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International Southern Ocean Studies, 1974-1975
VICTOR T. NEAL

School of Oceanography
Oregon State University
Corvallis, Oregon 97331

A new Phase of physical oceanographic research
in the Antarctic, International Southern Ocean
Studies (isos), is being inaugurated during 1974-
1975 as part of the International Decade of Ocean
Exploration. The major goal of isos is to determine
the relationship of circumpolar dynamics to global
ocean circulation and to its possible role in world
weather and climate.

ISOS includes activities both in the field and at
home institutions. Activities at home institutions in-
volve production of a physical oceanographic data
bank, Preparation of review papers, theoretical/

Executive committee members for International Southern
Ocean Studies include: D. James Baker, Jr. (co-chairman),
University of Washington; Arnold Gordon, Lamont-Doherty
Geological Observatory; Worth Nowlin, Jr. (co-chairman),
Texas A&M University; Bruce Warren and Ferris Webster,
Woods Hole Oceanographic Institution. Dr. Neal is inter-
national coordinator.

numerical modeling studies, and summer workshops.
Field activities in 1974-1975 include a pilot pro-

gram to obtain oceanographic data under austral
winter sea ice, a systems field test of surface drifters,
and a multi-ship expedition to the Drake Passage-
Scotia Sea region. The sea ice program's first phase
was carried out successfully in McMurdo Sound in
September 1974. Temperature and current profiles
from under the sea ice will be used to plan a second
field program in 1975.

Field testing of surface drifters is being planned.
The test schedule depends on successful launch of
the Nimbus-F satellite. The drifters are designed to
obtain meteorological and sea surface temperature
data (other sensors may be added to later models)
and to transmit this information via satellite. Drifter
paths will he determined by satellite. The drifters are
of potential use to the First Global Atmospheric
Research Program Experiment.

The Drake Passage-Scotia Sea expedition is known
as the First Dynamic Response and Kinematics Ex-
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periment (F DRAKE) of isos. The expedition will be
carried out from aboard R/V Conrad (Lamont-
Doherty Geological Observatory), from ARA Islas
Orcadas (operated by the Argentine navy), and from
R/V Melville (Scripps Institution of Oceanography).

F DRAKE is to obtain a description of the energy-
containing space and the time scales of the Antarctic
Circumpolar Current in the Drake Passage region,
including efforts to delineate the path, the baroclinic
structure, and the property distributions of the Cir-
cumpolar Current and its spatial relation to the Polar
Front in the Drake Passage-western Scotia Sea region.
F DRAKE data will be used to plan a long term
transport monitoring experiment on the current sys-
tem's response to large scale atmospheric forcing in
the southern ocean.

F DRAKE studies will be aimed at the following
aspects of the Antarctic Circumpolar Current system:
(1) description of velocity and temperature char-
acteristics from time series data taken at year-long
moorings in the passage; (2) description of mass and
property fields in the Drake Passage, in the western
Scotia Sea, and over the North Scotia Ridge and
eastern Falkland (Malvinas) Plateau; (3) descrip-
tion of spatial configurations and interrelationships
of the baroclinic Antarctic Circumpolar Current and
of the Polar Front in the western Scotia Sea.

Formation and outflow aspects of antarctic waters
will receive special attention during F DRAKE. A de-
tailed description also will be made of the Polar Front
Zone at one location in the Scotia Sea, and the posi-
tion of the Polar Front near the North Scotia Ridge
and Falkland (Malvinas) Plateau (possible region
for significant formation of Antarctic Intermediate
Water) will be determined.

Scientists aboard Melville and on Islas Orcadas
plan hydrographic sections of physical and chemical
measurements to examine baroclinicity across Drake
Passage. Current meters then will be installed from
Melville. Additional hydrographic stations will be
made during the deployment and retrieval of a short
term current meter array. The short term array of
moorings with 23 velocity and 16 temperature re-
corders will be left in place for the cruise's duration.
A long term array of 19 current and 11 temperature
recorders will be moored to obtain time series velocity
and temperature measurements in deep and bottom
water. Data from the short term array will be the
only time series information available from the region
for study during 1975 on which plans can be made for
a 1976 field effort. Melville also will install two
internally-recording pressure gages on each side of
the passage to remain in place on the continental
shelves (at depths of approximately 100 meters) for
a year. The measurements should provide useful esti-
mates of cross stream pressure changes.

When the mooring work in the passage is complete
Melville will make several deep stations in Brarfield
Strait, an area of possibly active deep convection and
water formation that has not yet been sampled with
deep salinity-temperature-depth (STD) and nutrient
measuring equipment.

Conrad will obtain bathymetric, expendable bathy-
thermograph (xBT), and hydrographic data in the
deep passage vicinity over the North Scotia Ridge at
48° to 49°W. A short term current meter mooring
will be made there and another will be made just
west of the knoll at the eastern end of the Falkland
(Malvinas) Plateau. Scientists aboard Conrad will
obtain extensive hydrographic data across the Polar
Front north of the North Scotia Ridge as well as
along a transect to as far south as 60°.

Sailing schedules permitting, the ships will rendez-
vous to test equipment and to intercalibrate sensors.
Comparison of data from the STD stations, the re-
versing thermometers, the laboratory salinometers, and
the oxygen and nutrient determinations will help to
standardize thermohaline and chemical data from the
multi-ship program.

The rendezvous area will be the starting point for
a detailed study of the Polar Front. Closely spaced
XBT and STD stations will be made from two ships in
the Polar Front Zone between 43° to 59°W., since
this region is of additional particular interest. Based
on available data—such as the depth of the salinity
maxima and relative dynamic topography—the
Circumpolar Current may consist of two "cores" of
large baroclinic pressure gradients. The northernmost
seems to continue downstream from Drake Passage
along the southern flank of the North Scotia Ridge
to about 45°W. where it crosses the ridge. The
southern core seems to meander downstream, prob-
ably influenced by bottom topography, and perhaps
divides or becomes diffuse within the central Scotia
Sea.

The Polar Front exhibits a large meander pattern
where it crosses the North Scotia Ridge between 46°
and 50°W., with the most commonly observed posi-
tion being over the deep passage at 48 0 to 49W.
This feature is unique in that at no other region
around Antarctica does the Polar Front take north
to south orientation and even reverse direction (i.e.,
from south-southeast to north-northwest).

Oceanographers participating in F DRAKE from
Lamont-Doherty Geological Observatory, Oregon
State University, Texas A&M University, and Uni-
versity of Washington will use results of F DRAKE to
plan future field work. Present plans are to replace
the long term current meters in January 1976 to
continue monitoring the circumpolar flow for an addi-
tional 12 months.
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