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Two Argos transmitting ocean/meteorological drifters were
deployed from the FS Polarstern on 5 March 1987 at approxi-
mately 62°S 0°W within approximately 2 nautical miles of one
another. These drifters were designed to collect time-series
data revealing the seasonal evolution of the upper ocean in
response to atmospheric forcing and sea-ice growth/decay. These
data, the first of their kind, will improve our understanding
of the interactive nature of the ocean/sea-ice/atmosphere sys-
tem. Specifically, they will define the forcing that drives ex-
isting ocean/sea-ice models and provide the diagnostics to
evaluate and improve them. These data will also shed light on
the nature of the processes controlling the vertical thermo-
dynamic balances, including the source of mixed-layer heat
(arising from entrainment of underlying pycnocline waters as-
sociated with mixed-layer expansion or a diffusive flux across
the pycnocline), the magnitude of free convection (associated
with haline rejection during sea-ice growth) and the magnitude
of deep ocean ventilation.

The drifters are prototypes, built by the Polar Research Lab-
oratory, Carpenteria, California. Floatation is provided by a
12-inch (30-centimeter) diameter, 15-foot (4.6-meter) long,
double-walled spar buoy designed to withstand expected ice
stresses. The hull houses all electronics and batteries below
the water line, thus keeping them at a stable temperature level.
The drifter contains sensors for measuring atmospheric tem-
perature, pressure, wind speed, and magnetic orientation of
the hull. The latter variable provides information related to the
ice field. During ice-free periods, magnetic direction changes
rapidly over 360°. A coherent ice cover greatly dampens the
movement.

Measured ocean variables include temperature, conductiv-
ity, and pressure (depth). Temperature is monitored every 10
meters, while conductivity (and higher resolution tempera-
ture) is measured only at 5-, 15-, 25-, 35-, 75-, and 155-meter
depths. At these depths, the temperature/conductivity pairs
provide salinity measurements. Pressure is monitored at ap-
proximately 46, 75, and 146 meters. Hourly samples are stored
internally, and the latest 6 hours of data are continuously trans-
mitted. The satellite provides drifter location. The drifters are
described in greater detail by Burke and Martinson (1988).

Three drifters were originally constructed for deployment
during the Winter Weddell Sea Project, 1986 (WWSP86). Sub-
stantial problems experienced with the first drifter deployed
during WWSP86 prevented deployment of the remaining two
which were returned to the factory for repair and later de-
ployment. These two drifters were deployed in close proximity
to one another in an effort to replicate the data and provide
consistency checks on the sensor readings. At present, the
drifters have been functioning for approximately 6 months,
but due to a data distribution problem at Service Argos only
the first month's data has been returned for one of the drifters
(6441). During this month the temperature data show excellent
consistency between the two drifters (figure 1).

Both drifters experienced significant sensor dropout shortly
after a smooth deployment into calm waters. In the drifter
6441, all temperature/conductivity sensors failed as did five of
the ten remaining temperature sensors. In the other drifter
(6442), four of the six temperature/conductivity pairs failed as
did one low-resolution temperature sensor. The meteorological
data, low-resolution temperature, and depth- sensor return is
excellent and at present, the drifters are now locked in the sea-
ice field and still transmitting.

Fortunately, a substantial amount of information concerning
the system evolution is obtained from the temperature data.
Observations collected thus far include:
• the rate of mixed layer cooling and expansion (figure 2);
• the coherency of temperature fluctuations across the entire

pycnocline, possibly indicating passage of a warm core eddy
through the region in one instance (figure 1); and,

• the linearity of the thermocline as it increases from the freez-
ing point in the mixed layer to approximately 0.4°C at 155
meters depth near the temperature maximum.
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Figure 1. Comparison of the temperature measurements from the
two drifters, located approximately 2 nautical miles apart, at the
105-meter depth level. Notice what might be the passage of a warm
core eddy through the region from days 68 to 78.
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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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