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Weddell Sea pack ice is of particular interest. Sea ice per-
sists in the western Weddell Sea primarily as a result of the
diverting influence of the Antarctic Peninsula, which causes
winds and the Antarctic Coastal Current (East Wind Drift)
to bend northward to parallel the Peninsula. This move-
ment and the climatic effects of the Peninsula produce cold-
er conditions and create a perennial sea ice pack on the
Weddell Sea side of the Peninsula.

Figure 1 shows that the summer pack generally is persis-
tent west of 45°W. from 64°S. to the antarctic continent.
North of 67 0S. (the Antarctic Circle), the radiation balance
probably corresponds to other regions around Antarctica
that are relatively free of ice during summer. The Weddell
Sea pack, therefore, is associated with the export of ice from
higher latitudes, that is, the region off the Filchner Ice
Shelf. There, low air temperatures and relatively high winds
are conducive to ice formation and advection.

Figure 1 shows the course taken by U.S. Coast Guard Cut-
ter Burton Island in the Weddell Sea during February and
early March 1977. The cruise track roughly paralleled the
ice edge during this period. Each day, when flying condi-
tions permitted, morning and afternoon helicopter flights
were made to the ice floes at the edge of the pack within ap-
proximately 20 kilometers of the ship. The ship stations
shown were also the stations for a biological productivity ex-
periment conducted by Texas A & M University (El-Sayed
and Taguchi, 1977).

We measured ice salinity by obtaining cores using a 7.5-
centimeter SIPRE ice coring auger, then logging and cutting
the core into containers. The containers were covered and
returned to the ship, where the ice was melted and its
meltwater measured for salinity using a Beckman portable
conductivity/ salinity bridge. To save time, and because of a
shortage of containers and space on the ship, salinity sam-

pling was done much less frequently than ice thickness
measurements.

The thickness sampling consisted of thickness measure-
ments taken from holes drilled by hand augering (usually
three per floe) using a CRREL ice thickness drill,
measurements of ice height above sea level (ice "freeboard")
in the drilled holes, and measurements of snow depths at
several locations around the floes. We sampled 51 floes and
drilled 139 holes between 63° and 761S.

Figure 2 shows the variation of ice thickness with latitude
obtained from the transect line shown in figure 1. The floes
in the northern region (63° to 66°S.) were generally thicker
than 2 meters and in two regions (63'56'S. and 64'57'S.)
exceeded 3 meters on average. We sampled "unridged" ice
as much as possible, so the 3-meter thicknesses represent ice
as thick on average as multiyear pack ice in the central Arc-
tic (Ackley et al., 1976). At higher latitudes in the middle of
the Weddell Sea (69° to 71 °S.) ice thicknesses exceeded 3.5
meters (mean floe values).

We measured the thinnest ice at the southernmost loca-
tions (73° to 75 130'S.). On the average, thicknesses did not
exceed 2 meters below 73°S. Figure 2 shows that, except for
69 1S., the trend is from thicker ice in the north to thinner
ice in the south. We thus conclude that advection is an im-
portant component in accounting for ice distribution in the
Weddell Sea: a stationary thermodynamic model would pro-
duce the opposite distribution; that is, the thickest ice would
be found in the south, where the coldest conditions prevail.

Analysis is under way to relate the observed ice thicknesses
to an ice circulation model for the Weddell Sea. Supplemen-
tal information on ice structure is given by the salinities ob-
tained from the cores. Thickness and salinity will be related
to the drift pattern and will assist in the interpretation of
emitted radiation patterns received by remote sensing satel-
lites that can be used for all-season, all-weather mapping of
sea ice.

An interesting aspect of our work was the discovery of ap-
parent relationships between ice salinity and biological ac-
tivity (ice algae) shown by in vivo fluorescence meas-
urements, by the Texas A & M group, of the core meltwater.
Correlation coefficients as high as 0.9 were obtained be-
tween meltwater salinity and fluorescence. Variations of
available nutrients, light, and structural support in the ice
may affect the growth of ice algae, which may be a major
primary producer.
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Figure 1. Solid line
shows the ship's track;
dashed, the ice edge
reported by Fleet Weather
Facility during IJSCGC Bur-
ton Island's cruise during

February-March 1977.
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Figure 2. Ice thickness
in the Weddell Sea ob-
tained during the ship's
operations. Each dot rep-.r-
resents the mean vaIues
for several floes taken at
the latitude shown. The"
thickness represented is
of the thickest unridged

ice in the region.
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