
Convergence, Subantarctic Front, and Southland Front in the
region southeast of New Zealand clearly will require a
detailed reexamination.

We thank the officers and crew of RIv Tangaroa for their
cooperation in carrying out this experiment. The quality of
the CTD measurements is due to the initiative and persistence
of David Spell in diagnosing both hardware and software
problems. The moorings could not have been deployed with-
out the patience and care of Robert Still, Dennis Root, and
Bruce Shakespeare. This experiment was supported by the
New Zealand Oceanographic Institute of the Department of
Scientific and Industrial Research, by the Environmental
Research Laboratories of the National Oceanic and At-
mospheric Administration, and by the Office for the Interna-
tional Decade of Ocean Exploration of the National Science
Foundation under agreement OCE 77-22868 with Pacific
Marine Environmental Laboratory and under grant OCE
77-22887 to Woods Hole Oceanographic Institution.
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In December 1977 the Chilean navy ship AGS Yelcho sup-
ported the last phase of the International Southern Ocean
Study known as FDRAKE (First Dynamic Response and
Kinematics Experiment). Hellmuth A. Sievers and eight
other persons from the Department of the Chilean Naval Hy-
drographic Institute were aboard to assist in the program.
The NSF Office of the International Decade of Ocean Ex-
ploration provided support for equipment and the participa-
tion of R. Dale Pillsbury (Oregon State University); Worth
D. Nowlin, Jr., James Stasny, and Brady A. Elliott (Texas
A&M University); and Earl Krause (Applied Physics
Laboratory, University of Washington).

The objectives of the cruise were: to recover deep pressure
gages deployed during February 1977 on the north and south
sides of Drake Passage; to install other pressure gages at these
locations; to recover a cluster array of current/temperature
recorders moored near 59°S.63°45'W. in the central passage
during February 1977; and to deploy a single, year-long
mooring in the central passage.

The pressure measurements are part of a long term
program to monitor pressure difference and to relate this
difference to flow through the passage. Density profiles are
made at times of installation and deployment of the gages.

The principal objective of the cluster array was to deter-
mine the spatial variability of currents and thermal field at
horizontal separations between 12 and 60 kilometers for the
depth range 300-3,500 meters. This information was needed
to design a major array to be deployed in Drake Passage dur-
ing 1979 to monitor transport and to obtain data for special
kinematics/dynamics experiments. A secondary objective of
the cluster array was to obtain information to describe move-
ments of sharp bands of current through the area and to com-
pare local changes of temperature with horizontal advection
of temperature gradients. Hydrographic data were taken
before and after the deployment in support of this objective
(see Whitworth, 1977). The cluster array and the new moor-
ing in the central passage for 1978 extend time series of cur-
rents and temperatures at a location in the Antarctic Circum-
polar Current to 4 years. These time series are being com-
pared with variations in the geostrophic surface wind stress in
the Southern Hemisphere.

Departing Punta Arenas, Chile, on 4 December 1977,
Yelcho proceeded to the position (56°32'S.67°01'W.) of the
pressure gage at the northern side of Drake Passage and oc-
cupied a hydrographic station there in 500 meters water
depth and another station nearby in 1,700 meters water
depth.

All current and temperature recorders from the five 1977
moorings clustered near 49°S.63°45'W. in the central Drake
Passage were recovered. A total of 21 Aanderaa instruments
had been deployed on the moorings at depths of 300, 500,
1,000, and 2,000 meters. Two moorings also had instruments
at 3,500 meters, and two of the recorders at 300 meters were
equipped with conductivity sensors.

All but four recorders were operating when recovered.
Three returned partial records of about 6 months, and one
had failed soon after deployment. At the position of the
central mooring, another mooring was deployed with current
and temperature recorders at 500, 1,000, and 2,000 meters to
operate until January 1979.
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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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