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There are abundant data from both shipboard studies (El-
Sayed 1988) as well as satellite observations (Comiso et al. 1992)
to demonstrate that waters over the antarctic continental shelf are
richer biologically than pelagic antarctic waters. The multidisci-
plinary Research on Antarctic Coastal Ecosystem Rates (RACER)
program was designed to increase our understanding of the
factors responsible for the enhanced phytoplankton biomass and
productivity in coastal waters as well as the significance of such
enhanced primary productivity on higher trophic levels, particu-
larly in regard to krill (Euphausia superba). The basic tenet of
RACER field work was to design a sampling protocol which
would permit interpretation of biological and chemical data in
regard to both spatial (including depth) and temporal consider-
ations, and to better understand the interactions between physi-
cal, optical, and chemical factors on the biota.

Results from our initial four-month (December 1986 through
March 1987) field study, which encompassed an area of approxi-
mately 25,000 square kilometers and included both coastal and
pelagic waters to the west of the Antarctic Peninsula, have been
described by Huntley et al. (1987) and Karl (1991). An extensive
and well-developed phytoplankton bloom (greater than 20 milli-
grams chlorophyll  per cubic meter) was found in Gerlache Strait
and contiguous waters of Bransfield Strait in December and
January of that expedition. During the second phase of our field
program (November 1989) our major objective was to intensively
study the factors involved in the formation of the rich phy-
op1ankton crop that develops in these coastal waters, so we
:onfined the sampling grid to approximately 4,000 square kilo-
neters within the northern Gerlache Strait and southwestern
3ransfield Strait (Huntley et al. 1990). The bloom at station A
eached 16 milligrams chlorophyll a per cubic meter during that
:ruise, and showed signs of declining during our last sampling
,eriod in late November (Holm-Hansen and Vernet 1990).

The major objectives of our field program during the 1991-
[992 field season were to study the factors involved in the demise
)f the phytoplankton bloom and the resulting effects on other
rucrobial and zooplankton assemblages. Two cruises were corn-
leted this field year; one summer cruise during December to

an
e
uary, and one midwinter cruise during July to August. As

)rvious studies had shown that phytoplankton concentra-
ions were very patchy in Gerlache Strait and apparently were
related to a complex and dynamic water flow pattern through our
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study area, we incorporated the following changes to our work
during the summer cruise:
• We reduced the size of our sampling grid to include only the
northern portion of Gerlache Strait;
• We added many stations across the southwestern entrance to
Gerlache Strait at the narrows between Brabant Island and the
Antarctic Peninsula, and also across the outflow channels be-
tween Liege-Intercurrence-Trinity Islands and between Trinity
Island to Cape Andreas on the Antarctic Peninsula;
• We deployed four ARGOS-linked drifter buoys at the entrance
to Gerlache Strait and, following this water parcel as it flowed
northeasterly, we made five transects across Gerlache Strait du-
ring which we obtained repeated depth profiles with the instru-
mental conductivity-temperature-depth (CTD)-rosette system;
• We added a remote sensing program (aircraft) to enable a
more synoptic picture of the water flow patterns and chloro-
phyll-a distributions within the study area; and
• We extended our observations to areas south of Anvers Is-
land, from where water apparently is advected into the Ger-
lache Strait region. We made one transect through the LeMaire
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RACER study area (December 1991 to January 1992) showing
location of stations (solid circles). The triangle indicates location of
the time-series station A (same as station #33 when Included in the
fast-grid survey) where intensive studies were done. The star shows
the location of Racer Rocks, the site of the meteorological station.
Locations of Ice-edge stations in Marguerite Bay are given in the
paper by Karl et al. (this Issue). individual reports should be consulted
In regard to stations between Anvers Island and Marguerite Bay.
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Channel to approximately 65.3' S. at which point ice forced us to
transit to the ice edge south of Adelaide Island via French Passage
and the Bellingshausen Sea.

The study area and the position of all stations occupied are
shown in the figure. As in previous years, intensive work at Station
A was alternated between the fast-grid cruises which involved
profiling studies at most of the stations shown in the figure. A
scientific crew of 23 maintained a 24-hour sampling schedule at all
times. R/V Polar Duke was used in this cruise, with major compo-
nents of the work being done within the following time frames:

Depart Punta Arenas, 3 December 1991
Drogue study: 9-12 December
Station Al: 12-15 December
Fast A cruise: 15-18 December
Station A2:18-21 December
Fast B cruise: 21-24 December
Station A3: 24-26 December
Fast C cruise: 26-30 December
Ice edge stations: 2-3 January

Disembark Punta Arenas, 10 January 1992

The winter cruise was from 11 July to 20 August on board R/V
Nathaniel B. Palmer. Most of the work was done within the ice pack

The major disciplines composing the RACER studies are listed
below, together with the person(s) responsible for each portion of
the work:
• Meteorological and physical oceanographic measurements—

T. Amos
• ARGOS-linked drifter buoys—P. Niiler
• Optical oceanographic measurements—M. Panouse
• Remote sensing data—R. Frouin, M. Herman, J . Y. Balois, J.

Priddle
• Microbiology and chemical oceanographic measurements—

D. M. Karl
• Phytopiankton—O. Holm-Hansen and M. Vemet
• Zooplankton—M. E. Huntley and E. Brinton

in areas to the south of Gerlache Strait. The general range of
studies was similar to the summer cruise, except that there were
no drifter buoys deployed, nor were any specialized optical
measurements or remote sensing data acquired. A few additional
studies, however, were undertaken during this cruise. These
included analyses of samples taken from ice cores and from
surface water immediately beneath undisturbed sea ice, and the
use of high frequency acoustic measurements for determination
of zooplankton biomass and distribution.

The shipboard crew of 23 participants on the summer cruise
came from eight countries and represented seven institutions.
Results and acknowledgements of support are presented in the
following 27 reports. Most of these reports concentrate on results
from the austral summer cruise, but a few also discuss data from
the austral winter cruise. As much of the data from the winter
cruise have not as yet been analyzed, more complete results from
that cruise will be reported in a subsequent issue of this journal.
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RACER: Distribution, abundance,
and productivity of phytoplankton in

Gerlache Strait during
austral summer
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Our previous Research on Antarctic Coastal Ecosystem Rates
(RACER) studies in Gerlache Strait had documented rich phy-
toplankton blooms (greater than 20 milligrams chlorophyll a [chi-
a] per cubic meter) in the vicinity of Station A (for location, see
figure inHolm-Hansen and Huntley, this issue) during December-

January (1986-1987) and also in November of 1989. The bloom in
1989 appeared to be declining toward the end of November, so w
were hopeful that our studies in 1991-1992 would encompass th
time period when we could study the factors involved in the demi
of the spring bloom. Our objectives for the work described in thi
report were to determine the distribution and abundance of phy
toplankton in the water column (0 to 750 meters) throughout th
entire study area, and how these distributions changed during th
period of the cruise; to support the airborne sensor measuremen
with ground truth data for photosynthetic pigments; to measur
the rate of primary production; and to better understand the facto
responsible for the great variations in phytoplankton concentra
tions normally encountered in these waters, in regard to both
spatial and temporal considerations.

Our field work consisted of three four-day periods of intensive
process-oriented studies at station A, alternating with three four
day 'fast-grids' in which profiling studies were done at 44 stations
For a general description of the cruise and a map showing th
location of all stations within the RACER sampling grid, see th
introductory article by Holm-Hansen and Huntley (this issue).
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