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During the 1976 phase of the First Dynamic Response and
Kinematic Experiment (FDRAKE) of the International
Southern Ocean Studies (Isos) project, we measured the
temporal variations of the temperature field in the depth in-
terval from 200 to 350 meters for a 1-month period. The
mooring was deployed by RV Thomas G. Thompson in the
central Drake Passage at 59'08'S. 63°56 'W. from 17
February to 17 March 1976. Temperature measurements
were obtained from AMF vector-averaging current meters at
200-, 255-, and 350-meters depths and from two 11-element
Aanderaa thermistor chains which spanned the depths be-
tween 200 and 300 meters with 5 meters between sensors.
The mooring, instrumentation, and preliminary results are
described in Hayes and Zenk (in press).

The position of the mooring was chosen so that the array
would be near the Antarctic Polar Front Zone (APFZ). This
zone marks the transition region between subantarctic and
antarctic water masses (Gordon, 1967). Upper ocean waters
to the north of the frontal zone are relatively warm and
weakly stratified. To the south, the water is cold and
stratified. A common index of the polar front position is the
location of 2°C isotherm at the 200-meters level (Mackin-
tosh, 1946).

Several expendable bathythermograph sections were
taken across the APFZ (Joyce et al., 1976; Patterson and
Sievers, 1976) while the mooring was in place. Figure 1
shows the approximate position of the front on two occa-
sions. Large lateral excursions (of order 50 kilometers) of the
front are noted in these sections and in the studies of Joyce
and Patterson (1977). These excursions are reflected in the
data from the moored array. Figure 2 shows the time series

of isotherm depths constructed from the thermistor chain
measurements. The data can be divided into three time
periods, depending on the location of the 2°C isotherm and
the stratification. From 21 February until 2 March (with the
exception of brief interruptions on 25 and 26 February), the
water between 200 and 300 meters was warmer than 2°C.
During this period the isotherms were predominantly ver-
tical, indicating weak stratification. The warm tempera-
tures and vertical homogeneity are consistent with the moor-
ing being in subantarctic water. The period from 2 March
to 12 March was characterized by colder water, increased
stratification, and apparent intrusions of lenses of warmer
water. These features are consistent with the mooring being
located within the APFZ. Finally, the last period indicated
very low temperatures, which would place the mooring
within a cold-water eddy (e.g., Joyce and Patterson, 1977)
or well to the south of the APFZ.

These data show that the APFZ is particularly suitable for
dynamical observations by means of closely spaced moored
temperature sensors. Characteristic water masses can be
distinguished by the temperature and thermal stratification.
Further measurements and longer time series are required to
resolve the spatial and temporal scales of the fluctuations in
the APFZ and the importance of these structures in the cross-
frontal mass and heat transports.

This work is part of the International Southern Ocean
Studies (isos) program of the International Decade of
Ocean Exploration office of the National Science Founda-
tion. Financial support came from National Science Foun-
dation interagency agreement OCE 76-06485 (Hayes) and
OCE 75-14056 (Zenk) and from the Environmental Research
Laboratories of the National Oceanic and Atmospheric Ad-
ministration.
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Figure 1. Location of
Polar Front axis as deter-
mined from XBT sections.
Temperature measure-
ments were made from

mooring A.
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Figure	2. Isotherm
depths as a function of
time. Temperatures less

than 2°C are shaded.
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conductivity- temperature-depth (CTD) recorder show that
most, if not all, of the water column was involved in the
equatorward ejection of the cyclonic ring. The surface
temperature field and ship drift information presented in
figure 1 illustrate the surface signature of the ring. We know
neither the ultimate fate nor the frequency of formation of
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An objective of the International Southern Ocean Studies
is to better understand the dynamics of the Polar Front Zone
(p il-z) or the Antarctic Convergence (National Academy of
Sciences, 1974). This zone of transition between antarctic
and subantarctic surface waters lies in the Antarctic Cir-
cumpolar Current.

Recent field studies of the zone (Gordon, 1975; Joyce,
1976; Patterson and Sievers, 1976) are not reviewed here.
Instead, we present some results now available from
measurements taken during the 1976 phase of the First
Dynamic Response and Kinematic Experiment (FDRAKE-
76), with attention to how the upper water masses are ex-
changed across the PFZ. Two modes of stirring, distinguished
by scale, have been identified: (1) mesoscale rings or eddies
and (2) small-scale, cross-frontal intrusions or interleaving.

For 5 weeks during FDRAKE-76, a large meander in the cir-
cumantarctic current was observed to grow and pinch off a
cyclonic ring of antarctic water to the north of the PFZ (Joyce
and Patterson, 1977). The ring then drifted northeast into
the Scotia Sea. Hydrographic measurements obtained with a
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Figure 1. Surface temperature distribution and vectors in-
dicating ship's drift during AGS Yelcho's first survey of the
cyclonic ring and the area to the south. Survey extended

from 31 March to 3 April 1976 (Patterson, 1977).
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