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Figure 2. Temperature measurements from sensors at 45 and 65
meters depth. The shallower sensor is in the warm summer mixed
layer and the deeper one in the temperature minimum layer. The
water at the 65-meter depth is entrained into the mixed layer by
day 104 during the fall cooling period. This is revealed by the con-
vergence of temperatures and the decrease in magnitude and fre-
quency of the 65-meter temperature fluctuations (reflecting the
increased thermal inertia of the mixed layer). The temperature of
the 55-meter layer shows a similar evolution though it is incor-
porated into the mixed layer by day 72. (m denotes meter.)

The temperature sensors show slight, but consistent, offsets
from the absolute temperature (approximately 0.32°; this amount
has been added to the temperatures in both figures). This is
corrected by comparison with conductivity-temperature-depth
data collected during the deployment, with comparison to high-
resolution temperature sensor readings (at the conductivity
depths), and, if possible, by conductivity-temperature-depth
measurements made during recovery of the drifters in the
austral summer of 1989. A complete data report will be made
available after all data have been received and processed.

This project benefited from Rosemary Macedo who oversaw
the drifter deployment; the chief scientist, D. Fuetterer who
graciously accommodated the drifter program; and, from the
excellent assistance of the crew and Captain of the Polarstern.
This research was supported by National Science Foundation
grant DPP 85-01976.
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As part of a project to study the formation of Antarctic Bot-
tom Water in the Weddell Sea, a joint physical and chemical
oceanographic expedition was conducted in the northwestern
Weddell Sea. The scientific party embarked on Polar Duke on
28 October 1987 and disembarked on 17 December 1987 at
Punta Arenas, Chile. Although the sea ice was less compact
due to the expected northwestern winds blowing offshore from
the Antarctic Peninsula, the Polar Duke was not able to pen-
etrate further south than 64°40'S due to a very heavy concen-
tration of large tabular icebergs. We did accomplish a remarkable
amount of oceanographic work in the northwestern Weddell
Sea considering that the Polar Duke is not an icebreaker. Figure
1 shows the cruise track and positions of the hydrographic

stations. Altogether we occupied 140 stations, took 351 con-
ductivity-temperature-depth/rosette casts and set out four cur-
rent-meter moorings. While at sea, we analyzed 876 water
samples for salinity, 874 for oxygen, 812 for silicate, 812 for
nitrate, and 511 for the fluorocarbons F-li and F-12. In addi-
tion, we collected water samples for analysis ashore, including
59 for tritium, 47 for helium-3, 47 for carbon dioxide, and 40
for stable isotopes.

Preliminary analysis of the data has been carried out with
the exception of the water samples brought back for analysis
ashore. Most of the hydrographic work was carried out in
November and, as expected, very little melt water was found
in the surface layers, indicating that we had oceanic conditions
nearly representative of austral winter. The temperature and
salinity profiles at the stations farthest south on the shelf were
nearly isothermal and isohaline, indicating mixing from top to
bottom. Since this area is ice covered most of the year, this
mixing was probably due to haline convection induced by salt
rejection during sea-ice formation. The two long sections of
temperature and salinity across the shelf and out into the deep
basin show that the shelf region in November was still pro-
ducing dense enough water to form bottom water if it were to
flow off the shelf. Figure 2 shows the preliminary analysis of
temperature for the most northerly section. The current meters
were moored at stations 34, 36, 38, and 40 at 25 and 100 meters
off the bottom.

Among the geochemical parameters, only the fluorocarbons,
which were measured aboard ship, are available for prelimi-
nary analysis. Figure 3 shows the distribution of F-li along
the most northerly section. The cold waters found near the
bottom on the continental shelf and on the continental slope
are shown by their F-il concentrations and F-ll/F-12 ratios to
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Figure 1. Track of Polar Duke from 5 November to 6 December 1987. Triangles indicate hydrographic station positions.
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Figure 2. Preliminary analysis of temperature in the northernmost section.
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Figure 3. Preliminary results of the fluorocarbon-1 1 measurements in the northernmost section. Concentrations are expressed in picomoles
per kilogram, using the Scripps institution of Oceanography 1986 calibration scale.

have undergone significant recent exchange with the atmos-
phere. In the slope waters, the relationship between F-il con-
centration and potential temperature is roughly linear, so that
the distributions can be represented as a simple mixture in-
volving a fluorocarbon-bearing end member. The complete
suite of fluorocarbon and other geochemical data will be used
to study the effects of processes such as the blocking of at-
mospheric exchange by sea-ice cover, the residence time of
shelf waters in the southern and western Weddell Sea, and
the exchange with glacial ice shelves, on these distributions
and on the properties of newly formed bottom water.

In February 1989, we plan to reoccupy the conductivity-
temperature-depth stations in the northernmost section (figure

2) and to retrieve the current meters that we set out in No-
vember 1987.

The field party consisted of Eric G. Eckert, Theodore D.
Foster, Patricia A. Morris, Shirley Tudor, and Saskya van Nou-
huys from the University of California, Santa Cruz; David L.
Bos, Ronald G. Patrick, James A. Schmitt, Frederick A. van
Woy, and Yumin Yang from the University of California, San
Diego; and Franco Brignetti from the Department of Ocean-
ography of the Peruvian Navy. The Captain and crew of Polar
Duke provided outstanding support to the scientific work.

This research was supported by National Science Founda -
tion grant DPP 85-21083.
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