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                    Summary
This chapter provides a first synthesis of the data on primary production and consumption by invertebrate consumers in McMurdo Sound, Antarctica. The McMurdo Sound environment is briefly described, covering aspects such as bathymetry, sea ice development and breakout, and the hydrological regime. Based on available information an interpretation of the circulation patterns within the Sound and beneath the McMurdo Ice Shelf is given. A simple model of primary production and consumption is presented and the annual production cycle is discussed. In the eastern Sound the annual net production of the phytoplankton is estimated at 43.9 gCm−2. Of this the annual bloom of Phaeocystis advected under the sea ice from the ice edge to the north contributes 16.1 gCm−2. Annual sea ice microalgal net production is estimated at 11.6 gCm−2. Overall the sea ice microalgae contribute up to one-third of the annual microalgal production. In the shallow waters of the eastern Sound the benthic microalgal production is estimated at 26.0 gCm−2. Production of the phytoplankton and the benthic microalgae are much lower in the western Sound. Of the annual sea ice microalgal production at least 70% is released to the water column on the melting of the ice. The water column heterotrophs and the zooplankton consume no more than 3% of the annual phytoplankton production. At least 80% of this production sediments to the bottom. The impacts of perturbations, such as variations in the timing and extent of the sea ice breakout, the depth of snow cover on the sea ice, and changes in the current systems under the influence of external driving forces are briefly discussed. The main points to emerge are: (1) the McMurdo Sound primary production is high when compared with that of the open Southern Ocean, but it is comparable to that of the ice edge zone; (2) the important contribution made to primary production by the annual Phaeocystis bloom; (3) the major contribution which is made by the benthic microalgae in shallow inshore waters, a contribution that has been largely ignored in studies to date; (4) the high degree of natural variability within the system; (5) the potential for change in the various environmental variables that influence the system; and (6) the deficiencies in the data base and the need for integrated year-round studies of primary production and consumption.
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