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Recent studies have shown the importance of phytoplankton
blooms in marginal ice zones (e.g., El-Sayed and Taguchi 1981),
yet little is known concerning the duration, extent, or control
mechanisms of such blooms. During January and February
1983, we conducted a study of the ice-edge phytoplankton
bloom in the Ross Sea. The purpose of this study was to deter-
mine the level and nature of phytoplankton production within
the bloom and to assess the relationship between the spatial and
temporal distribution of this production and the physical and
chemical characteristics of the water column. As part of this
project, grain-density autoradiography, coupled with quan-
titative cell counts, was used to determine the relative contribu-

tion of individual species to the overall production of the bloom.
This procedure allowed us to assess the productivity of each
species encountered so we could determine if epontic species
were physiologically active upon release into the water column.

Between 26 January and 2 February 1983, 36 hydrographic
stations were occupied along three transects situated perpen-
dicular to the receding ice edge (figure). Those stations closest
to shore (e.g., station 36) were in 100 percent ice cover while
those most seaward (e.g., stations 41-43) were in open water.
Two transects can be defined by stations at which species-
specific productivity was measured: transect 1: stations 2, 3, 4,
5, 11; and transect 2: stations 34, 35, 32, 29, 27. At each station
along these two transects water samples were collected from the
depths of 100-, 30-, and 5-percent light penetration and were
used to measure standing stock and relative abundance of spe-
cies present as well as for autoradiographic analysis. Auto-
radiography was completed using the methods of Paerl and
Goldman (1972). Routine primary productivity was measured
from water samples collected at seven depths at each of the
hydrographic stations.

The study area was characterized by elevated levels of pri-
mary production and phytoplankton biomass which extended
some 250 kilometers seaward of the ice edge. The mean surface
and integrated euphotic productivity within the study area
were 2.39 ± 1.12 milligrams of carbon per cubic meter per hour
and 936.5 ± 497.1 milligrams of carbon per square meter per

Study area. Stations represented by squares indicate stations at which autoradiography was performed.
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day, respectively. The highest integrated productivity (22.53
milligrams of carbon per square meter per day) was observed at
station 18. Smith and Nelson (in preparation) provide a more
detailed description of the spatial distribution of biogenic mate-
rial within the study area and its relationship to the hydro-
graphic characteristics of the water column.

Quantitative cell counts revealed that the bloom was domi-
nated primarily by a single species, Nitzschia curta (section Frag-
ilariopsis) with Nitzschia clostrium being the second most com-
mon species. Total cell counts were 9.52 X 10, 9.15 x 10, and
9.22 x 109 cells per cubic meter at the 100-, 30-, and 5-percent
light depths, respectively. N. curta accounted for 63.13 ± 5.44
percent, 67.50 ± 7.88 percent, and 78.16 ± 12.98 percent of the
standing stock at the same depths, respectively, and did not
show a high degree of variability between the two transects. In
contrast, N. closterium accounted for 16.04 ± 10.95 percent,
19.55 ± 11.28 percent, and 5.89 ± 4.41 percent at depths
sampled along transect 1 and less than 5 percent of the standing
stock along transect 2.

Autoradiographic analysis of the relative activity of each spe-
cies coupled with relative abundance data allowed the calcula-
tion of relative or "species-specific" productivity. N. curta ac-
counted for 86.6 ± 12.40 percent of the total productivity at the
surface, 87.23 ± 10.74 percent at the 30 percent light depth, and
93.58 ± 7.03 percent at the 5 percent light depth. In contrast, N.
closterium accounted for 17.55 ± 13.88 percent of the productivi-
ty at the surface, 17.43 ± 12.27 percent at 30 percent light depth
and 4.77 ± 7.53 percent at the 5 percent light depth at stations
along transect 1 but less than 2.0 percent of the productivity
along transect 2.

Much attention is currently being focused on ice-edge phy-
toplankton blooms and their causative mechanisms. Several
processes have been hypothesized as being important to the
initiation and development of these blooms. These include:
wind dampening effects of ice, meltwater-induced vertical sta-
bility, and seeding of surface waters by epontic-algae. Smith and
Nelson (in preparation) have demonstrated that meltwater in-
put was important to the development of a vertically stable
regime favorable for phytoplankton growth. In addition, since
both N. curta and N. closterium are known to be significant
components of the ice-algal communities in the Ross Sea and
since we observed these species in ice samples obtained near
our study area, the autoradiographic data provide indirect evi-
dence that melting pack ice released viable cells into the ice-
edge waters, and we suggest that this process was of critical
importance in the development of the observed bloom.
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was sponsored by National Science Foundation grant DPP
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Phytoplankton studies of the Scotia
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This study was carried out during the Protea Expedition on
board RJ1V Melville between 20 February and 31 March 1984.
Regions proximal to four island groups (South Georgia, South
Orkney, Elephant Island, and King George Island) were investi-
gated with respect to surface concentrations of nanoplankton
(less than 10 micrometers in diameter) and microplankton
(greater than 10 micrometers in diameter) chlorophyll, ade-
nosine triphosphate, particulate organic carbon, and auto-
trophic and heterotyrophic microbial eucaryotes (via micro-
scopical analysis). These samples were taken during transects
which were between deep oceanic and shallow shelf waters
north of the Scotia Ridge. In addition to the samples taken along
the Scotia Ridge, four samples were obtained during the trans-
ect up the Bransfield Strait.

A relationship was found between the percentage of surface
nanoplankton chlorophyll concentration and depth of the
ocean bottom for the South Orkney Islands. The data indicate
that near this island group, surface phytoplankton stocks con-
tained more than 50 percent microplankton cells in oceanic
regions which were less than approximately 2,000 meters in
depth (figure, part A). This trend, however, was not found for
the other island groups which were transected.

Several recent studies have indicated that krill are much more
efficient grazers of microplankton-sized particulates than they
are of nanoplankton (Boyd 1982; McClatchie and Boyd 1983;
Meyer and El-Sayed 1983; Quetin and Ross in press). It is ex-
pected that krill graze down microplankton stocks (Hardy and
Gunther 1935; Marr 1962), but nanoplankton biomass should be
much less affected. Therefore, because krill are thought to be
the dominate herbivore around the Antarctic Peninsula, the
percentage of nanoplankton biomass in specific localities may
reflect the extent of predation by krill.

Macaulay, Daly, and Mathisen (Antarctic Journal, this issue),
with an acoustical array, continuously monitored net zoo-
plankton density. They found that krill population density var-
ied greatly between the islands studied (e.g., Elephant Island
was higher than King George Island, both were much higher
than South Georgia Island, and all, in turn, were much higher
than the South Orkney Islands). With respect to their findings,
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