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ice sheet has been noted since the 1960's (Paige 1966; Lewis
and Perkin 1985; Cow personal communication). The occur-
rence of platelet ice in the Gerlache Bay fast ice (Core RS-17,
figure 3) was somewhat unexpected, but it suggests a nearby
source of low-density water for platelet ice growth. At Cerlache
Bay, the inclusion of platelets in the congelation ice clearly be-
gan somewhat earlier than in McMurdo Sound. This was inter-
rupted before resuming and then dominating the ice-accretion
process (figure 3).
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grant DPP 89-15863. Thanks go to the helicopter pilots and
crews of the U.S. Navy VXE-6 Squadron and the U.S. Coast
Guard's Polar Sea Aviation Detachment for flying us around
McMurdo Sound and cheerfully assisting us with our work.
The Cerlache Bay core was obtained with the assistance of the
Polar Sea.

Figure 3. Diagrammatic representations of the stratigraphy of
some fast ice cores from McMurdo Sound (RS-19, RS-33, RS-31)
and Gerlache Bay (RS-17). F denotes frazil ice; C denotes conge-
lation ice; P denotes platelet ice; C/p denotes congelation ice with
some platelets.

It is believed that platelet ice growth in McMurdo Sound
results from supercooling brought about by adiabatic de-
compression of low density seawater flowing northward into
the sound from below the McMurdo Ice Shelf (Lewis and Perkin
1985). The accretion of the platelet ice against the base of the
overlying congelation ice sheet and its subsequent consolida-
tion allows increased growth of the fast ice, resulting in a final
thickness greater than would otherwise be possible by heat
conduction from platelet-free water alone.

The basic two-layer structure of the McMurdo fast ice, i.e.,
congelation ice overlying platelet ice, undoubtedly is a recurrent
feature. The significant contribution of platelet ice to the fast
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Most of the available information on the properties and struc-
ture of antarctic sea ice has been collected in studies in the
Weddell Sea. This report describes some of the preliminary
findings from the first field and laboratory investigation of the
properties and structure of western Ross Sea pack ice (figure
1) undertaken during the period from December 1990 to March

1991. Ice thicknesses, salinities, temperatures, and structural-
stratigraphic data from 17 cores are discussed.

The mean thickness of the sampled floes ranged from 0.59
to 1.53 meters. The mean value of all the ice thickness mea-
surements is 1.09 meters. The ice thickness statistics are similar
to the more extensive ice thickness observations obtained from
the Weddell Sea (Cow et al. 1987; Wadhams et al. 1987; Lange
and Eicken 1991). The Ross Sea ice thickness data complement
previous observations that antarctic sea ice is thinner than arc-
tic sea ice of similar age.

The mean salinity of the individual cores ranged from 3.44
to 6.01 parts per thousand. The mean value of all the pack ice
salinity measurements was 4.5 parts per thousand. This is iden-
tical to the value determined for first-year ice in February and
March in the Weddell Sea (Cow et al. 1982, 1987). Both of these
values are lower than the mean salinity value of 7.3 parts per
thousand for cold sea ice sampled in the period from October
through December in the Weddell Sea (Eicken and Lange 1989).
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Figure 1. Location map of the sites of pack-ice cores (triangles)
obtained in the western Ross Sea in December 1990 and January
1991. Dates (e.g., 12/24) by triangles and dots denote the ship's
position at approximately noon each day.

In the Ross Sea case, this difference is clearly the result of brine
drainage before sampling.

Regardless of prior brine drainage, the mean salinity value is
higher than that reported for arctic ice of similar thickness, i.e.,
about 3 parts per thousand (Cox and Weeks 1974). The relation-
ship between the Ross Sea mean salinity and mean ice thick-
ness data is presented in figure 2. The data are similar to those
obtained from Weddell Sea floes (Cow et al. 1987), further dem-
onstrating the similarity between the summertime sea-ice salin-
ities of the two regions and the contrast with warm arctic ice.

The explanation commonly offered for the great salinity of
Weddell Sea ice compared to arctic sea ice is the absence of
surface melting in the Antarctic to promote the flushing of brine
out of the ice (Cow et al. 1982, 1987). No melting of surface
snow or ice, with consequent pooling of meltwater, was ob-
served on the western Ross Sea floes. Thus, despite the near-
isothermal and near-melting internal ice temperatures a large
amount of brine was retained in the ice (figure 3).

Snow-ice (figure 3A), constituting 3.6-21.25 percent of the
ice thickness, was found only in cores RS-1 to RS-8 from the
vicinity of the Balleny Islands (figure 1). This ice type forms
when a floe is flooded by seawater, either by infiltration at the
snow/ice interface or by wave action, followed by freezing. The
presence and amount of snow-ice in western Ross Sea floes is
similar to that reported in the Weddell Sea, supporting the
belief that the formation of snow-ice makes a moderate contri-
bution to sea-ice growth in the southern oceans (Wadhams et
al. 1987; Lange et al. 1990).

The maximum amount of frazil ice (figure 3, A and B) found
in a western Ross Sea core was 88.5 percent and the average
value was 23.8 percent. Frazil ice formation was identified with
the pancake cycle in the earliest stage of development and with
subsequent deformation events. Similar amounts and causes of
frazil ice occurrence are found in Weddell Sea ice, further con-
firming the significant contribution of frazil ice to antarctic sea-
ice development (Cow et al. 1982, 1987; Lange 1988; Eicken and
Lange 1989; Lange et al. 1989).
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Figure 2. Relationship between the mean salinity and mean thick-
ness of pack-ice floes in the western Ross Sea. (%o denotes parts
per thousand. cm denotes centimeters.)
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Congelation ice (figure 3) constituted an average of 60 per-
cent of each ice core. In many floes, congelation ice crystals
displayed a strong preferred orientation, similar to observations
in the Weddell Sea (Cow et al. 1987). This phenomenon is
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Figure 3. Salinity and temperature profiles, and stratigraphy of ice
cores RS-5 (A) and RS-15 (B). (S denotes snow-ice; F denotes frazil
ice; C denotes congelation ice; F-C denotes intermediate frazil-
congelation ice; P denotes platelet ice. % denotes parts per thou-
sand. cm denotes centimeters.)

generally attributed to water current control of ice-crystal
growth and suggests that the Ross Sea floes were often tightly
packed and locked in position or that they moved in a particular
direction at a given orientation for period of time sufficient for
sub-ice water currents to effect a preferred crystal orientation.

Apart from the obvious low salinity of snow-ice, the relation-
ships between ice salinity and structure-stratigraphy are am-
biguous (figure 3). Snow-ice and frazil and congelation ice were
the major constituents of the western Ross Sea ice. Platelet ice
was found only in core RS-15 (figure 3B), from a floe close to
the southern margin of the Drygalski Ice Tongue (figure 1). The
general lack of platelet ice in the western Ross Sea ice pack
contrasts with the Weddell Sea where it has been found to be
a common component of coastal sea ice (Lange 1988; Eicken
and Lange 1989). Platelet ice forms initially in the water col-
umn, apparently relieving supercooling brought about by adi-
abatic decompression of low-density water originating from the
melting bases of thick floating glacial ice masses such as ice
shelves (Foidvik and Kvinge 1974). The presence of platelet ice
in sea ice adjacent to the Drygalski Ice Tongue might be an
indication that basal melting is occurring there and that the
meltwater is being advected from below the ice tongue, pro-
moting platelet ice growth in the adjacent water column.

This work was supported by National Science Foundation
grant DPP 89-15863. Special thanks go to the officers and crew
of the U.S. Coast Guard's Polar Sea for welcoming us aboard
and assisting us with our work.
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