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A key element in the overall heat budget of the world ocean is
the northward flow of cold antarctic waters to help offset at-
mospheric heat influx at low latitudes. Outflow of Antarctic
Bottom Water from the southern ocean is restricted to just a few
regions where deep gaps in the circumpolar ridge system per-
mit flow to the north. Once in the subpolar basins, Antarctic
Bottom Water flows north in bottom boundary currents along
the eastern margins of continents and mid-ocean ridges.

The abyssal boundary current studies program was designed
to improve our understanding of the structure and variability of
deep boundary currents and to estimate their transport of heat
and mass. The Weddell Sea is an important source of Antarctic
Bottom Water, some of which spreads north along the South
Sandwich Trench, through the Georgia Basin and into the open

South Atlantic. This bottom current was the subject of the first
abyssal boundary current study field experiment that began in
early 1986 with the deployment of an array of current-meter
moorings near the Falkland Plateau (Peterson 1986). It con-
cluded in April, 1987, with the successful recovery of the array
by a group of scientists and technicians from Texas A&M Uni-
versity, Oregon State University and the Argentine Antarctic
Institute.

The cruise track of Rlv Robert D. Conrad between Montevideo,
Uruguay, and the study area is shown in figure 1. A total of 223
expendable bathythermographs were launched and 31 hydro-
graphic stations were made. The hydrographic work was done
by technicians from Texas A&M University and Oregon State
University under the direction of Steven Worley. Water samples
were analyzed for salinity, dissolved oxygen, phosphate, nitra-
te, nitrite, and silicate.

Mooring recovery operations by the buoy group at Oregon
State University were led by Dale Pillsbury. The moored array
consisted of 61 Aanderaa current meters suspended from more
than 30,000 meters of dacron line supported by 416 44-cen-
timeter glass flotation spheres. Recoveries were frequently
hampered by severe weather: Conrad spent a total of almost 6
days hove-to in seas of up to 12 meters and winds that gusted to
speeds of 60 knots. Mooring retrieval was also complicated by
the malfunction of three acoustic releases. Moorings 2, 3, and 5
were recovered by severing the mooring line with 8,000 meters
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Figure 1. Cruise track for the abyssal boundary current studies mooring recovery cruise.
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Figure 2. Vertical section of potential temperature along 41 ow north of Ewing Bank in March, 1987. Circles show locations of current meters. All
instruments recorded temperature and current speed and direction. Those shallower than 3,500 meters also recorded pressure, and those
above 2,500 meters recorded conductivity.

of trawl wire towed behind the Conrad. Once mooring tension
was thus relieved, the releases operated, and all instrumenta-
tion was recovered.

Figure 2 shows a vertical section of potential temperature for a
line of stations extending north from Ewing Bank at 41°W. Also
shown are the locations of current meters that operated for at
least I month (most worked for the entire 14-month deploy-
ment). The bottom boundary current is located at the base of
Ewing Bank where temperatures are colder than -0.25°C. In
the 10-month lifetime of the bottom instrument on mooring 3
temperatures as cold as -0.41°C were recorded.

Preliminary results indicate that the bottom boundary cur-
rent influenced at least moorings 1, 2, and 3 for the entire
deployment period. The bottom instruments at moorings 2 and
3 had record-length mean westward velocity components of 10
centimeters per second and maximum recorded speeds of
about 60 centimeters per second. The current meter at 2,435
meters on mooring I recorded a maximum speed of 90 cen-

timeters per second and its 14-month mean speed was 30 cen-
timeters per second due west.

Among the questions that will be addressed as the analysis
continues are: What is the width and thickness of the boundary
current? What is its spatial and temporal variability? What is its
volume transport? Is the influx of cold bottom water influenced
by the overlying Antarctic Circumpolar Current?

This work was supported by National Science Foundation
grants OCE 84-14886 to Texas A&M University and OCE 84-16539
to Oregon State University. We thank Captain John Peterlin III
and the crew of the Conrad for their expertise and support
during the cruise.

Reference

Peterson, R.G. 1986. Abyssal boundary current studies deployment
cruise. Antarctic Journal of the U.S., 21(5), 125-127.

1987 REVIEW	 107




