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Figure 5. Water mass structure typical of the polar front
zone at CTD stations 157 and 158. Shown are diagrams of
potential temperature versus oxygen and salinity for each
station. Note the interleaving structures near the minimum
temperature layer, which are more prominent on the warmer

side of the front.

second. Four tow-yo profiles of approximately four
hours duration were made near the float. In this oper-
ation, the CTD was lowered and raised successively be-
tween depths of 50 and 500 meters as the ship steamed
at 2 knots. These stations were designed to examine dif-
ferences in variability of interleaving water masses in
along-front and cross-front directions. After two days,
the deeper float was substantially behind the shallower
float, so we recovered it and redeployed it near the shal-
lower float at a depth of 430 meters to provide an esti-
mate of velocity shear. This study indicated that inter-
leaving layers can be followed over horizontal scales of
5 kilometers. It is planned to quantify the differences
between the scales of along-frontal and cross-frontal in-

terleaving layers and compare these figures with results
in Drake Passage described by Joyce, Zenk, and Toole
(1978).

After the polar front study, a CTD section was taken
from 60°S/160°E onto the Campbell Plateau, across the
plateau and Snares Gap, and onto the continental shelf
just south of the southern coast of New Zealand. This
section should provide a description of the nature of
water that flows onto Campbell Plateau from the west
and that must evolve into subantarctic mode water on
the plateau. This section should complement Mc-
Cartney's survey of waters on the plateau performed
during the two months prior to this cruise.

In all, 79 CTD stations and numerous XBT profiles were
taken. Water sample analysis for salinity using a Guide-
line salinometer and for dissolved oxygen using Winkler
titrations will enable at-sea calibrations for the CTD data
of 0.003 parts per thousand and 0.1 milliliter per liter
to be improved ashore.

This work has been supported by the Office for the
International Decade of Ocean Exploration of the Na-
tional Science Foundation under grants OCE 77-22887
and OCE 77-28355 to Woods Hole Oceanographic In -
stitution. Our accomplishments would have been much
fewer without the cooperation and enthusiasm of the
officers and crew of iJv Knorr. In particular, Bosun Cot-
ter constructed a winch that greatly aided mooring re-
covery operations and CTD winch opetators Brennan,
Brodrick, Daly, O'Neil, Tibbetts, and Wessling did con-
sistently good work in cold and windy weather.
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The second phase of the Dynamic Response and Kin-
ematics Experiment, 1979 (DRAKE 79) was carried out
aboard the Chilean naval vessel AGS Yelcho. This phase
had two objectives. The first was to define the thermal
and density fields during the austral fall surrounding an
array of current meters, temperature/pressure re-
corders, thermistor chains, and bottom pressure re-
corders moored in the Drake Passage. The second ob-
jective was to add through-passage pressure-measuring
capability to the array by deploying a shallow-water pres-
sure gauge to the west of existing recorders at Isla Diego
Ramirez.
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Hydrographic station positions and location of the Isla Diego Ramirez pressure gauge deployed during DRAKE 79 operations
aboard AGS Yelcho (April-May 1979). Also shown are the locations of year-long moorings deployed from R/V Melville (January-

February 1979).

A multiphase field experiment of the International
Southern Ocean Studies (isos), DRAKE 79 coincided with
the World Weather Experiment (FGGE). iJv Melville per-
formed the first phase of this year's operations (Nowlin
and Pillsbury, 1979), during which it deployed the moo-
red instrument array. The remaining DRAKE 79 field op-
erations were set for September and October 1979 and
January and February 1980 aboard &v Atlantis II.

Operations aboard AGS Yelcho were carried out in two

legs. The first, beginning 9 April at Punta Arenas, Chile,
consisted of conducting two expendable bathythermo-
graph (xwr) sections and nineteen hydrographic stations
between Cape Horn and the South Shetland Islands,
along the main line of moored instruments (see figure).
The current ring observed during the iJv Melville cruise
(Nowlin and Pillsbury, 1979) did not appear in either of
the XBT sections. During the second leg, a shallow-water
pressure gauge was deployed and nineteen hydro-
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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.

This work has been supported by grants from the
National Science Foundation and by the Chilean Ship
Yelcho.
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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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