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Integrating studies of Southern Ocean ecosystems:
the black box beneath the sea ice needs to be opened

Masato Moteki?, Tsuneo Odate?
1 Tokyo University of Marine Science and Technology
2National Institute of Polar Research
3The Graduate University for Advanced Studies

The krill-based food web in the Southern Ocean has been well studied. The copepod/fish-based food
web is also important in these waters and has been a focus of recent attention. In western Antarctica (e.g.
the waters of the Scotia Sea), the two food webs appear to be distributed in a mosaic pattern through
space and time. The geographical boundaries between the two webs have not been precisely located, and
the drivers of the trophic interactions within them are poorly understood. Compared to the depth of
studies on Antarctic krill, very little attention has been focused on the life histories of myctophid fish. We
recently showed that the larvae of Electrona antarctica, an Antarctic myctophid, congregate near ice
edges, even though the adults have a much wider geographical distribution. Thus, spawning and early life
history activities are probably related to the presence of sea ice or sea ice-related phytoplankton blooms.
The food webs and ecosystem structures beneath sea ice are not well understood because of the logistical
difficulties involved in collecting robust data (these systems may be viewed as an intractable “black box™).
Few data are available on the dynamics of sea ice biota or the plankton blooms that occur at ice edges as
meltwater is released during spring warming. An improved understanding of the ecosystem beneath sea
ice is essential for ecological studies of both krill- and myctophid-based food webs. The black box
beneath the ice should be opened.
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