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Two primary objectives of the abyssal boundary current stud-
ies (ABCs) are to determine by which route the antarctic bottom
water (ABw) that is formed within the Weddell Sea enters the
South Atlantic Ocean and to estimate the volume transport of
this deep western boundary current. This program is being
funded by the National Science Foundation and the principal
investigators are W.D. Nowlin, Jr., T. Whitworth III (both at
Texas A&M University) and R.D. Pillsbury (Oregon State Uni-
versity). Other institutions involved include the Argentine Ant-
arctic Institute, Scripps Institution of Oceanography, and
Woods Hole Oceanographic Institution. Field experiments for
this program began with a cruise of the RIv Melville from 22
January to 25 February 1986 (figure 1). During this cruise, 61
Anderaa RCM5 current meters on 14 moorings were deployed,
42 hydrographic stations, and 273 expendable bathyther-
mograph (xBT) profiles were taken. Samples were drawn from
the hydrographic cast for salinity, oxygen, nutrient, helium,
tritium, freon, methane, and pigment analyses.

The ABW flows as a deep western boundary current from the
Weddell Sea northward along the South Sandwich Trench
(Georgi 1981). Beyond the South Sandwich Trench, however, it
is not clear by which route the ABW continues its movement into
the South Atlantic. There are two routes that appear to be the
most likely. One is for the ABW to flow northward along the
eastern side of the Islas Orcadas Rise, then westward along the
northern sides of the Falkland Ridge and the Falkland Escarp-
ment. After flowing through the southern Argentine Abyssal
Plain, it turns northward to flow along the South American
Continental Rise. Another likely path is northward from the
South Sandwich Trench into the Georgia Basin, west of the Islas
Orcadas Rise, and northward through the East Falkland Chan-

70°W	 60	 50
450$ ________

Argentine
6	Abysso/

Plain

50	

•	d
PP/et•o ,j - ....

Norilt SCOfi° Ridge

nel or the West Falkland Channel, then westward along the
Falkland Escarpment as it would do with the other path.

To be certain of monitoring this current regardless of the path
that it takes, a line of moorings was installed northward from
the Maurice Ewing Bank into the Argentine Basin (figure 2).
Seven moorings comprise this main line, with the distances

between them being the smallest near the Falkland Escarp-
ment. Pairs of moorings were also installed within the East and
West Falkland Channels and a short line of three moorings was
deployed northward from the Falkland Ridge east of the East
Falkland Channel (figure 2). The current-meter array will be in
place for about 14 months with each instrument taking hourly
measurements of temperature and current speed and direction.
Many instruments are also equipped with pressure and con-
ductivity sensors. In addition to providing long-time series of
the deep and mid-depth flow, the current-meter data will also
be used to reference the geostrophic shears obtained from this
cruise and from two future cruises (one scheduled for
November 1986 and the recovery cruise scheduled for March
and April 1987).

Preliminary results from the deployment cruise indicate that
the bathymetry of the region also exerts a strong influence on
the upper-ocean currents. Property profiles from the hydro-
graphic and (xBr) stations show that the Antarctic Polar Front
closely followed the narrow ridge just north of the West
Falkland Channel and that within the region of the moored
array the Subantarctic and Polar Fronts had nearly merged.
Figure 3 shows a vertical section of temperature extending
across the narrow ridge as observed by closely spaced XBTS (see
figure 2). The northern edge of the near-surface-temperature-
minimum layer in this section was located over the crest of the
ridge (near XBT) 168), as was the case for the length of the ridge
as observed from other sections. Surface temperatures imme-
diately to the north of the temperature-minimum layer were
greater than 8 degrees, which are characteristic of the Suban-
tarctic Zone at Drake passage during the same time of year
(Sievers and Nowlin 1984). Geostrophic shears from the bottom
to the surface within this region were found to be as high as 75
centimeters per second. The surface geostrophic speeds there,
once the shears are adjusted to the current-meter data, are
anticipated to be as strong as any observed elsewhere along the
Antarctic Circumpolar Current.

The current-meter data that will be recovered from the ABCS
array should allow several questions to be addressed. Among
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Figure 1. Hydrographic and XBT stations occupied from the fl/V Melville during 22 January to 25 February 1986. Depths are in kilometers.
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Figure 2. Locations of the current meter moorings deployed during the cruise, and the location of a line of closely spaced XBT stations. Depths
are in kilometers.
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Figure 3. Vertical section of temperature as observed from closely spaced XBT stations. Station 168 was taken over the crest of the ridge. (See
figure 2).
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them are questions concerning the course of the ABW and its
volume transport as it enters South Atlantic, how the upper-
ocean flow interacts with the deep flow there, and the magni-
tude and variability of the eastward volume transport of the
Antarctic Circumpolar Current.

This research was supported by National Science Foundation
grants OCE 84-16539 and OCE 84-14886.
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Temperature and salinity observations were carried out in the
northwestern Weddell Sea marginal ice zone (MIz) during
March 1986 as part of the Antarctic Marine Ecosystems Re-
search in the Ice-Edge Zone (AMERIEz) project. The purpose of
these observations was to define the oceanic temperature, sali-
nity, and density fields. Particular emphasis was placed on
features, such as vertical stratification in the upper ocean layers,
which were expected to impact local biological processes.

The observations were carried out from two vessels. One, the
U.S. Coast Guard icebreaker Glacier, operated at and within the
ice edge. The second vessel, the R/v Melville, operated in the
open water seaward of the ice edge. Observations from both
vessels were made using Neil Brown Mark IV CTD
(conductivity/temperature/depth) profiling systems. During
the March 1986 program, 66 CTD stations were occupied from
the Glacier and 49 from the Melville. Geographical locations of
these stations are shown on figure 1. Most of the CTD casts
extended downward to depths greater than 500 meters; more
than half of them extended to 1,500 meters.

The study area was characterized by three major water mass-
es, each identifiable based upon its temperature and salinity
characteristics (figure 2). (See, for example, Carmack 1977.) The
uppermost layer was the surface water. During the March
AMERIEZ program, the temperature of this layer was at or near
the freezing point (about -1.8°C), where it underlay the sea ice
and increased up to about -0.2°C some 200 kilometers east of the
ice edge. Salinities varied from 33 to 34 parts per thousand; the
higher salinities occurred in areas where freezing was occur-
ring. The layer was vertically well mixed and varied in thickness
from less than 25 meters to greater than 40 meters.

Figure 1. Locations of CTD Stations occupied by U.S. Coast Guard
icebreaker Glacier (circles) and n/v Melville (squares) during the
March 1986 AMERIEZ field program. Arrow indicates approximate
location of station shown in figure 2.
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Figure 2. Vertical profiles of temperature (solid curves), salinity
(dashed curves), and density as sigma-t (dotted curves) derived
from a CTD station taken near the ice edge during the March 1986
AMERIEZ program. Left-hand plot shows mid-depth step structures,
which are especially pronounced in temperature, and right-hand
plot shows upper layer detail. Depths are in meters. Station location
is indicated on figure 1.
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