
Yelcho then proceeded to the location (62°06'S.60°35'W.)
of the pressure gage moored during February 1977 at the
southern side of the passage in 500 meters of water. Two bot-
tom pressure recorders on separate moorings were deployed
at approximately 500 meters, and an XBT (expendable
bathythermograph) and salinity samples provided the density
profile at this location. The 1977 pressure recorder was
recovered.

The acoustic releases scheduled to be deployed with the
pressure gage moorings were found to have leaking batteries.
Since batteries were available only for two moorings, Yelcho
returned to Puerto Williams in the Beagle Channel to pick up
new batteries that had been shipped from the United States.
As on the first crossing, XBT's were taken to describe the ther-
mal field down to 750 meters.

After receipt of these batteries, Yelcho proceeded to the
northern pressure gage location. There two bottom pressure
recorders were deployed on separate moorings at 500 meters.
The 1977 pressure recorder was recovered and found to be
running.
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As part of the International Southern Ocean Studies
(Isos), expendable bathythermograph (xBT) observations
were taken by the USCGC Burton Island and USCGC Glacier on
their southward transits from Wellington, New Zealand, to
McMurdo, Antarctica, in December 1977. In addition to the
XBT program, five satellite-tracked drifting buoys were
deployed from the Burton Island (Kirwan, 1978). The drifter
deployment was supervised by J . Coehlo of Scripps Institu-
tion of Oceanography; the XBT program on the Burton Island
was directed by D. Olson of Texas A&M University. On the
Glacier, G. Franceschini, also from Texas A&M University
was in charge of the XBT data collection. The objective was
for both ships to cross eddy structures in the XBT temperature
sections and survey with a pattern of XBT casts.

The Burton Island left Wellington first, going to Campbell
Island and then south along 170°E. The Glacier proceeded
south along 175°E. Figures 1 and 2 show that the Subtropical
Convergence (the confluence of the East Cape and Southland
currents) was crossed to the east of the Banks Peninsula be-
tween 44°-45°S. in both sections. The subantarctic water
south of this convergence is cooler and fresher than the
australasian subantarctic water found to the west of the Mac-
quarie Ridge (Burling, 1961). Intrusions of australasian sub-
antarctic with an isothermal layer of 8°-9°C are evident
around Campbell Island. North and eastward cooling in the
isothermal layer of the subantarctic water (McCartney, 1977)
is indicated by a shift in the boundary isotherms from 7°-8°C
in the Burton Island section to 6° -7°C in the Glacier section.
Sea-surface salinities decrease to the east and are greatest at
the edges of the Campbell Plateau corresponding to the flow
of the northern edge of the Antarctic Circumpolar Current
across the Macquarie Ridge and around the edge of the
Campbell Plateau.

South of the Campbell Plateau a cold ridge bound by sub-
antarctic frontal features is evident. Low surface salinities
were associated with this and all other cold features in both
sections. A similar ridge can be found in earlier sections
(Burling, 1961; Gordon, 1975; Houtman, 1967) through this
region, suggesting that it is quasi-permanent. The Antarctic
Circumpolar Current flows eastward along the edge of the
Campbell Plateau and westward on the southern side of the
ridge (approximately 56.5°S.). The drifter deployed at
56.5°S.170°E. (drifter 1204, figure 3) exhibits westward flow
followed by an anticyclonic loop to the south, where it follows
along the Subantarctic Front near 59°S. in figure 1.

South of this large cold ridge in figure 1 is a smaller, more
intense cold feature which proved to be a closed eddy based
on the drifter (1134) deployed in it. At about the same
latitude (approximately 59°S.) the Glacier also encountered a
cold feature of similar size (see figure 2). Although no drifters
were deployed in this feature, the spatial survey suggests that
this was not a closed eddy. Instead it has been contoured as
an elongated ridge in figure 3.

Both sections show the northward termination of the tem-
perature minimum layer at about 61°S., which is approx-
imately 4° southward of its mean position in this region as
reported by Emery (1977). Taken as a position of the Polar
Front the latitude of the temperature minimum is known to
change rapidly as it forms meanders and eddies.

Support for this research was provided by National
Science Foundation grant OCE 76-81371. We thank A. D.
Kirwan for providing the drifter data and G. Franceschini for
for supervising the data collection on the Glacier. This work
would not have been possible without the cooperation of the
U.S. Antarctic Research Program and the crews of both the
Burton Island and the Glacier.
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Temperature and salinity fields
under the Ross Ice Shelf
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In December 1977 while the Ross Ice Shelf Project access
hole at J-9 (82'22.5'S. 168'37.5'W.) was open, we were able
to make a series of vertical temperature and salinity profiles
in the ocean beneath the Ross Ice Shelf. We used a high-
resolution electronic conductivity-temperature-depth (cTD)
recorder, specially modified to fit down the access hole. The
CTD data were recorded on magnetic tapes and will be proc-
essed by computer to provide corrected salinity profiles. A
preliminary vertical temperature and salinity profile was
calculated in the field and is shown in the figure.

During the passage of the CTD through the ice, salinity
values from about 10 to 25 parts per thousand were observed,
showing that seawater was being mixed with the meltwater
left over from the thermal drilling operation. The tem-
peratures in the ice ranged from about .2.00 to -0.7°C with a
somewhat irregular pattern probably also attributable to the
thermal drilling operation. At the lower edge of the ice shelf
the salinity increased sharply to about 34 parts per thousand
which is nearly typical of open ocean water, and the tem-
perature dropped sharply to about -2.15°C, which is about
the freezing point for seawater with a salinity of 34 parts per
thousand and a pressure of 360 decibars (-2.14°C). Just

below the ice the temperature was relatively constant in a
layer about 90 meters thick; however, this layer was stabilized
by a moderate salinity gradient. Just above the sea floor was a
nearly constant temperature and salinity layer which varied in
thickness from about 20 to 60 meters on different profiles. Be-
tween these two layers was a transition zone characterized by
relatively strong gradients with irregular step-like structures
and inversions in both temperature and salinity.
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Preliminary evaluation of one vertical temperature and
salinity profile under the Ross Ice Shelf at J-9.
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