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Ocean ecosystems are changing and developing the capacity to resolve those changes and understand the implications for humanity is a clarion call for oceanography.  Traditional modes of sampling will not suffice and efforts must be focused on developing networks capable of operating in a harsh environment and maintaining themselves for sustained periods at sea.  Our interests are focused on developing the glider technologies that provide the suite of ecosystem relevant measurements for determining ecosystem status in extreme ocean environments. We are combining physical/biogeochemical robotic sampling to enable ship-based adaptive sampling.  This cluster of autonomous systems is set to study the dynamical interaction between the atmospheric forcing, physical mixing and phytoplankton concentration, metabolism and diversity.  Additionally the glider cluster is collecting active and passive acoustic data to help map secondary and higher trophic levels. We are deploying this glider network along the Western Antarctic Peninsula (WAP) which is undergoing some of the most dramatic climate changes on Earth. The WAP region has experienced a winter warming trend during the past half century that is ~5.4 times the global average.  In this region, 87% of the glaciers are in retreat. Consistent with this warming, the sea ice season is shorter with perennial sea ice no longer present, and this is resulting in the warmer subpolar ice-free maritime system of the northern WAP expanding southward, displacing the continental, polar system of the southern WAP.  This is altering the entire ecosystem.  Despite these changes, scientists cannot balance the heat budget much less understand the ecosystem changes.  The decline of ice has, and will continue to, drive one of the largest and most rapid climate induced shifts in a marine ecosystem on Earth.  This change spans from the microbes to the highest trophic levels (penguins, seals, whales).  Thus the WAP region provides an opportunity to study food-web responses to climate change.  The WAP glider program, which began just a year ago, has already documented how the dynamics in penguin foraging is impacted by changing hydrography, by altering preferred food sources.  In the coming years efforts will now focus on the deep ocean forcing of the continental shelf wide dynamics as the major heat source in the WAP reflects the deep ocean water.  Results of how the ecosystem data will enable ecosystem modeling will be discussed with how it might support applied efforts such as supported by NOAA’s IOOS program.  
