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Lateral fluxes of suspended materials are being investigated
as part of a larger study to understand biogeochemical fluxes in
the Ross Sea. The primary objective is to provide insight that can
be used to evaluate models describing the fate of biogenic Si and
carbon. In particular, the limitations on one-dimensional, vertical
models are being examined in light of observed horizontal advec-
tion. Much of the suspended material in the Ross Sea islithogenic
sediment, and therefore a better understanding of general glacial-
marine sedimentation is also being obtained.

Instrumented, taut-wire moorings were deployed at three
locations in the Ross Sea (figure 1). Moorings A and B collected
data from February 1990 until February 1992, and Mooring C was
restricted to a one-year period of February 1990 until February
1991. Each mooring (figure 2) included Aanderaa current meters
(with salinity and temperature measurements) mounted near the
water surface (210 meters below) and near the seabed (40 meters
above). On each mooring, a SeaTech transmissometer (25-centi-
meter length) was placed in the vane of the lower current meter.
In addition, sediment traps were mounted 10 meters above each
current meter in order to provide complementary information
about vertical fluxes of material.

5m

Sediment Trap

10 in

Aanderaa Current Meter
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Figure 1. Contour map (above) shows locations of moorings In the
Ross Sea. At right, representation of Instrumentation on each
mooring.
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Figure 3. A portion of the time-series record from the bottom current
meter on mooring A for October 1990 to January 1991. From top to
bottom, records are for: east(+)/west(-) component of speed (in
meters per second); north(+)/south(-) component of speed (in meters
per second); temperature (in degrees C); conductivity (in miilimho/
cm); salinity (in ppt); and suspended sediment concentrations (no
units shown). The transmissometer is being recalibrated, however;
field measurements indicate that the lower values observed are
about 0.5 mg/I.
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Figure 2. Profiles of light transmission for two locations in the Ross
Sea. Transmission is low nearthe water surface due to phytoplankton
(as indicated by peak in fluorescence), and is low near the seabed
due to lithogenic material. The latter feature Is well developed at
some locations (upper example), but not so well developed at other
locations (lower example).

The spatial distribution of suspended material was investi-
gated as part of a hydrographic survey (salinity, temperature,
light transmission, fluorescence) undertaken from the R/V Polar
Duke during February of 1990 and 1992. Over 100 stations were
occupied during these cruises (DeMaster et al.).

A strong tidal signal is observed at all three moorings, al-
though it is strongest a B and C. The currents are diurnal with a
distinct fortnightly modulation. The strongest currents are found
at mooring C, and exceed 50 centimeter per second in both the
upper and lower meters. Shear in the water column causes
significantly different directions for the upper and lower current
records at all three stations.

The spatial distribution of water-column turbidity reveals a
consistent picture from the two cruises during the austral sum-
mer (figure 3). Light transmission is low at the surface and
fluorescence profiles indicate phytoplankton to be the cause.
Light transmission increases for most of the deeper water col-
umn, with another decrease near the bottom (lower 50 meters).
The fluorescence records and observations of suspended mate-
rial collected on filters indicate that this bottom nepheloid layer
is due to lithogenic debris.

Temporal variations of turbidity were examined by transmis-
someters in the bottom meters at the moorings. The records reveal
very little fluctuation in turbidity (approximately 0.5 milligrams
per liter) for most of their duration. However, turbidity events
were observed on near-bottom waters (figure 4). Mooring A
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levated turbidity in the austral spring for both 1990 and
ing 1990 the turbidity reached a peak in early December,
'g 1991 the peak was in early October. At mooring C
iort-term (less than one week) events were observed
e austral summer 1990. The source of the turbidity and
of the events at A and C are under investigation.
itative estimates of particle fluxes will require further
In particular, transmissometers must be recalibrated to
curate estimates of mass concentrations. Also, input
ment traps (e.g., aggregate sizes and settling velocities)
ed to calculate lateral displacements of particles as they
igh the water column. Estimates of particle concentra-
ettling velocity must be merged with records of current
d direction to compute fluxes. However, their fate is
t for understanding the flux of materials in the water

column, and for evaluating the utility of one-dimensional, verti-
cal models to explain the fate of biogenic components.
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easonal variation in carbon isotopic
composition of antarctic sea ice and

pended-particulate, and sea-ice samples we have collected dur-
ing the past five years. We observed a large seasonal cycle in
plankton delta carbon-13 in fast-ice communities as well as in

open-water plankton communities	sediment-trap samples recovered from McMurdo Sound. The
seasonal delta carbon-13 range within fast ice is as great as 17
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parts per mu (figure), more than the entire latitudinal range
observed in surface plankton and the largest yet reported for any
specific phytoplankton community. Delta carbon-13 of particu-
late organic carbon (POC) within the basal layers of the fast ice
increases from winter minima of -23 to -26 parts per mil in
October to late spring maxima of -11 to -17 parts per mil in late
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Marine organic matter delta carbon-13 is increasingly used to
study carbon fluxes and carbon-dioxide partitioning among ocean,
atmosphere, and terrestrial reservoirs (Arthur et al. 1985; Rau et
al. 1989, 1991; Jasper and Hayes 1990). An important isotopic
trend observed in modern marine organic carbon is a decrease in
plankton delta carbon-13 with latitude, from -19 to -22 parts per
mil near the equator to -26 to -31 parts per mil in polar regions
(Sackett et al. 1965,1974; Fontague and Duplessy 1981; Rau etal.
1991). Carbon-13 depletion in high-latitude plankton was ini-
tially attributed to the influence of temperature on intra-cellular
metabolic processes responsible for isotopic fractionation (Sackett
etal. 1965) but has recently been ascribed to the greater availabil-
ity of dissolved molecular carbon dioxide in cold surface waters
(Rau et al. 1989; Degens et al. 1968; Pardue et al. 1976; Mizutani
and Wada 1982). This has led to suggestions that delta carbon-13
in sedimentary organic matter can be used to estimate past
ocean/ atmosphere carbon dioxide levels.

Sediment trap and suspended particulate samples collected in
the Ross Sea during 1990-1991 exhibit a large range in organic-
matter delta carbon-13 (table). This led us to examine the carbon
isotopic composition of other time-series sediment-trap, sus-
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Delta carbon-13 of particulate organic carbon (POC) in basal sea ice
at eight sites in eastern (solid symbols) and western (open symbols)
McMurdo Sound. Sea ice samples were collected by the SIPRE
coring at approximately two-week intervals during the 1986-1987
field season. Note increase in delta carbon-1 3 of basal POC as bloom
develops during October through December. Basal melting begins in
December in eastern McMurdo Sound and somewhat later in western
McMurdo Sound and leads to highly variable degrees of isolation of
the sea ice community from the water column and, accordingly,
highly variable delta carbon-1 3 values. Barnes=Barnes Glacier (77036'
5, 166011'30" E); Tent=Tent Island (77042' S, 166°12' E); EIT=Erebus
Ice Tongue (77043' 5, 166021' E); IDC=lnner Debenham Canyon
(77°06'38" 5, 163°20'14" E); ODC=Outer Debenham Canyon (77000'52"
5, 163032'57" E); MacKay=MacKay Glacier (76°57'34" 5, 162047'03"
E); GH Sill=Granite Harbor Sill (76056'41" 5, 162047'03" E); GH
Bas=Granite Harbor Basin (76054'58" 5, 163017'59" E).
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