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The basic objectives of this study were (1) to investigate the
physical-chemical environment of the eastern Scotia Sea in
order to provide a base for studies of the ecosystem, (2) to
delineate the zone of mixing between Weddell Sea and Drake
Passage waters, (3) to determine the biomass, metabolic activ-
ity, and distribution of bacterioplankton, phytoplankton, and
selected zooplankton species, and (4) to determine whether or
not the northern boundary of the Weddell Sea outflow is caus-
ally related to the high densities of krill and to krill develop-
ment.

The study was conducted from 1w Melville, a UNOLS (Uni-
versity-National Oceanographic Laboratory System) vessel
operated by Scripps Institution of Oceanography, which
departed from and returned to Punta Arenas, Chile. A full,
multidisciplinary team of investigators was on board during
the 63 days of sea time.

Leg 1 (20 January to 20 February 1981; T. D. Foster, chief
scientist) emphasized physical-chemical oceanographic mea-
surements in the eastern Scotia Sea; 133 stations were occupied
in five north-south sections, as shown in figure 1. On every
station a conductivity-temperature-depth (crD) profiler and
rosette water sampler was lowered to 1,000 meters or to the
bottom. In addition to providing calibration of the cm data,
water samples were used on an alternating basis by the chem-
ical and biological programs. On every other station an oblique
BONGO net tow was made, and at a few stations vertical net
tows were also made. Large water samples for the biological
and chemical programs were taken at selected stations. An
acoustic transducer was towed between most stations to sense
zooplankton distribution. Bathymetry was determined along
the cruise track except in territorial waters.

Figure 1. Cruise track of R/v Melville during the first leg of the
eastern Scotia Sea study. Dots show the positions of hydrographic
stations occupied.
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Figure 2. Cruise track of RN Melville during the second leg of the
Scotia Sea study. Hatched area north of Elephant Island indicates
area of Intensive sampling in conjunction with krill swarm studies.
Dots show the positions of hydrographic stations occupied in
addition to those taken within the hatched area.
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Leg 2 (25 February to 27 March 1981; 0. Holm-Hansen, chief
scientist) emphasized biological studies in the area between
Bransfield Strait and the South Orkney Islands. It was planned
that the Melville would do a limited acoustic survey for krill in
conjunction with the First International BIOMASS Experiment
(1mEx) program, which involved 17 ships from 12 countries.
Unfortunately, this was not possible because of ship sched-
uling problems, but the Melville did rendezvous with the
Meteor and Walther Herwig (Federal Republic of Germany) and
Professor Siedlecki (Poland) in the area north of Elephant Island

in order to pursue krill patch studies. Figure 2 shows the cruise
track and the area where a superswarm of krill was detected.
Thirty-five C1D stations were occupied during leg 2.

The work done by the major disciplines on board ship are
described in the 10 reports that follow. During leg 2 a film
crew (Payson Stevens, Bill Milling, and Charles Hipser) was
on board preparing a documentary film on krill in the antarctic
ecosystem.

All ship time was provided by National Science Foundation
grant DPI' 79-21295.
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Leg 1 of the Scotia Sea expedtion of 1w Melville was carried
out within the framework of a hydrographic study of the west-
ern Scotia Sea (see Holm-Hansen and Foster, Antarctic Journal,
this issue). The survey period of late January to mid-February
1981 was during the austral summer.

Leg 2 of the Scotia Sea expedition included intensive zoo-
plankton sampling where krill were abundant (in the vicinity
of Elephant Island and in part of the Bransfield Strait) and in
adjacent waters; in addition, a southern portion of the leg 1
track was retraced. Net sampling in conjunction with an
acoustical survey of the plankton (Macaulay, Antarctic Journal,
this issue) and serial net tows for examination of krill patch
structure and plankton associations were emphasized.

As analysis of the material continues, distributions and
abundances of zooplankton species will be related to physical-
chemical features of the environment and to availability of
food, especially phytoplankton.

Field procedures. On leg 1, zooplankton was sampled at alter-
nate hydrographic stations with an open BONGO net (333-
micron mesh) towed obliquely from 0 to 150 meters deep at
2-2.5 knots; 67 such tows were made, approximating a random

assessment of plankton within the upper waters of the region.
Other leg 1 sampling included (1) noon and midnight vertical
net hauls from 200-0 meters for T. Ikeda's physiological stud-
ies and (2) surface tows to obtain live krill for observations of
feeding and egestion by T. Antezana and K. R. Antezana.

Leg 2 was oriented toward biology and focused on areas
within and around high densities of krill near Elephant and
Cornwallis Islands, in the Bransfield Strait, and in the south-
eastern Scotia Sea, where a portion of a leg 1 transect was
repeated. Net sampling was done using BONGO nets, a 10-foot
(3.05-meter) midwater trawl, and a multiple opening-closing
net and environmental sensing system (MOcNESS).

The BONGO samples were collected in a series of consecutive
tows to 100 or 150 meters depth, the tows being repeated as
rapidly as possible. We made four to five such tows per hour,
each about 1 kilometer long; 158 pairs of BONGO samples were
obtained (24 series).

Finer structure of the plankton assemblage was investigated
with the MOCNESS. We made 27 hauls, each deploying eight
nets consecutively. The hauls included replicate horizontal
and stratified oblique tows, replicate day and night series, and
replicate series inside and outside the large swarm (approxi-
mately 10 megatons) found near Elephant Island. Much of this
sampling was targeted as to depth and tow length on the basis
of simultaneous acoustic information (see Macaulay, Antarctic
Journal, this issue).

Eight Isaacs-Kidd midwater trawl samples were made to
obtain bulk material.

Results. Conspicuous features of Euphausia superba (krill)
noted during leg 1 were as follows.

1. Low to moderate numbers of early larvae, particuarly
calyptopis stages, were dispersed across the central part of the
Scotia Sea, north of the principal zone of confluence with
Weddell Sea water.

2. Few juvenile and adult krill were caught where the larvae
were present.

3. There were instances of alternation between presence of
krill, usually at low population densities, and high concentra-
tions of net phytoplankton both at the southern stations near
and to the east and west of the South Orkney Islands and
southward from South Georgia Island in a transect across the
eastern half of the Scotia Sea.

4. At 30 of the 67 sampling localities, net (333-micron mesh)
phytoplankton densities were high (greater than 200 cubic
centimeters wet displacement per square meter).

5. High densities of late-juvenile and adult krill were found
at only 2 of 67 stations, near the northern South Orkney bank
and southeast of South Georgia Island. We interpret this as
representing the probability of encountering a substantial
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