Intellectual Evolution and Context of the Palmer LTER (2005)

Although our initial concept of the importance of the effects of seasonal sea ice dynamics on the vitality of all levels of the pelagic ecosystem remains at the core of our research, we have a growing understanding of the complexities of the coupled atmosphere-ocean-sea ice-biota interactions.  Our first working hypotheses were relatively simplistic, and focused on the extent of pack ice in winter as the sea ice variable with the most impact.  This paradigm underwent a shift as we recognized that timing and duration of sea ice also had an impact at various levels of the ecosystem, and that the various components of the ecosystem responded differently to the same factor.  Initially we recognized that other physical factors, such as variations in oceanic circulation, would also affect biological processes. Recent analyses have shown both the pervasiveness of warmer Upper Circumpolar Deep Water on the shelf, and interannual variability in its horizontal extent, 
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and a role for the UCDW suggested feedback with the atmosphere.  We also became increasing aware of tropical/high latitude teleconnections, e.g. the links between Antarctic waters in the south east Pacific (waters west of the Antarctic Peninsula) and ENSO conditions in the tropical Pacific.  As the long-term data sets increased, and analyses of climate data began to show statistically significant warming trends and a trend toward later and later sea ice formation in the fall, and that the Adelie penguin population numbers were decreasing around Anvers I., we were faced with the challenge of detecting trends against a background of strong interannual variability, decadal scales of variability, regime shifts, and/or long term cycles.  We had to think about possible ecological responses to climate change, and what kinds of data we need both to detect current responses and to predict responses in the future.  Our working hypotheses began to incorporate ideas about non-linear responses to changing conditions, about how changes in timing of life cycles of predator and prey could create ‘mismatches’ in the need for and availability of food, and optimal habitats defined by different suites of conditions depending on the species investigated.  Midway through this third granting period we find ourselves on the threshold of being able to detect and interrelate responses in the pelagic ecosystem west of the Antarctic Peninsula.
