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The Ross Sea heat flux experiment is primarily concerned
with the role of glacial ice in ocean circulation on the antarctic
continental shelf. Specifically, we are attempting to monitor the
transport of heat and salt from the open ocean into the cavity
beneath the Ross Ice Shelf. The transfer of heat from seawater to
the ice shelf base will determine the ice-melting rate. This melt-
ing is a factor in the ice shelf mass balance, which may relate to
ice-sheet stability and sea level. Various physical and geo-
chemical measurements are being made to estimate basal melt-
ing rates, residence time of water on the continental shelf, and
the exchange of carbon dioxide between the high-latitude at-
mosphere and oceans. Our research also involves the low- and
high-salinity shelf waters, which form beneath the winter pack
ice and in polynyas along the antarctic coastline. These shelf
waters contribute to glacial melting and to deep and bottom
water formation and may influence on-shelf intrusions of rela-
tively "warm" deep water (Jacobs, Fairbanks, and Horibe in
press).

In January-February 1984, relatively light pack ice facilitated
our station work from the USCGC Polar Sea. J. Simpkins and D.

Figure 1. Oceanographic stations occupied in the Ross Sea from the
USCGC Polar Sea, January and February 1984. Current meter moor-
ings were recovered from the vicinity of stations 28-33, and were set
between 9 and 43 and near 86. Automatic weather stations were
Installed on inexpressible Island (near station 86) and on the Ross
Ice Shelf (near station 32).

Root from Oregon State University (oSu) recovered nine current
meters set a year earlier (Pillsbury, Lewis, and Jacobs 1983) and
deployed 24 new instruments. About 130 conductivity-tem-
perature-depth (CID) stations and 200 expendable bathyther-
mograph (xBT) casts were made under the direction of B. Huber,
J. Ardai, and S. Rennie along the transects shown in figure 1.
(Figure 2 shows the mapped record of the Ross Ice Shelf.) Two
north-south transects in the central Ross Sea were substituted
for a planned east-west section near the continental shelf break,
which could not be done due to logistic constraints. At selected
stations we did rosette water sampling for salinity, dissolved
oxygen, nutrients, oxygen-18, carbon dioxide, alkalinity, and
freon. Water chemistry work by G. Mathieu, S. Trumbore, and J.
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Figure 2. Approximate mapped locations of the northern edge of the Ross Ice Shelf since its discovery by Sir James Ross in 1841. The USCGC
Glacier position was recorded in February, 1983, during the first year of the Ross Sea heat flux experiment. The shaded region between the two
recent positions represents about 3,000 cubic kilometers of ice.

72	 ANTARCTIC JOURNAL



Gallagher was complemented by underway air and surface-
water sampling between Seattle and the Ross Sea by the Polar
Sea's marine science technicians. Nutrient samples were acid-
ified for later processing by J. Jennings and L. Gordon at osu.

In a cooperative program with C. Stearns at the University of
Wisconsin and D. Bromwich of the Ohio State University, J.
Ardai and G. Crocker set up an automatic weather station on
Inexpressible Island and another on the Ross Ice Shelf. M. Smith
from Rice University obtained sediment samples with a clam-
shell grab or phieger corer suspended below the CTD/rosette.
With the assistance of Polar Sea quartermasters, the position of
the north wall (barrier) of the Ross Ice Shelf was logged over its
full east-west extent. The barrier was 15-30 kilometers north of
its location on the 1962 sPRI/NsF chart of the Ross Sea Shelf,
suggesting that iceberg calving has not kept pace with the
northward advance of the shelf over the past two decades.
Figure 2 compares four charted positions of the Ross Barrier
over the past 150 years.

The intrusion of "warm" water into the sub-ice shelf region
appears to vary by about 2°C in temperature throughout the
year. We observed less potential bottom water on the slope than
during past summer seasons and in the western Ross Sea the
slope front was well up onto the continental shelf. Preliminary
analyses of freon measurements (Trumbore, Jacobs, and
Smethie in preparation) indicate a shelf water residence time on
the order of 5-10 years. Persistent southward currents were
measured at some locations along the barrier, and westward
currents at other sites (Pillsbury et al. in press). Some results
from the 1983 and 1984 field work will be included in a volume
of the Antarctic Research Series (Jacobs in press). Other related
reports that were initiated, furthered, or completed during this
project period are included in the references.

The Ross Sea heat flux experiment is being carried out within
the Institute for Climate Research, recently formed by the La-
mont-Doherty Geological Observatory and the National Aero-
nautics and Space Aministration's Goddard Institute of Space
Sciences. This antarctic project is primarily supported by Na-
tional Science Foundation grant DPP 81-19863 to Columbia Uni-
versity (S. Jacobs and A. Gordon) and grant DPP 81-20677 to osu
(D. Pillsbury). Additional support was provided by the Depart-
ment of Energy in contract DE-ACO2-81ER60000B with Colum-
bia Unviersity (T. Takahashi, W. Smethie, and D. Chipman).
Lamont-Doherty provided funding to reconfigure a CTD/rosette
underwater unit so that it could be accommodated on the ice-
breaker. Shipboard support of this program by officers and crew
of the Polar Sea was most appreciated. Special thanks go to
Marine Science Technician Chief M. Alles.
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