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Figure la. Long-term array deployed in 1975.

FDRAKE, 1976	 Contributions of R/V Thompson
legs 1 and 2 to FDRAKE, 1976

WV Thomas G. Thompson of the University of
Washington and AGS Yelcho of the Chilean navy
were involved during February, March, and early
April of 1976 in the second part of a field experi-
ment within the Drake Passage and the western
Scotia Sea entitled the First Dynamic Response and
Kinematics Experiment (FDRAKE).

FDRAKE is a component of the International
Southern Ocean Studies (Neal, 1974) sponsored by
the Office for the International Decade of Ocean
Exploration of the National Science Foundation.
The program consists of experiments begun dur-
ing the austral summer of 1974-1975 and scheduled
to continue until early 1978. The goals of FDRAKE
are (1) to identify and study the energy-containing
time and space scales within the Antarctic Circum-
polar Current and thus provide information in-
tended to aid in designing an experiment for the
long-term monitoring of transport of this current
to begin in 1978 when other global atmospheric and
oceanic experiments are planned, (2) to describe
selected property distributions within the Drake
Passage and the western Scotia Sea, and (3) to study
the processes involved in the formation of water
masses, in particular those processes within the
Polar Front Zone involved in the formation of Ant-
arctic Intermediate Water.

Accounts of the field activities during FDRAKE,
1975, appeared in Gordon (1975), Nowlin et al.
(1975), and Wearn and Park (1975). The follow-
ing three articles report on the activities and ac-
complishments during FDRAKE, 1976.

- STEVEN L. PATTERSON
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Figure lb. Long-term array deployed in 1976.

International Southern Ocean Studies, further field
work was carried out in the Drake Passage in Feb-
ruary and March 1976. Dr. Nowlin directed the
scientific program during legs 1 and 2 aboard RJV
Thomas G. Thompson. The data on the meso- and
large-scale variability of the Circumantarctic Cur-
rent (also called Antarctic Circumpolar Current)
will be used to determine the feasibility of monitor-
ing its transport, with the objective of relating trans-
port variations to the forcing functions caused by
oceanic/ice/atmosphere interactions. Specific to
FDRAKE, 1976, objectives were (1) to recover an array
of current, temperature, and sea-level (shallow
pressure) recorders deployed from R/V Melville
during FDRAKE, 1975, in February and March 1975,
(2) to deploy across the Drake Passage an array of
current, temperature, and deep- and shallow-pres-
sure recorders to remain for 1 year, (3) to obtain
sections of temperature and salinity across the Pas-
sage to use with the kinematic measurements to
estimate transports and to assess the smallest hori-
zontal scales and spatial statistics of significant baro-
clinic structure, (4) to obtain density measurements
at pairs of stations bracketing the moorings having
more than one current meter for use in comparing
geostrophic and measured vertical gradients of
kinematic quantities, (5) to obtain high precision
nutrient measurements for use with those obtained
during FDRAKE, 1975, for study of water mass distri-
butions and chemical balances in the Circumantarc-

September 1976

tic Current, (6) to obtain data in the east-west trend-
ing trench at the southern end of the Drake Passage
to assess bottom water exchange between Antantic
and Pacific, and (7) to launch drogued surface drift-
ers for long-term tracking by satellite.

Thompson departed Punta Arenas, Chile, on 4
February for Cape Horn. The first objective was to
recover the long-term array consisting of two
shallow-pressure recorders, one mooring with
eight General Oceanics winged current meters, and
seven moorings with eleven Aanderaa tempera-
ture/current recorders (figure la) moored between
Cape Horn and Hero Bay on the northern side of
Livingston Island. All instruments except the pres-
sure recorder off Cape Horn (not found) and the
current meter on mooring 5 (run over during re-
covery) were recovered. With the exception of the
two upper meters on mooring 4, which suffered
failures of the speed sensors, the Aanderaa instru-
ments performed satisfactorily. The General
Oceanics meters gave useful records of up to 150
days duration. The two shallow-pressure recorders
had been moored with double anchors separated
by a ground line, and the method of recovery was
by grappling. Another attempt will be made dur-
ing the 1977 field operations to recover the re-
corder off Cape Horn. Mooring and recovery of
shallow-pressure recorders and current/tempera-
ture recorders were done by an Oregon State Uni-
versity team under Dr. Pillsbury and including
Dennis Root, Harry Bryden, and Robert Still, the
chief current meter technician.

During the first crossing of the Passage, deep-
sea pressure recorders (five sensors on three moor-
ings) were deployed by a University of Washington
team consisting of Dr. Baker, Richard Wearn, and
Earl Krauss. Figure 2 shows the positions of these
three moorings. These pressure recorders are the
first to be deployed in an experiment to measure
the long-term variation of the change of the baro-
tropic component of mass transport through the
Passage.

Approximately 20 hydrographic/salinity-tem-
perature-depth (sTD) stations were made during the
first crossing of the Passage along the line of the
current meter array. At the southern end of the
Passage a new shallow-pressure recorder was in-
stalled in Hero Bay. Afterwards, seven current
meter moorings were deployed on the northward
traverse, and another shallow-pressure recorder
was set in a sheltered shelf area near Cape Horn
(see figure 2). Figure lb shows the configuration of
the nine Aanderaa instruments deployed on the five
moorings spanning the Passage. Identical instru-
ments were deployed at nominal depths of 2,700
meters on the moorings labeled 19 and 76 in figure
2 to obtain estimates of coherence for small spatial
separations.
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Figure 2. FDRAKE, 1976, mooring and station plan.

Near Livingston Island Thompson made a rendez-
vous with the Soviet research vessel Professor Viese,
which was making current and hydrographic/sTD
observations to the west as part of a cooperative
program. Visits were made between the vessels;
salinity, nutrient, and oxygen standard materials
were exchanged; and hydrographic and STD sta-
tions were made simultaneously for intercalibra-
tion.

The Thompson returned to Punta Arenas on 23
February, and the current meter and pressure re-
corder groups disembarked. Leg 2, lasting from 25
February until 10 March, was concerned mainly
with hydrographic and STD stations. During the
southward crossing, 24 oceanographic stations
were occupied. At the hydrographic stations either
one or two Nansen bottle casts were made in con-
junction with STD lowering(s) to measure tempera-
ture and salinity and to obtain water samples for
subsequent analyses for dissolved oxygen and nu-
trient concentrations. STD profiles were also made
at those positions indicated as STD stations in figure
2. The hydrographic operation was under the di-
rection of Dr. Anderson. Chemical analyses with a
computer-linked, four-channel AutoAnalyzer II
were made for phosphate, silicate, nitrate, and ni-
trite concentrations by Dr. Gordon, assisted by
Wayne Dickinson of Oregon State University. The
hydrographic sections showed three regions in

which the baroclinic shear evidenced a much
stronger eastward surface flow relative to depth
than in the surrounding waters—features observed
during FDRAKE, 1975. Additional stations were also
made in the southern end and across the center of
the Passage (see figure 2).

Attempts to launch and track six satellite-tracked
surface drifters supplied by the National Data Buoy
Office under National Science Foundation contract
were partially successful. A'i buoys were function-
ing and being received by satellite while aboard
the vessel. Due to the light construction and very
fragile nature of these drifters, one was damaged
and one destroyed during launch attempts. From
the four launched successfully, data were obtained
only for periods of up to 14 days.

Assisting with the hydrographic and STD work
during legs 1 and 2 were Joyce Schmitz, Thomas
Whitworth, III, R. V. Pittman, Richard Pittman,
James Stasny, and Brady Elliott of Texas A&M Uni-
versity; Susan Patla of Scripps Institution of
Oceanography; David F. Paskausky of the Office of
Naval Research. Also participating in the data col-
lection and serving as observers were José Gallo
from the Argentine Antarctic Institute and Nor-
berto Zuleta from the Chilean Naval Hydrographic
Institute.

Throughout the cruise, weather observations
were made at 6-hour intervals, supplemented by
special observations at hydrographic stations. A
total of 131 expendable bathythermographs were
deployed. Approximately 1,200 plastic surface
drifters were released during the cruise with the
hope that some will be recovered and returned in
exchange for modest rewards offered. Special water
samples were collected at five stations in distinct
water masses across the passage for subsequent light
hydrocarbon analyses by William Sackett at Texas
A&M University.
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