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Photophysiological responses
and the structure are the key
to the success of lush
vegetation in Antarctic lakes

Yukiko Tanabe

(National Institute of Polar Research)
Abstract:

Unique phytobenthic communities in Antarctic freshwater lakes, are one of the most luxuriant
vegetation across the lake and terrestrial ecosystems in continental Antarctica. During summer ice-
free conditions, the phytobenthos were exposed to high levels of photosynthetically active radiation
and UV, because of the low concentration of UV-absorbing materials and the continuous solar
radiation. Almost lakes were oligotrophic, with transparent. The phytobenthoic communities were
composed dominantly of cyanobacteria and green algae, and in a minority of mosses and diatoms,
which form mat structures with vertically color pattern. Photosynthesis measurements of the
phytobenthos showed that they might be in a stressed condition, however, they can grow slowly but
positive activity. Photosynthetic pigments analyses revealed that, in addition to the high contents of
pigments and protective-substances in the surface layer of the phytobenthos, the pigments changed
the functions such as “photo-protection, light-harvesting, light-regulation” in response to changes
in the light environment. With these strategy: photophysiological responses and formation of the
mat structure, the phytobenthos allowed the growth and survival by using the possible light energy
while preventing from death during a short but strong light summer, and were considered to lushly
develop in Antarctica.
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