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An examination of the physical and structural properties of
sea ice in McMurdo Sound was conducted in October and
November 1980. This work, performed in conjunction with
studies of Weddell Sea pack ice, constituted the final phase of
a 3-year field program devoted to investigation of the dynam-
ics, thermodynamics, and structure of antarctic sea ice. Results
of the previous 2 years of fieldwork in the Weddell Sea have
been reported by Ackley and his associates (Ackley 1979;
Ackely et al. 1980).

This season's study in McMurdo Sound was restricted sub-
stantially to sea ice that had formed since April 1980 following
a major breakout of ice in February 1980 that virtually elimi-
nated all previously existing sea ice in McMurdo Sound,
including several generations of multiyear ice. Only at one
location, near Cape Chocolate on the western edge of
McMurdo Sound, was multiyear ice observed and sampled.
The locations of this one sample (site 18) and of all other
samples obtained during the current survey are indicated in
figure 1. At each location these samples included large, azi-
muthally oriented blocks excavated down to 60 centimeters
with the aid of a chainsaw and oriented cores extending from
top to bottom of the ice sheet. The sampling program included
an over-ice traverse of the bay-fast ice in McMurdo Sound.
During the latter stages of this traverse we observed that a
recent, very extensive calving of the Koettlitz Glacier ice
tongue had occurred in the immediate vicinity of the Dailey
Islands, located between sites 16 and 20. This breakout, indi-
cated by the shaded area in figure 1, most likely occurred
sometime during the past 4 years and involved the loss of at
least 80 square kilometers of ice. At present, only two of the
six Dailey Islands remain connected to the Koettlitz Glacier ice
tongue. The present disposition of the ice edge indicates that
further substantial calving leading to detachment of ice from
the two remaining Dailey Islands is imminent.

Preliminary investigations of the crystal structure of samples
from 28 locations revealed widespread formation of congela-

tion ice but only minimal amounts of frazil ice, limited gen-
erally to the upper layers of the sea-ice sheet. Frazil ice of the
type that characterizes much of the pack ice in the Weddell Sea
(Ackley et al. 1980) was not detected in McMurdo Sound. Frazil
ice is derived from small crystals that are nucleated in the
water column; the virtual absence of such ice in McMurdo
Sound can probably be attributed to the bay-fast nature of the
sea-ice sheet and the lack of large leads and polynyas. How-
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Figure 1. Satellite Image map of McMurdo Sound showing loca-
tions of sea-ice sampling sites. Circled area showing the location
of site 1 also includes sites 2, 3, 4, 5, and 22. At several of the sites,
the direction of preferred c-axis alinement is indicated by a line
passing through the solid circle marking the site. At sites marked
with only a solid circle, the c-axis orientation has not yet been
determined. Sites showing random alinements of c-axes are
marked with open circles. Note that sites 7, 8, and 9 actually were
located on fast ice, not on drifting pack Ice as Indicated on this
satellite image map, which was prepared from ERTS-1 data
obtained on 13 Januray 1973. Scale: 1 centimeter = about 5.5
kilometers.
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ever, the formation of a sub-ice platelet layer with individual
plates measuring up to several centimeters in length was
observed at the majority of sampling sites (see also, Paige
1966). At one location, this sub-ice platelet layer was observed
extending several tens of centimeters below the bottom of the
ice sheet.

Petrographic studies (see figure 2 for typical textures and
fabrics) revealed crystalline structures and c-axis orientations
that exhibited much in common with shore-fast ice of the
arctic coast of Alaska, as reported by Weeks and Cow (1978,
1980). Strong-to-moderate c-axis alinements were observed at
about 60 percent of the sampling sites in McMurdo Sound. As
was observed in the Arctic, these alinements appear linked to
the measured and/or inferred direction of the current at the
ice-water interface.

Salinity measurements also indicate somewhat greater
entrapment of salt in McMurdo Sound sea ice than is observed
in the Arctic.

Work is continuing at the Cold Regions Rsearch and Engi-
neering Laboratory on samples recently returned from the
field. In addition, we plan to examine the structure of slabs
and cores of ice obtained at Lake Hoare, Taylor Valley. The
purpose of this study is to analyze the composition of the gas
trapped in large tubular bubbles in the ice and to examine
bubble stratigraphy and crystal structure as a means of obtain-
ing better estimates of ice-sheet turnover rates on Lake Hoare.
This work is being performed in support of ongoing research
on the biological regime of Lake Hoare by George Simmonds
and associates of Virginia Polytechnic Institute.

This research was supported by National Science Founda-
tion grant DPP 77-24528. We gratefully acknowledge the assis-
tance of Antarctic Services, Inc., and the U.S. Navy for support
of our field program.
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