool for reconstructing surface processes over time.
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Abstract:

Much of the organic carbon (OC) buried on continental margins is strongly bound
to sedimentary particles derived from bedrock exposures on land. The OC
undergoes a series of transformations en route from terrestrial sources to
marine sinks. As sedimentary rocks are uplifted and weathered, for example,
ancient sedimentary carbon (kerogen) may be oxidized in the regolith and
partially replaced by modern, plant-derived OC. Once discharged to the ocean,
marine OC may replace or be added to the OC load of mineral particles in the
surface mixed layer of the seabed. The extent to which these transformations
proceed is governed by the residence time of the particles in various
intermediate, near-surface environments. Progression toward understanding
carbon cycling on continental margins and toward more effectively using OC as a
tool for reconstructing past environments requires an understanding of
sedimentary particle histories from exhumation to burial.

The Waipaoca system exemplifies the small mountainous rivers that characterize
active margins and provide more than half of the sediment discharged annually

to the oceans. Our previous work in a similar setting, the Eel River in
northern California, led us to the hypothesis that the survival and reburial of
kerogen are common features of such systems. Currently we are testing the idea

that rates of erosion control the extent to which kerogen survives to be
delivered to the marine environment by studying five watersheds with a range of
sediment yields. The Waipaoca and Waiapu are two of our targeted rivers.

The well-documented and dramatic acceleration of erosion since European



deforestation of the Waipaoa watershed offers an ideal opportunity to
investigate the effect of land use on carbon burial. On the Eel shelf, we have
examined a 2000-yr record of sedimentation and have documented a 7- to 10-fold
increase in sediment accumulation since extensive timber harvesting began in
the 1950's. Attendant with this change, the loading of mineral particles with
both modern terrestrial and marine OC has decreased, apparently reflecting
accelerated rates of both mass wasting in the watershed and burial at sea.

More detailed studies of contemporary processes and depositional records in the
Waipaoca system would shed further light on the impact of anthropogenic changes
on continental margin carbon cycling and its stratigraphic signatures.
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