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Introduction

In the Antarctic Ocean, phytoplankton constitutes
the major group of aquatic primary producers (Medlin
& Priddle, 1990), synthesizing organic compounds from
inorganic carbon through the process of photosynthesis,
being the base of the food web. The phytoplankton is
grazed on by Zooplankton (mainly the krill in Antarctic
waters), fish larvae and invertebrate grazers, which in turn
are consumed by top predators of the pelagic food web.
Phytoplankton plays a key role on the biogeochemical
cycles and on the transfer of organic matter and energy,
being responsible for roughly half of the carbon fixation
on Earth (Falkowski et al., 2000). As a consequence,
oceans play a key role on the global carbon cycle and
climate regulation (Chisholm et al., 2010).

Changes on phytoplankton composition and abun-
dance are controlled by environmental factors such as
light, inorganic nutrients availability, grazing and physical
mechanisms (i.e. upwelling, turbulence, etc). In high
latitudes, light is a key limiting factor since the remarkable

seasonal variation of solar radiation and ice coverage

lead to strong seasonality, reflected on phytoplankton
composition and abundance (Whitaker, 1982).

Microscopic algae have the physiological ability to
colonize numerous habitats. In Antarctic ecosystems,
they have developed the skill to live in sea-ice and, during
the summer, as the ice melts and retreats, it seeds the
upper ocean with the microbial community from the ice
and also fertilizes the ocean with iron and other nutrients
(Smetacek & Nicol, 2005). The melting process leads to
the formation of a low salinity, stable surface layer, which
prevents deep mixing of phytoplankton cells away from
optimum light concentrations and a bloom can develop
(Smith & Nelson 1985).

Since they have a strong relationship with the water
masses, the study of phytoplankton species composition
and abundance has been used as a tool for environmental
monitoring in several ecosystems. In this context, since 2002
the research group FITOMAR (Institute of Biology, UFR])
has been investigating the microphytoplankton community
structure on the inshore region of Admiralty Bay.

Traditionally, as noted above, Antarctic microalgae
studies have been focused on phytoplankton due to

its important role on the pelagic ecosystem. But, many
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investigations have demonstrated that high primary
production rates observed in several periods were actually
due to microphytobenthos contribution, especially in
shallow areas (Palmisano & Sullivan, 1983; White et al.,
1993). Furthermore, this community constitutes the
main food source for benthic invertebrates in bays and
inlets, e.g. the Krill (Knox, 1994).

Admiralty Bay

Admiralty Bay (62°03” - 12’S, 58°18” - 38’W), located
at King George Island, is a deep fjord-like embayment with
500 m maximum depth at its center (Rakusa-Suszczewski
et al. 1993). The waters from the bay mix with the oceanic
deep waters from Bellingshausen and Weddell Seas at
its southern opening, which connects to the Bransfield
Strait (Rakusa-Suszczewski 1980; Lipski 1987). Water
temperatures in early and late Summer are -0,4 £ 0,2 °Cand
1,5 + 0,3 °C, respectively, while salinity varies between 34,6
+ 0,1 and 33,9 + 0,5, for those periods (Lange et al, 2007).
In the context of water column production, Admiralty Bay
at nearshore can be considered as Platt et al. (2003) defined
as “high nutrient - low chlorophyll (HNLC): showing
high inorganic dissolved nitrogen (16.6 — 46.9 uM) and
phosphate (0.2 - 9.9 M) concentrations, while chlorophyll
levels are lower than 1.7 ug I (Lange et al, 2007).

What did we do?

In the context of the PROANTAR (Programa
Antartico Brasileiro), our activities began during the
OPERANTAR XX (2002/2003) aiming to study the effects
of environmental impacts (natural and anthropogenic)
on the phytoplanktonic community structure, through
analysis of long-term temporal series. These activities were
developed until 2010, through four surveys, including
samplings in both early and late austral summer periods.

Phytoplankton variability in Admiralty Bay
Microphytoplankton is dominated by diatoms, both in

abundance (90%) and in richness (77%). Pennate diatoms

are the main group in early summer, while centric diatoms

show higher abundance in late summer (Lange et al., 2007).
During the first part of the season, nearshore phytoplankton
is characterized by nanoplanktonic organisms (<20 pm)
and pennate diatoms, mainly benthic species associated
to sea-ice environment (ie. Cocconeis spp., Navicula spp.
and Synedropsis spp.). After the melting and retreating of
ice, a community characterized by a high abundance of
typically pelagic diatoms (Corethron pennatum and several
species of Fragilariopsis and Thalassiosira), adapted to the
planktonic life, flourishes (Lange et al., 2007).

New motivations

Over the past several decades, the marine ecosystem
along the western continental shelf of the Antarctic
Peninsula(WAP)hasundergonerapid warming,leadingto
changes in planktonic community (Ducklow et al., 2007).
As a result, populations of sea ice-dependent species of
lower and higher trophic levels are being demographically
displaced poleward and are being replaced by ice-avoiding
species (e.g., krill and microplanktonic diatoms are being
replaced by salps and cryptophytes) (Montes-Hugo et al.,
2009).

In Admiralty Bay, picoplankton and nanoplankton
are the dominant groups, with microplankton diatoms
as the second group in abundance. Between the decades
of 1990 and 2000, several studies showed a decline in
diatoms contribution (Kopczynska, 2008), in relation to

those observed in the continental shelf region.
Present and Future Studies

New approaches of phytoplankton monitoring
in Admiralty Bay will be established by our group,
including the analysis of size-fractioned pigments
by spectrofluorometry, phytoplankton analysis by
FlowCAM' (inflow imaging system) and the analysis
of density and biovolume of pico and nanoplankton
by epifluorescence microscopy, and also with a higher
sampling frequency effort. Additionally, the composition
of microphytobenthos species will be carried out to study

the effects of environmental changes over this community

in the nearshore Antarctic ecosystem.
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