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The physical oceanography program in the eastern Scotia
Sea was aimed at investigating the boundary region between
the water flowing through the Drake Passage and that ema-
nating from the Weddell Sea. A total of 133 hydrographic
stations were taken in five sections with a station spacing of
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10 nautical miles. A Neil Brown Mark III CTD-02 profiler was
used on every station to provide continuous vertical profiles
of temperature, salinity, and oxygen. Calibration data for the
ciD-02 profiler were obtained by shipboard analysis of samples
taken with a General Oceanics rosette sampler with Niskin
bottles and reversing thermometers.

Although final processing of the salinity and oxygen data is
still in progress, processing of temperature data from the first
leg is nearly complete. The figure shows the temperature field
along the section across the Scotia Sea running along 38°06'W
from the southern Scotia Ridge to South Georgia. The striking
feature of the section is the apparent lack of a clear-cut bound-
ary between the Weddell Sea and Drake Passage waters.
Rather, it appears that the entire region is characterized by an
assemblage of eddies having diameters of the order of 50 to 70
kilometers. The presence of the eddies may explain the lack of
agreement among earlier investigators about the position of
the boundary between the two waters.

This work was supported by National Science Foundation
grant DPP 79-21295. The authors were assisted in the field by
Arthur W. Hester and Frank Sanchez, Jr. of Scripps Institution
of Oceanography and by Eric Brinton of the University of
California, Santa Barbara.
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Preliminary vertical temperature section across the Scotia Sea along 38006'W. (Temperatures in °C)

Bio-optical studies in the Scotia Sea
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During both legs of the Melville cruise in the Scotia Sea,
optical measurements were made of suspended particles in an
attempt to characterize the relationship between water color

and biological production. These measurements included
three areas of interest: (1) acquisition and analysis of satellite
imagery of surface temperature and color, (2) descriptions of
light scattering by particles of different sizes, and (3) deter-
minations of the absorption and fluorescence properties of
these particles. It is hoped that these three areas not only will
supply new tools for examining the plankton ecosystem, but
also will help oceanographers describe in more detail the fate
of radiant energy that enters the water column throughout the
year.

Coverage of antarctic waters during January, February, and
March 1981 was provided by the Coastal Zone Color Scanner
and infrared radiometer aboard the Nimbus 7 satellite. Because
much of the sky was overcast much of the time, it is likely that
the imagery of the Scotia Sea will be quite limited. Tapes that
appear promising will be processed for mapping of sea surface
chlorophyll concentration and temperature.
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Large-angle scattering by suspended particles was measured
with a Brice-Phoenix scatter meter. By examining the filtrate
of seawater passed through membrane filters having varying
pore diameters, contributions to light scattering by differing
size fractions of particles were determined. Preliminary data
indicate that particles that pass through a 1.0-micrometer pore,
the size range for most marine bacteria, contribute signifi-
cantly to the scattering of light in the Scotia Sea. Bacterial
counts made simultaneoulsy with the optical measurements
will help us determine the importance of scattering by bacteria
and phytoplankton.

Measurements of spectral absorption by suspended particles
and of the excitation spectrum for chlorophyll a fluorescence
were made with a specially constructed spectrophotometer.

These spectra indicate that the principal contributors to light
absorption in the Scotia Sea are the pigments found in phy-
toplankton cells or in detrital particles produced by the grazing
of herbivorous zooplankton. From measurements of the
absorption and fluorescence excitation spectra, we will be able
to calculate relative spectral quantum efficiencies for fluores-
cence and photosynthesis, a calculation that has not been
attempted previously. We are hopeful that such measurement
will help us interpret satellite imagery, characterize the species
and pigment composition of crops within the Scotia Sea, and
aid in a general mathematical description of seasonal primary
production in these waters.

This work was supported in part by National Science Foun-
dation grant DPP 79-21295. G. Mitchell participated in leg 1; D.
A. Kiefer and A. Neon participated in leg 2.
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