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The Palmer Long Term Ecological Research Project (PAL) seeks to understand the structure and function of the Antarctic marine and terrestrial ecosystem in the context of physical forcing by seasonal to interannual variability in atmospheric and sea ice dynamics, including forcing by long-term climate change. Focused on the western Antarctic Peninsula (WAP) region, the PAL LTER measurement system is explicitly designed to study changes in time and space of marine foodwebs consisting principally of diatom primary producers, the dominant herbivore Antarctic krill, Euphausia superba, the apex predator Adélie penguin, Pygoscelis adeliae and a microbial foodweb in which planktonic Bacteria, Archaea and bacterivorous protozoa may play an important role as food for zooplankton. PAL studies WAP ecosystems annually over a regional scale, fixed, 3-dimensional grid of oceanographic stations, and seasonally at Palmer Station (64º46 S, 64º04 W). Sea ice extent and associated variability affect ecosystem processes at all trophic levels. In recent years sea ice extent has diminished in response to a general warming in the region. Long-term population trends of ice-dependent Adélie penguins in the PAL area provide a clear example of how regional climate warming has impacted the foodweb. Adélie populations at the five major rookeries studied near Palmer Station for the past 30 years have all shown a gradual decrease in numbers. The site of PAL research runs perpendicular to a strong climatic gradient between the cold, dry continental regime to the south, characteristic of the Antarctic interior, and the warm, moist, maritime regime to the north. A North to South shift in this gradient associated with climate migration is giving rise to large environmental variability and to climate-induced ecosystem change in the region. Currently, a more maritime regime that is migrating south along the Antarctic Peninsula appears to be replacing the polar ecosystem that once dominated the northern part of our study region. The paleo record shows that climate migration has been responsible for WAP ecosystem variability for at least the past 2500 years and the current shift in this climate gradient is still in progress. To date, climate migration appears to be matched by ecosystem responses along the peninsula that include declines in the populations of Adélie penguins and some polar fishes whose life histories are also ice-dependent. We hypothesize that climate-related population shifts will be most clearly manifested by changes in top predators (penguins) and certain polar fishes in predator foraging environments because these longer- lived species better integrate recent climate trends (and because individual species are more sensitive indicators than aggregated functional groups). We also hypothesize that analogous modifications will become manifest at lower trophic levels in the years ahead. However, these lower level changes are likely to be observed only through long-term observations consistent with the concept of climate-induced expansion and contraction of ecosystem boundaries along the WAP. In this proposal we seek support to continue PAL LTER investigations on the interactions between climate migration and ecosystem response at all trophic levels. By these studies, we seek to understand how the effects of climate migration cascade in time and space through extant marine and coastal biomes in the WAP region.  
