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IWSOE-1 970 station location chart.

Preliminary results indicate that the coastal cur-
rent existed from the surface to abyssal depths in
the eastern Weddell Sea. Over the continental shelf,
the current decreases in temperature and increases
in salinity as it flows south into the Weddell Sea dur-
ing the austral summer (Cape Norvegia: 0.0°C.,
<34.00/1)0; near General Beigrano Station:
>-1.4 0 C., 34.59 0/). These changes may be due
to alteration of the shelf water as it flows south along
the extensive ice shelves of the east coast.

The Warm Deep Layer (Deacon, 1963) was de-
tected from the edge of the shelf to a depth of
1,600 m. This water mass is believed to be carried
into the Weddell Sea by the Circumpolar Current
and to contribute to the coastal current.

The origin of the bottom water in the eastern
coastal current is unknown. Temperatures are higher
(>-0.3°C.) than in the classical definition of the
Antarctic Bottom Water (-0.4 0 C.), and the direction
of flow is into the Weddell Sea. Further investigation
is necessary to determine the origin of the bottom
water.

Water over the continental shelf below 50 m was
quite homogeneous in nutrient content from station
to station. Phosphate, nitrate, and silicate concen-
trations were all higher than the winter maxima seen
in temperate regions. The nutrient concentrations
will be used with the temperature and salinity data
to trace the coastal current as it penetrates the
southern Weddell Sea. Wide variations in tempera-
ture and salinity as well as nutrients in the upper
50 m were due mainly to local ice conditions.
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During the International Weddell Sea Oceano-
graphic Expedition-1970, a total of 20 piston cores
was obtained (see map). They averaged 3.28 m in
length, with a range of 0.16-6.5 m, and came from
depths between 233 and 4,612 m. Six Phieger cores
with an average length of 35.5 cm were also ob-
tained. The totals and averages from IWSOE-1969
and 1970 are listed in the table.

The cores were taken with an Alpine Model 205-
206 piston corer and labeled by date and station
number. The station number, depth, location, and
preliminary sediment description were recorded for
each core. Plastic core liners containing the sediment
were capped, waxed, sealed in tin liners, and placed
in the ship's refrigerator for storage. Refrigeration of
core material was continuous en route from the
Weddell Sea to the Albuquerque storage facility.

Preliminary sediment observations indicate a prev-
alence of poorly sorted material at depths less than
1,000 m. This material is similar to deposits of the
Ross Sea (LeFever et al., 1969). Sediments appear
to be better sorted at greater depths. Rock fragments
occurring within the samples include basalt, gabbro,
granite, gneiss, and schist.

Preliminary microfaunal investigations of bottom
samples reveal an abundance of both benthonic and
planktonic Foraminifera. The benthonic fauna
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Piston Cores	 Phleger Cores

Expedition I
	I Total	Total

	

Inumber	length

	

IWSOE-69	............................21	58.6 m

	

IWSOE-70	............................19	62.1 m

Total	.............................I	40	I	120.7m

Average	Total	Total	Average
length	I number	length	I	length

2.78m	16	400 cm	25.0 cm
3.28m	1	6	1	213 cm	35.5 cm

3.02m	I	22	I	613 cm	I	27.9 cm

consists primarily of calcareous forms at depths
shallower than 450 m, whereas arenaceous faunas
appear to be restricted to depths greater than 400 m.

Planktonic Foraminifera are associated primarily
with the calcareous assemblage and comprise the
dominant faunal type along the eastern coastline at
depths shallower than 350 m.

The shallow-depth distribution of calcareous
faunas and the occurrence of solution effects on these
faunas at greater depths are indicative of a calcium-
carbonate solution boundary at depths of approxi-
mately 450-500 m. This shallow calcium-carbonate
solution boundary is very similar to that of the Ross
Sea (Kennett, 1968).
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Antarctic Marine Phytoplankton
Studies in 1969-1970

SAYED Z. EL-SAYED
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During 1969 and the early part of 1970, studies
of the ecology of marine phytoplankton were carried
out in two different regions of the antarctic seas—
between Australia and Antarctica during Eltanin
Cruise 38 (March-May, 1969), and in the Bransfield
Strait and Weddell Sea aboard USCGC Glacier
(January-April, 1970). Despite the circumpolarity of
the "Southern Ocean," with the attendant homo-
geneity of the properties of its water masses, the data
collected during these two cruises clearly demon-
strate the conspicuous geographical and temporal

differences in productivity between the two regions.
The low productivity values (in terms of phytoplank-
ton standing crop, biomass, and primary production)
encountered in the oceanic waters between Australia
and Antarctica are in vivid contrast to the rich areas
found in the inshore waters west of the Antarctic
Peninsula and northwestern Weddell Sea. The pre-
liminary results of these two cruises corroborate
earlier findings by the author that the proverbial rich-
ness of the antarctic waters is factual only with re-
spect to the inshore or coastal waters, and not in the
offshore or oceanic waters (El-Sayed, 1970).

Analysis of the data collected during Eltanin
Cruise 38 is still under way. When published, these
data will contribute to our knowledge of the day-to-
day variability in phytoplankton standing crop, pri-
mary production, dissolved and particulate organic
carbon, and nutrient salts during on-station periods
up to 7-9 days. Seldom, if ever, have such variables
been studied in the oceanic regions of the Antarctic
or Subantarctic.

During the Glacier cruise (which was part of the
International Weddell Sea Oceanographic Expedition
—1970), 10 stations were occupied in the Bransfield
Strait and 21 in the Weddell Sea. In addition to in
situ primary-productivity experiments, studies were
made of: phytoplankton pigments (spectrophotome-
trically as well as fluorometrically), nutrient salts
(phosphates, silicates, nitrates, and nitrites), protein
content of the microplankton, light penetration, and
species composition of phytoplankton. Particulate and
dissolved organic carbon were studied for the first
time in the Bransfield Strait and Weddell Sea during
this cruise.

It is interesting to note that the use of icebreakers
as research vessels in the Antarctic is now forcing us
to reevaluate the estimated potential productivity of
the antarctic waters. For instance, the fortuitous en-
counter in 1968 of an enormous diatom bloom off
the Filchner Ice Shelf in southwestern Weddell Sea
(El-Sayed, 1969) points to the fact that productivity
values obtained by research ships operating in rela-
tively ice-free and easily accessible waters could have
led to underestimates of the potential productivity.
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