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Our field studies of ocean/ice interactions and the general
circulation of the Ross Sea continued in 1985 on two cruises of
the U.S. Coast Guard icebreaker Polar Star. During "STAR 1" (28
to 30 January 1985), we recovered current-meter mooring J
(figure) which had been set in Terra Nova Bay in February 1984
(Jacobs etal. 1984). Neil Brown conductivity-temperature-depth
(cTD) profiling equipment was set up aboard ship, and CTD

stations were made in the bay, in part for post-calibration of the
current-meter conductivity sensors. A line of expendable
bathythermograph (xBT) casts was taken during transit between
McMurdo Station and Terra Nova Bay. We also assisted in bring-

ing an automatic weather station on Inexpressible Island back
into operation.

The longer "STAR II" cruise (I to 8 February 1985) began with a
transit leg from McMurdo to mooring I near the eastern end of
the Ross Ice Shelf. XBT casts were taken every half hour, and the
Ross Ice Shelf barrier position was logged every 15 minutes
along this eastward track. Mooring I was recovered, and the
ship then worked westward, recovering each of the lettered
moorings and occupying CTD stations approximately 1, 10, 20,
and 30 kilometers from the barrier (figure). Water samples were
taken with a modified Niskin rosette on most of the 42 CTD

stations. The CTD conductivity cell failed near the end of the
cruise, apparently cracking as a result of water freezing and ice
thawing around it on deck. This precluded making CTD stations
between 175°E and Ross Island.

One current-meter mooring was reset for a 2-year period near
site Gin the figure. This is the location of a persistent southward
flow of relatively warm water into the sub-ice shelf cavity (Pills-
bury and Jacobs in press). We serviced an automatic weather
station that had been in operation since February 1984 about 10
kilometers south of the barrier near G, by raising its mast
another 1.5 meters and replacing its batteries.

The planned use of air-deployed XBT5 to supplement the CTD

station work was cancelled because one of the ship's helicopters
could not be flown. When only one helicopter is operational,
safety considerations restrict the range of flight, and not enough
additional data coverage could be obtained to justify use of the
air-deployed XBT5.
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Positions of oceanographic stations (squares, not all are shown) and bottom-moored current meters (lettered dots). The northern limit of the ice
shelf at the time of the cruise is shown. Ross Sea bathymetry is in meters after Hayes and Davey (1975).
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Surface seawater samples were taken for carbon dioxide par-
tial pressure and total carbon dioxide while the Polar Star was
underway southbound and northbound between Seattle and
McMurdo. This work was carried out by U.S. Coast Guard
marine science technicians aboard Polar Star on behalf of a
geochemistry program at Lamont-Doherty Geological
Observatory.

Reduction, analysis, and reporting of these data and related
observations are continuing at Oregon State University and
Lamont-Doherty Geological Observatory (e.g., Pillsbury et al.
in press; Jacobs, Haines, and Ardai in preparation). The 1985
field program was carried out by R.D. Pillsbury, R. Still, J.
Simpkins, and D. Root for Oregon State University and by I.
Szelag and D. Woodroffe under the guidance of J.L. Ardai, Jr.
for Lamont-Doherty Geological Observatory. The assistance of
the U.S. Coast Guard marine science technicians aboard the
Polar Star and L. DeGalan of ITT/Antarctic Services, Inc. is grate-
fully acknowledged. This work is supported by National Sci-
ence Foundation grants DPP 81-20677 (to Oregon State Univer-
sity) and DPP 81-19863 (to Lamont-Doherty Geological Obser-
vatory), with supplemental support provided by the Depart-
ment of Energy through Interagency Agreement DE-
AI01-84ER60201.
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plate structure of the crystals and distributed unevenly along
the length of the core (figure 1). Several ice samples containing
these inclusions were selected by A. Gow from a section of the
ice core stored at the U.S. Army Cold Regions Research and
Engineering Laboratory (CRREL) in Hanover, New Hampshire.
Slides of the melted ice and its contents were prepared at La-
mont-Doherty Geological Observatory by L. Burckle and are
being studied to determine probable origin of the debris and its
significance to the sub-ice shelf circulation.
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In 1978- 1979 a 416-meter ice core was obtained from the Ross
Ice Shelf in the vicinity of J-9 (82°21'S 168°42'W) (Zotikov 1979).
The upper 410 meters of this core consists of bubbly glacier ice
(Grootes and Stuiver 1983) and includes microparticles trans-
ported by or through the atmosphere to the deposition sites
(Mosley-Thompson and Thompson 1982). We know, from sali-
nity measurements, oxygen isotope data (Grootes and Stuiver,
Antarctic Journal, this issue) and thin sections studied in polar-
ized light, that the lower 6 meters of the core consists of sea ice
with long, mostly vertical crystals formed by freezing seawater
at the ice shelf base (Zotikov, Zagorodnov, and Raikovsky 1980),.
Visual analysis of a portion of the sea-ice core stored at the State
University of New York at Buffalo revealed a considerable
number of brownish, plate-like inclusions, on the order of 0.5
entimeter wide and less than 0.5 millimeter thick. They ap-

peared to be aggregations of finer particles incorporated into the
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Figure 1. Number of oceanic inclusions per unit length of the J-9
sea-ice core. The timescale corresponds to a constant freezing rate
of 1 centimeter per year between the grounding line and J-9 (82'21'S
168°42'W). ("B.P." denotes "before present:')

A preliminary evaluation of the sea-ice inclusions indicates a
variety of detrital aggregates typical of the sea-floor sediments
at J-9 (Webb et al. 1979). In some samples, this resuspended
material includes diatom fragments of extinct species, while
other samples also include species that exist today but are un-
common in the cold waters south of 60°S (Burckle personal
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