
graphic stations accompanied by XBT sections were con-
ducted in the form of a grid encompassing the moorings
to the west of the main line.
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The initial phase of the Dynamic Response and Kin -
ematics Experiment 1979 (DRAKE 79) consisted of a 27-
day cruise in the Drake Passage of Wv Melville, beginning
11 January 1979 from Punta Arenas, Chile. The objec-
tives of the cruise were to recover instrument moorings
deployed in December 1977 from AGS Yelcho, to deploy
the 1979 instrument array, and to conduct a series of
expendable bathythermograph (xBT) sections and hy-
drographic stations to describe the thermal and density
fields surrounding the moored array.

A field experiment of the International Southern
Ocean Studies (Isos), DRAKE 79 has four general scien-
tific objectives. The first objective is to interrelate changes
in thermal structure and currents within the Antarctic
Circumpolar Current (AAc), its transport fluctuations,
cross-stream pressure fluctuations, and large-scale at-
mospheric forcing in the southern hemisphere. The sec-
ond objective is to monitor the transport of the AAC
through the Drake Passage, including measuring cur-
rents and estimating the density field to give both bar-
oclinic and barotropic components of the flow. The
third objective is to better describe meso-scale features
of the ACC; this includes monitoring the thermal and
kinematic banding of the ACC and obtaining descriptions
of meso-scale features in the temperature and velocity
fields near the polar frontal zone, as well as obtaining
additional information on energetic time and space
scales. The fourth objective is to refine estimates of tur-
bulent fluxes of heat and salt across the ACC.

Participants aboard the cruise of Wv Melville, under
the direction of W. D. Nowlin, Jr., included scientists

from the Chilean Naval Hydrographic Institute, the Ar-
gentine Antarctic Institute, the Naval Hydrographic
Service of Argentina, Texas A&M University, Oregon
State University, and the University of Washington.

During December 1977, five moorings were set from
AGS Yelcho as a part of First DRAKE (Nowlin, Pillsbury,
and Sievers, 1978). Four of these moorings were re-
covered during the 1979 Melville cruise; the fifth, one
of the northern pressure gauge moorings, failed to sur-
face after the release was interrogated and triggered.
Data recovery was excellent, yielding pressure records
from both sides of the Drake Passage at a depth of 500
meters and extending for a fourth year the current me-
ter records from several levels near the main axis of the
ACC in the central passage. The isos mooring operations
are carried out by the Oregon State University buoy
group, directed by R. Dale Pillsbury.

The 1979 array deployed by Wv Melville had been
designed to provide data that, in combination with hy-
drographic observations, would meet the scientific ob-
jectives of DRAKE 79. As seen i,D figure 1, the array con-
sists of a main line of moorings extending across the
passage from Cape Horn to Hero Bay in the South Shet-
land Islands and a set of moorings to the west of this
main line. The western set was placed near the central
axis of the ACC to provide data for statistical and de-
scriptive studies of meso-scale features associated with
the current. The array contains current meters, tem-
perature/pressure recorders, thermistor chains, and bot-
tom pressure recorders. The distribution of these in-
struments along the main line (with the exception of the
bottom pressure gauges at 100, 500, and 2,500 meters
on both sides of the passage) is shown in figure 2. Cur-
rent meters on both sides of the polar frontal zone were
equipped with a recently redesigned conductivity cell
proven to be more reliable than previous models. By
combining these conductivity data with the temperature
data, we will be able to estimate turbulent meridional
fluxes of heat and salt.

The xn-s- observations made along the cruise track re-
vealed the existence and northward migration of a clock-
wise rotating current ring. This ring, which contained
a core of antarctic surface water, had separated from
the main axis of the ACC and was located in the polar
frontal zone. The upper thermal structure observed on
the first southward crossing of the passage is shown in
figure 3. Indicated are the locations of the distinct sur-
face water masses, which are separated by bands of high
eastward speed (Nowlin, Whitworth, and Pillsbury, 1977).

The Melville cruise was the first of four scheduled dur-
ing DRAKE 79. The second cruise, during the austral fall
aboard the Chilean naval vessel AGS Yelcho obtained hy-
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Figure 1. Locations of hydrographic stations and year-long moorings deployed during DRAKE 79 operations aboard R/V MeIvIII
from 11 January to 6 February 1979.

drographic data during April and May of 1979. As dur-
ing the Melville cruise, the station pattern consisted of
• north-south transect along the main mooring line and
• grid encompassing the moorings to the west of the
main line. Similar hydrographic surveys were planned

for September and October 1979 and January and Feb-
ruary 1980, using the iIv Atlantis II. The moored array
was to be recovered during the last cruise.

This work has been supported by grants from the
National Science Foundation.
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Figure 2. Vertical distribution of current meters, temperature/pressure (T/P) recorders, and thermistor chains along main line
Of DRAKE 79 array extending from Cape Horn to Hero Bay In the South Shetland Islands.
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Figure 3. Temperature structure in upper waters as observed using XBT's along the main line during the cruise of the niv
Melville, 10 to 19 January 1979. Indicated are locations of surface water masses and of a clockwise rotating ring within the

polar frontal zone.
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