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The goal of our research was to investigate the possibility that
deep water forms in the region off Wilkes Land between 147°

and 162°E. We made seven hydrographic sections orthogonal to
the general bathymetry from the open ocean up onto the conti-
nental shelf to delineate the temperature and salinity structure
of the ocean in the potential formation region. At each hydro-
graphic station we made a complete vertical profile of tem-
perature and salinity using a Neil Brown Mark III CTD (electronic
conductivity-temperature-pressure sensor), took water sam-
ples with Niskin bottles for salinity calibration, and used revers-
ing thermometers for temperature calibration. The con-
ductivity-temperature-depth data were stored on magnetic tape
for processing by computer. Using a microcomputer system, we
were able to do some preliminary data processing at sea. The
figure shows the temperature structure using these preliminary
data for the middle section in the region.

Although we cannot make any definitive conclusions until we
have analyzed the corrected data set, the preliminary hydro-
graphic sections indicate that there was no markedly anomalous
water such as that shown by Carmack and Killworth (1978). Our
sections indicate that only mildly anomalous water was present
at the time of our observations. The figure is typical of the type
of interleaving that we observed. One feature of our sections is
similar to those in the southern Weddell Sea (Foster and Car-
mack 1976): a tongue of the warmer, saltier intermediate water
(Warm Deep Water) intrudes onto the continental shelf. Be-
cause the salinity and temperature of the water on the conti-
nental shelf off Wilkes Land are similar to that on the shelf in the
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southern Weddell Sea, it appears that bottom water may form
here as it does in the Weddell Sea.

One feature that is different from the southern Weddell Sea
continental shelf is that in this region off Wilkes Land the shelf
slopes upward toward the shelf break (as shown in the figure).
Thus the shelf waters may be partially constrained to-
pographically. On a helicopter flight just to the south of our
most western hydrographic section, we observed a line of ice-
bergs tending toward the coast for nearly 100 kilometers. At the
same time, the wind was blowing strongly off shore. Satellite
imagery (we had "real time" satellite imagery aboard ship)
showed that the sea ice was absent to the west of our region.
Thus we can conclude that either the icebergs were blown
offshore by the high winds or they were grounded on the edge
of the continental shelf. In either case, there is a mechanism for
inducing recirculation of the shelf waters (topographic trapping

or wind stress) so that the region may recirculate shelf water
until sea-ice formation has increased its salinity sufficiently for
bottom water to form. Our conclusions, however, must remain
tentative until the data are properly analyzed.

This work was supported by National Science Foundation
grant DPP 83-00804.
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The 1985 Wilkes Land Expedition included a chemical sam-
pling program to help elucidate the physical processes that
occur in this region. Information on the cruise track and pre-
liminary physical oceanographic results are given in Foster
(Antarctic Journal, this issue) and Foster, Yutian, and Eckert
(Antarctic Journal, this issue). Seven hydrographic sections were
taken during the Wilkes Land Expedition, with chemical sam-
pling conducted at selected stations in each section. Freons, acid
balance (pH), alkalinity, and nutrients were collected at selected
stations in all sections. More extensive chemical sampling oc-
curred in section 3 (stations 28 - 39) and section 7 (stations 71 -
88) where samples for tritium, helium-3, carbon-14, calcium,
and stable isotopes were also collected.

The acid balance was determined using the method and ap-
paratus described by Zirino (1975) with some modifications. A
Fisher Accu-phast combined pH-double junction reference
electrode was used. This electrode has a fast response and is
remarkably stable. Rather than National Bureau of Standards
buffers, an equimolar mixture of 0.04 molar tris and tris-hydro-
chloride in bicarbonate and borate-free artificial seawater was
used as a reference buffer. A fresh buffer solution was generally
prepared every 2 days. Drift of the measured electromotive

force of the buffer solutions over the 1-month period was 0.7
millivolts (0.012 pH units). Alkalinity was determined by poten-
tiometric titration of a 10-milliliter sample. The end point was
determined from Gran function extrapolation (Edmond 1970).
The average of all sample replicate deviations was 0.0015 millie-
quivalent per kilogram.

In the figure, the data for all samples south of 65°S are plotted
as alkalinity versus total carbon dioxide, when this latter is
computed from the pH and alkalinity using Lyman's constants
(Lyman 1956). As is shown in the figure, the samples taken
from below the pycnocline in deep water off the continental
shelf cluster about A, = 2.36 milliequivalents per kilogram,
irCO2 = 2.27 millimole per kilogram. This agrees well with the
Geochemical Ocean Sections Study (GEOSECS) deep southern
ocean data (Takahashi et al. 1980). The cold shelf water lying
beneath the seasonal halocline forms a second cluster of points
at A = 2.3 milliequivalents per kilogram, rCO 2 = 2.235 milli-
mole per kilogram. The pCO2 of this water is computed to be
about 410 parts per million, and its alkalinity and total carbon
dioxide are similar to the winter water and western shelf water
of the Weddell Sea (Weiss, Ostlund, and Craig 1979). All points
with total carbon dioxide values less than 2.178 millimole per
kilogram come from summer surface water above the seasonal
halocline. Between a total carbon dioxide of 2.1 and 2.175 milli-
mole per kilogram, the summer surface water total carbon diox-
ide, alkalinity, and salinity variation appears to be a result of
dilution with sea-ice melt. Calculation of the carbon dioxide
partial pressure of this water for a temperature range of - I to
+ 1°C gives 230 to 250 parts per million, substantially below the
present atmospheric carbon dioxide concentrations. The sur-
face water of station 45, located just north of a large field of
grounded icebergs, has an even lower carbon dioxide partial
pressure than that of the other surface samples collected in this
region. The surface pH value (20°C) here was 8.048 compared to
typical values of 7.91 to 7.95 elsewhere, giving a carbon dioxide
partial pressure at station 45 of 170 parts per million.

The distributions of the dissolved atmospheric chlo-
rofluorocarbons (freons) CC1 3F (F-il) and CC1 2 F2 (F-12) were
measured by F.A. Van Woy from the laboratory of R.F. Weiss
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