Structure of marine ecosystem under fast sea-ice: insight from stable-isotope analysis
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The marine biological environment in Lutzow-Holm bay have large variability, and it seems to affect breeding of Adélie
penguins Pygoscelis adeliae, through trophic relationships. However, this region is often covered with thick fast sea-ice
throughout a year. Thus, ecological surveys under the sea ice are largely limited. Therefore the ecosystem structures were still
unknown. To elucidate ecosystem structures in this region, we measured stable isotope ratios (3"°C, 3'°N) of POM, copepods,
amphipods, krill, fishes and the blood of Adélie penguins that were collected during 2010/2011 and 2011/2012 (JARES52,53).
Delta’’C and 8"°N of POMs (particulate organic matter) sampled at offshore region (pelagic phytoplankton-derived) were
relatively low (8"°C: -28.1%o, 5'°N: 0.1%0) and that sampled at inshore region (ice algae-derived) were relatively high (5"C:
-15.7%o, 8"°N: 5.1%o). Delta’C and 3'"°N of copepods, amphipods, some of fishes and Cristal krill Euphausia crystallorophias
were relatively high, suggesting that those organisms belong to the inshore ice algae-based food web. On the other hand,
Antarctic krill Euphausia superba showed relatively low 8'°C and 5'"°N, suggesting the transportation from offshore region.
Adélie penguins used Antarctic krill as their main diet in addition to other inshore-based diet items. These results suggest that a
mixture of inshore and offshore-based organisms form the under-ice biological communities, and the transportation of the

offshore-based krill appears to be important for the productivity of penguins in Lutzow-Holm bay.

Pygoscelis adeliae

2010/2011 2011/2012 JARES2 53
POM
515N 513(:
POM
SBC  -28.1%0 SBN  0.1%0 SBC -15.7%0
SN 5.1%o Euphausia crystallorophias
613(: 615N

Euphausia superba SBC O™N



