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RACER (Research on Antarctic Coastal Ecosystems Rates) is
an interdisciplinary study whose primary goal is to examine
the mechanisms for bloom formation and decline in an ant-
arctic coastal ecosystem. Results from the pilot study in 1986-
1987 showed that there was a shift in the size distribution of
phytoplankton cells from micro- to nanoplankton during the
decline of the bloom (Holm-Hansen and Mitchell in press).
Waters low in phytoplankton biomass, such as the Drake Pas-
sage, were dominated by nanoplankton from December to
March. Sediment-trap measurements (Karl, Tilbrook, and Tien
in press) also revealed dramatic differences in phytoplankton
composition of the sedimented material in the upper 200 me-
ters of the water column, with massive sedimentation of dia-
tom spores being found following the termination of the spring
bloom. Finally, because zooplankton grazing showed prefer-
ence in regard to both size and composition of their prey, the
RACER field program in 1989 (Huntley et al., Antarctic Journal,
this issue) included specific studies on floristic examination of
the phytoplankton crop.

Specifically, the sampling during RACER in November 1989
was designed to address the following objectives:
• to establish the quantitative and qualitative species com-

position of the phytoplankton and also the total phytoplank-
ton carbon content;

• to determine at which period of the bloom and under which
environmental conditions resting spores develop;

• to establish the utility of diatoms found in the area of the
northern Gerlache as water masses tracers; and

• to analyze the structure of the phytoplankton community
in relation to nutrients in the study area.
Collections from the water column and surface waters were

made on board the RIV Polar Duke from 31 October to 2 De-
cember 1989. All stations during the cruise were sampled at 5
meters, a depth considered representative of the phytoplank-
ton composition in the upper mixed layer. Selected stations in
the grid, which included 2 profiles at stations A during each
3-day period it was occupied, were sampled from 0 to 150
meters. The water-column samples were taken from the 10-
liter Niskin bottles attached to the conductivity-temperature-
depth (CTD) rosette. In addition, surface samples were taken
with a net of 50-micron mesh size. The area covered is shown
in Huntley et al. (Antarctic Journal, this issue). All samples were
taken in duplicate, one preserved in Lugol's iodine solution
and the other in buffered formalin. These samples have been
returned to University of La Plata, where species composition,
cell numbers, and cell sizes will be determined with the Uter-
mohl (1958) technique. Determination of species will be done
by both light and scanning electron microscopy.

Preliminary qualitative observations done on board ship in-
dicate that the flora of the area was dominated by diatoms in

the stations with high chlorophyll biomass (see Holm-Hansen
and Vernet, Antarctic Journal, this issue) while the lower bio-
mass stations were dominated by flagellates, i.e., cryptomon-
ads. In the northern Gerlache Strait, we observed also the
presence of unidentified microflagellates, Volvocales-like cells
from the genus Pyramimonas.

Three species known to be important components of the spring
bloom in Antarctica were common in the RACER samples:
• Phaeocystis pouchetii (Hariot) Lagerheim, a cosmopolitan spe-

cies (Sournia 1988) for which there remain many questions
with respect to taxonomy, species succession, and ecological
role (Fryxell and Kendrick 1988).

• Tlialassiosira tumida (Janisch) Hasle, a polymorphic species
(Fryxell 1986) which is one of the most noted species to cause
blooms in antarctic waters (El-Sayed 1971; Hasle, Heimdal,
and Fryxell 1971; Fryxell, Hasle, and Carty 1984) and is com-
monly found south of the Antarctic Convergence (Johansen
and Fryxell 1985).

• Corethron criophylum Castracane. This species was present as
individual cells and in straight chains varying greatly in
length and morphology (with or without the bristle, spines).
The phases hystix, valdiviae, and inerme were observed in the
samples. This species is cosmopolitan, essentially oceanic,
although frequent in neritic areas (Fryxell and Hasle 1971).
Species such as Chaetoceros socialis Lauder, Phaeocystis pouch-

etii (Hariot) Lagerheim, Thalassiosira subtilis (Ostenfeld) Bran,
were present in gelatinous colonies. Other species, mainly
Rhizosolenia spp., Nitzschia sp., Dactyliosolen sp., Eucampia sp.,
Chaetoceros sp., and Fragilaria sp. formed long, straight or spi-
ral, chains. From the species of Nitzschia present in the sam-
ples, N. cylindrus (Grun.) Hasle and N. curta (V.H.) Hasle were
not as abundant as in other areas of Antarctica. Nitzschia curta
has been found to be an important component of the krill diet
(Ferrario and Ferreyra 1987).

The phytoplankton community was better represented by
centric than by pennate diatoms. Only a few dinoflagellates
were present. It is interesting to note that benthic pennate
diatoms, i.e., Licmophora sp., Gomphonema sp., and Cocconeis
sp. were found floating on the surface of the water (station 4,
near the coast) forming large, white and gelatinous "filaments."

Resting spores of antarctic species of the genera Thalassiosira,
Eucampia, Rhizosolenia, and Chaetoceros were observed in station
A (A3 and A4) and in FCI3 (see Huntley et al., Antarctic Journal,
this issue). In the case of Rhizosolenia alata Brightwell, the rest-
ing spore inside the frustule had the same morphological char-
acteristics as Rhizosolenia inermis Castr. (Ferreyra and Ferrario
1983).

Other planktonic species, i.e., Coscinodiscus asteromphalus Ehr.
showed resting cells at station FC31 (French and Hargraves
1980). These cells are morphologically distinct from resting
spores or hypnospores and in this species were characterized
by a dense cytoplasmic mass, stellate shaped, located in the
center of the cytoplasm. Such resting stages are produced un-
der unfavorable environmental conditions. This strategy may
play an important role in determining phytoplankton com-
munity structure and succession (Sicko-Goad, Stoermer, and
Kociolek 1989).

I thank the officers and crew members of the R/V Polar Duke
and the ITT/Antarctic Services support personnel at Palmer
Station for their assistance during this cruise; and D. Bird for
use of the microscope on board ship. This research was sup-
ported by National Science Foundation grant DPP 88-17635 to
0. Holm-Hansen and M. Vernet and the National Research
Council and Antarctic Institute of Argentina.
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The southern ocean is characterized by much vertical mixing
and, hence, nutrient concentrations are generally not consid-
ered to be a limiting factor for phytoplankton production. De-
spite this, primary production in this region has been found
to be generally low (El-Sayed 1987) with exceptions, however,
such as coastal areas near the Antarctic Peninsula (Holm-Han-
sen, Letelier, and Mitchell 1987). The Research on Antarctic
Coastal Ecosystem Rates (RACER) program (Huntley et al.,
Antarctic Journal, this issue) is aimed at understanding the dy-

namics of such highly productive areas with one component
focusing on phytoplankton-nutrient processes.

As part of this program, the uptake of ammonium and ni-
trate was examined to assess nitrogen utilization and mineral-
ization by the planktonic population at different depths within
the euphotic zone, as well as by size fractionated portions of
the surface planktonic population. We present here prelimi-
nary information on the rates of these processes and discuss
the implications of our results on new and recycled production
and the regeneration of nitrogen in the RACER area.

Depth profile water samples were collected by Niskin bottles
attached to a conductivity-temperature-depth (CTD) system
(Amos, Jacobs, and Hu, Antarctic Journal, this issue) and sur-
face seawater samples for size fractionation studies were col-
lected by a bucket. Samples for depth profile uptake experiments
were dispensed into 1 liter, clear polycarbonate bottles. Nitro-
gen-15 ammonium or nitrate (99.5 percent) was added (15 to
30 percent of ambient concentration) to a pair of bottles, re-
spectively. One bottle from each pair was immediately filtered
through a glass-fiber filter (Whatman, GF/F) and the filter and
some filtrate frozen for initial time measurements. The second
bottle from each pair was incubated on the ship's deck under
simulated light and temperature conditions or in situ. After
incubation, water samples were filtered through GF/F filters,
and the filter and a sample of the filtrate were stored at -20
°C before preparation for mass spectrometric analysis of par-
ticulate organic nitrogen and nitrogen-is components (Tupas,
Koike, and Holm-Hansen, Antarctic Journal, this issue).

Surface-water samples for size fractionation experiments were
dispensed into 4-liter polycarbonate containers, enriched with
nitrogen-is ammonium and nitrate, sampled for initial meas-
urements as above, and incubated on deck for 24 hours. After
incubation, portions of each water sample were filtered through
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