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Researchers from five universities are collaborating in a mul-
tidisciplinary study of biogeochemical fluxes in high-latitude
environments. The study examines carbon, nitrogen, phos-
phorus, and silicon dynamics in the western and central Ross
Sea by measuring rates of nutrient uptake and regeneration in
the photic zone, particle flux in the water column, porewater
flux, and sediment accumulation. The field program began
with a 30-day cruise on the Polar Duke conducted during Jan-
uary and February 1990. Silica uptake rates and dissolution
rates as well as nutrient distributions were measured by the
research team from Oregon State University (D. Nelson and
L. Gordon, principal investigators). The researchers from the
University of Tennessee (W. Smith, principal investigator)
characterized rates of primary production and distributions of
chlorophyll throughout the photic zone. Particle flux in the
water column was measured by scientists from Rice University
(R. Dunbar, principal investigator) who have deployed three
moored arrays, each equipped with two sediment traps, for a
2-year period. Our contribution to the research project was to
measure sediment accumulation rates and biogeochemical fluxes
in the seabed and also to determine suspended particle dis-
tributions in the water column. In association with the moored
particle traps, our research team deployed six Aanderaa cur-
rent meters, three equipped with transmissometers, to monitor
current speed in the upper water column and sediment trans-
port rates near the seabed. The moorings will be retrieved
during January 1991 and then redeployed for a second year.
The field program will conclude in February 1992 when the
moorings will be retrieved and a second series of uptake/dis-
solution rates, nutrient distributions, primary productivity rates,
and seabed flux measurements will be made.

Sediments were collected from the western and central Ross
Sea using a box corer (50-by-50 centimeter cross section) for
near-interface porewater studies. A kasten corer (Kuehl et al.
1985) or piston corer was used for deeper seabed penetration
to establish sediment accumulation rates on Holocene time
scales. The coring sites (figure 1) include sediments from shal-
low bank environments (e.g., Pennell or Crary Bank), which
tend to be coarse grained, as well as basin environments that
typically are finer grained and contain greater abundances of
organic carbon and biogenic silica (Anderson, Brake, and Myers
1984; Dunbar, Anderson, and Domack 1985; Ledford-Hoff-
man, DeMaster, and Nittrouer 1986). Carbon-14 and lead-210
geochronologies will be used to evaluate rates of sediment
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Figure 1. Coring stations from the Ross Sea 90-1 cruise aboard the
Polar Duke. (km denotes kilometer.)

accumulation and bioturbation in the study area. Initial carbon-
14 measurements on the organic carbon fraction from mooring
site A sediments (figure 2) indicate an accumulation rate of 16
centimeters per thousand years during the Holocene. The data
suggest a change in sedimentation prior to the Holocene, be-
cause the age of the sample from near the bottom of the kasten
core (greater than 20,000 years) falls off of the trend from the
upper portion of the core.

Regeneration of biogenic phases in the seabed was studied
by measuring porewater nutrients (silicate, phosphate, nitrate,
nitrite, and ammonia) in box cores and kasten cores as well as
by incubating subcores on board ship at in situ temperatures
and monitoring the increase in nutrient levels and dissolved
inorganic carbon in the overlying water. Figure 3 shows the
silicate, nitrate, and phosphate concentrations as a function of
time for the subcores collected at mooring site A. The slope of
the individual plots was used to calculate the nutrient flux out
of the seabed, which can be compared to the flux calculated
from modeling the porewater nutrient data. Combining the
sediment accumulation rates and porewater flux data with solid
phase measurements of carbon, nitrogen, phosphorus, and
silicon enables calculation of regeneration rates in the seabed.
For example, the porewater flux data and sediment accumu-
lation rate data from mooring site A indicate that approxi -
mately 45 percent of the biogenic silica reaching the sediment-
water interface dissolves within the seabed. Similar calcula -
tions will be made for carbon, nitrogen, and phosphorus. In
a similar fashion, the seabed fluxes will be compared to the
water column fluxes determined from the particle trap data
and the uptake/regeneration measurements. Collectively, these
data should improve significantly our understanding of car-
bon, nitrogen, phosphorus, and silicon dynamics in high-lat-
itude environments.

This research was supported by National Science Founda-
tion grant DPP 88-17209. We are grateful to Susan Boehme of
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Figure 2. Carbon-14 (C-14) age of organic matter plotted as a func-
tion of depth in kasten core RS90-112.08 from mooring site A. The
dotted line at 130-centimeter (cm) depth denotes a lithologic change
in sediment type. The data in the upper meter of the core yield a
sediment accumulation rate of 16 centimeters per thousand years
(cm/ky).

North Carolina State University for her efforts on board ship
and her measurements of dissolved inorganic carbon in the
laboratory.
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Figure 3. Nutrient concentrations in overlying water from a box
core collected at mooring site A as a function of time. The slope
of these plots are used to calculate the flux of nutrients from the
seabed to the water column. The flux of silicate, nitrate, and phos-
phate from the sediment column at mooring site A are 45, 6.2, and
0.32 micromolar per square centimeter per year, respectively. (uM
denotes micromolar.)
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