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During January and February 1983, 35 box cores were col-
lected aboard the icebreaker USCGC Glacier from the antarctic
continental shelf. The cores were obtained between McMurdo
Station and Franklin Island (76°5'S 168°19'E) as well as along the
Ross Ice Shelf eastward to Sulzberger Bay (77°S 152°W) (figure
1). The box corer, which has a cross section of 20 centimeters by
30 centimeters collected cores ranging in length from 7 to 55
centimeters. In almost all cores the sediment-water interface
was retrieved with little or no evidence of disturbance during
the coring operation. Delicate arrays of sponge spicules as well

Figure 1. Box core stations from the antarctic continental shelf.
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as intact worm tubes were collected in some cores, providing
evidence of minimal disturbance.

The main objective of this research is to characterize rates of
biogenic silica accumulation on the antarctic continental shelf.
The biogenic silica content of shelf sediment was measured by
preferentially dissolving siliceous phases (diatoms, sponges, or
radiolaria) in an alkaline solution followed by spec-
trophotometric analysis (DeMaster 1981). The biogenic silica
content of surface sediment from these Antarctic shelf deposits
ranges from 2 percent (by weight) in Sulzberger Bay to 35
percent near Franklin and Ross Islands. Subsamples were col-
lected at 1-centimeter intervals from the box cores in order to,,
perform radiochemical analyses. Measurements of naturally
occurring lead-210 (half-life = 22 years) are being used to estab-
lish sediment accumulation rates on a 100-year time scale (Nit-
trouer et al. 1979; DeMaster 1981). Subcores from the box core
were X-rayed onboard ship to examine sedimentary structure in
the upper half meter of the antarctic seabed. Radiographs re-
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veal extensive burrowing by macrofauna in some cases as well
as significant quantities of ice-rafted debris.

Figure 2 shows radiographs from 2 box cores (DF83-3-11,
78°15'S and DF83-3-12, 78°16'S 170°08'W) each collected within
2 kilometers of the Ross Ice Shelf. Box core DF83-3-11 was
collected from a topographic high (water depth 430 meters),
whereas box core DF83-3-12 was collected from a topographic
low (water depth 541 meters). The greater abundance of ice-
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Figure 2. Radiographs from two antarctic shelf box cores (DF83-3-1 1 and G83-3-12) showing higher abundance of ice-ratted debris in the core
from a topographic high (DF83-3-11) compared to the core from a topographic low (G83-3-12). For scale, the core numbers above the
radiographs were 0.6 centimeters high.



rafted debris in the shallower core is evident from the radi-
ographs. Because the supply of ice-rafted debris to the seabed
should be independent of bottom topography, the variation in
abundance of ice-rafted debris between cores probably results
from a lower sediment accumulation rate in the shallower core
as compared to the deeper core. Lead-210 measurements are
currently in progress to test this hypothesis. By combining
radiochemical analyses with biogenic silica measurements, sil-
ica fluxes to the seabed can be computed for the antarctic shelf,
and these fluxes can be compared with fluxes from other high
productivity environments (e.g., Gulf of California or Walvis
Bay). The presence of siliceous ooze deposits (biogenic silica
contents greater than 30 percent; Goodell et al. 1973) near
Franklin and Ross Islands suggests that antarctic shelf deposits
may be a significant site for silica removal in the marine environ-
ment. This research on biogenic silica accumulation comple-
ments a study on water column productivity and silica dissolu-

tion (University of Tennessee and Oregon State University) as
well as a study on glacial sedimentation (Rice University). Sam-
ples for all three projects were collected aboard the USCGC
Glacier from the field area shown in figure 1.

This work was supported by National Science Foundation
grant DPP 81-17044.
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An experiment to measure the flux of heat across the Ross Sea
continental shelf and under the Ross Ice Shelf began in the
1982-1983 austral summer. Field parties from Lamont-Doherty
Geological Observatory and Oregon State University collected
data aboard the USCGC Glacier in February of 1983, and a field
party from the Frozen Sea Research Group at the Institute of
Ocean Sciences, British Columbia, collected data from the sea
ice in McMurdo Sound during October and November of 1982.

Observations in McMurdo Sound were made through holes
in the sea ice. These included: (1) an east-west transect of
conductivity-temperature-depth (cTD) stations across the
sound starting from Cape Royds and a similar north-south
transect from the Ross Ice Shelf to the ice edge at 77°40'S; (2)

several CTD stations near the Erebus Glacier Tongue and near
the Ross Ice Shelf; (3) special water sampling with a "salinity
sucker," designed to exclude ice crystals from the sample; (4)
month-long current meter measurements at two sites; and (5)
detailed investigation of the formation of "underwater ice" near
Hut Point. Data reduction from these measurements is pres-
ently underway.

Observations were made aboard the USCGC Glacier during a
cruise which crossed the Ross Sea from west to east several
kilometers north of the edge of the Ross Ice Shelf to about 156°W
and during the return trip to McMurdo. These measurements
consisted of expendable bathythermograph casts at regular in-
tervals between Ross Island and the Bay of Whales on the
outbound track and additional casts in the east-central Ross Sea
on the return track. Additional observations of the hydro-
graphic conditions were made with a CTD at selected stations
along the cruise track. At some stations water samples were
collected for salinity and oxygen-18 analysis. Unaltered circum-
polar deep water was observed on the continental shelf east of
Cape Colbeck.

The hydrographic data indicated that the "warm core" ob-
served in historical transects (Jacobs, Gordon, and Ardai 1979)
was present, and three current meter moorings were set to
measure the heat flux of that core. The three meters on each
mooring are equipped to measure current speed, direction,
temperature, conductivity, and pressure. The eastern mooring
contains sediment traps 55 meters above the bottom and 220
meters below the sea surface. These traps were installed for R.
Dunbar of Rice University. The moorings (figure) will be re-
covered and reset along with additional arrays during January
of 1984.

The USCGC Glacier's bridge personnel maintained a plot of the
position of the Ross Ice Shelf "barrier" between Ross Island and
King Edward VII Land. As noted on other recent cruises, the
barrier is well north of its position as indicated on H. 0. Chart
6636 (1966). The more recent observations are supported by
satellite navigation and appear to show that over the past de-
cade or two the rate of northward motion has not been balanced
by calving and melting of the barrier.
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