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Measurements of ocean currents in McMurdo Sound, Ant-
arctica, have been limited primarily to the spring and early
summer months with few, if any, measurements collected dur-
ing late summer after the break up of the sea ice or during the
austral winter. Because of the general interest in the oceano-
graphic features of McMurdo Sound and because seasonal or
interannual changes in the current patterns in McMurdo Sound
can affect the advection and sedimentation of organic material
to the benthos, thereby impacting benthic communities, it is
important to identify these patterns.

For this purpose, we deployed a current-meter and sedi-
ment-trap array in the eastern part of McMurdo Sound
(77°48'00"S 166°20'14"E) during January 1989 and recovered the
array during the following austral spring (November 1989).
The array was deployed over a bottom depth of 600 meters
and contained two InterOcean S4 current meters, two Rice
(MkII) sediment traps, two Scripps Institution of Oceanogra-
phy sediment traps, and a silica dissolution experiment. To
reduce the potential for disturbance to the array by icebergs,
the mooring was buoyed by subsurface floats located at 150
meters. These floats were attached to an acoustic release and
a release spool containing sufficient line to reach the surface
when actuated. The site was surveyed (by Pat Sole of the New
Zealand Antarctic Research Program) during deployment along
the edge of the icebreaker channel and was resectioned prior
to recovery through a hole in the sea ice.

Several parameters were measured during the 10-month de-
ployment. The speed and direction of currents was recorded
every half hour. Salinity, temperature, depth, and the tilt of
the current meter were recorded every 2 hours by the model
S4 meter at 570-meter depth. The instrument at 180-meter depth
recorded only current vectors and meter tilt. The current data
were corrected for compass error (+ 155°), converted to east/
west and north/south vectors, then averaged over 24 hours to
provide an estimate of mean daily flow. Temperature and sa-
linity data were not standardized beyond factory calibrations
and may be slightly biased. Sedimentation and dissolution
experiment data will be reported elsewhere.

The current pattern differed considerably at the two sam-
pling depths (figure 1). Flow near the bottom (570 meters) was
nearly always toward the south (176°) along the main axis of
the sound, with a net speed of 3.6 centimeters per second.
The average current speed, irrespective of direction, was 6.7
centimeters per second (1!2-hour means). In contrast, the shal-
low meter (180 meters) indicated that currents were much more
variable in speed and direction with a net flow toward the
northeast (31°) at 2.1 centimeters per second. The mean adi-
rectional speed was slightly lower at 180 meters (6.0 centi-
meters per second) than at 570 meters.

This pattern has some close similarities and striking differ-
ences to that reported for 575-meter depth by Barry and Dayton
(1988) for a site nearby (77°49'S 1667E). Their data from 1984
show that, near the bottom (575 meters), the current flowed
consistently toward the south (156°) with a higher net speed
of 7.8 centimeters per second and an average speed of 9.6
centimeters per second during November and early December.
Near the surface (40 meters), however, currents were much
more variable in direction than the bottom but still were gen-
erally moving toward the south (196°) at 3.0 centimeters per
second.

The opposing flow pattern indicated by the instruments lo-
cated at 180 and 570 meters may be explained by several hy-
potheses. Both the 1984 and 1989 data indicate that currents
at depth flow consistently toward the south, while near the
surface, current speed and direction are much more variable.
These observations suggest that there are seasonal or inter-
annual changes in the flow pattern in the upper water column
or there is a countercurrent flowing toward the northeast near
170 meters, or both. Lewis and Perkin (1985) observed a tem-
perature signal indicative of an intrusion of cold water from
beneath the ice shelf at 150 to 170 meters that may be associated
with the observed northward flow in this study.

The salinity and temperature data indicate dramatic seasonal
and shorter-period shifts in these two parameters (figure 2).
In addition, the temperature and salinity are strongly inversely
related to one another, indicating that changes in salinity are
related to the addition of warmer meltwater from sea ice or
glacial ice or both.
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Figure 1. Progressive vector diagrams for currents in McMurdo
Sound during 1989. Black dot indicates initial position. Crosses
Indicate the first day of the month (1990). Note the general south-
ward flow for the 570-meter depth (a) and the more variable and
northeastward flow at the 180-meter depth (b). (km denotes kilo-
meter.)
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Figure 2. Time series of temperature and salinity at 570-meter depth (24 January 1989 to 16 October 1989). Note that decreases in salinity
are associated with increases in temperature. (ppt denotes parts per thousand.)

Variations in the advection of organic material due to sea-
sonal or interannual shifts in McMurdo Sound current patterns
can dramatically modify the sedimentary flux of material and
hence, the energy budgets for the benthic communities de-
pendent upon allochthonous materials. Long-term monitoring
of these currents and the distribution and sedimentation of
organic material will provide a better understanding of the
benthic-pelagic coupling in McMurdo Sound.
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During February 1985, an oceanographic investigation was
carried out along the antarctic shelf break from 145°E to 160°E.
Physical, chemical, and biological data were collected to study
the water masses in the region and their interaction (Michel,
Kier, and Schroeder 1985). Of particular interest was the pos-
sible formation of deep or bottom water in the area as sug-
gested by Carmack and Killworth (1978). Sampling locations
are shown in the figure and physical data are given in Foster
(1985).

During the cruise, samples were collected to study the dis-
tribution of deuterium and oxygen-18, stable isotopes of the
water molecule. The results of the seawater analyses are given
below in table 1, along with temperature, salinity, density, and
oxygen data at the same depths. All stable isotope results are
reported in per mil (%c) relative to Standard Mean Ocean Water
(SMOW). Analytical precision (2 sigma) is ± 1.5%c for deuter-
ium and --t 0. I%c for oxygen-18.
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