A Landscape Approach to Exploring Coral Reef 
Resiliency and Adaptation to Climate Change

Statement of the Problem: A complex array of local and global stressors has caused degradation of coral reefs worldwide, but climate change looms as the greatest global threat to the vital goods and services that healthy coral ecosystems provide. Within the Caribbean, coral bleaching and disease reached unprecedented levels during 2005.  Indeed, the recent instability and downward trend in coral community structure are unprecedented for at least 220,000 years (Pandolfi and Jackson 2006).  Our knowledge of coral resiliency, its ability to adapt to rapidly changing environmental conditions,  and the reproductive potential of source (thermally and disease tolerant) populations is presently insufficient for resource manager to forecast and manage for impending changes to valuable coral ecosystems.  
Objectives: The overall goal of the proposed project is to apply geospatial data integration techniques to compare, contrast and resolve site-scale changes with landscape-scale heterogeneity and ecological processes.  We plan to compile, develop and use physical, chemical, biological, and ecological datasets to build powerful methods to examine spatial heterogeneity and temporal patterns of distribution, abundance, and health of corals and other key plant and animal species in reef communities.  Spatial discrimination tools and modeling techniques will focus on reef communities composed the elkhorn coral (Acropora palmata) and staghorn coral (Acropora cervicornis) (the only corals listed as “threatened” under the Endangered Species Act), relating to bleaching, disease, resistance, resilience, and sustainability.   The focus will be on NPS coral reef reserves and other region-wide marine managed areas in and around the U.S. Virgin Islands and off the Florida Keys. 

Work strategy :  Numerous existing, substantive, remotely-sensed and in situ-acquired assessments and monitoring datasets in the Caribbean and Florida regions are available. Several of these datasets have been already incorporated into robust GIS platforms and conceptual models. These information sources have been developed over the past two decades by USGS, NPS, NOAA, NASA, U.S. Territories in the Caribbean, several universities,  other Caribbean Island nations, and non-governmental organizations (NGOs).  These various institutions are, or will be, represented as collaborators in the project team and are expected to bring significant data resources and in-kind services to the overall project.  Note too that the objectives of this project will link directly with plans by the USGS Eastern Region to use available FY 2007 DOI Landscape and Biology’s State Partnership Program funding to support coral reef research related specifically to field studies of marine reserve function of NPS parks in the Virgin Islands and Dry Tortugas.

Relevance and Impact:  The proposed effort aligns strategically with the missions of DOI, USGS and our sister DOI bureaus.  With sound multidisciplinary, integrated science, our project will address  plans of  all USGS Disciplines and many  relevant Programmatic Goals, including those of Coastal and Marine Geology;  Earth Surface Dynamics, Terrestrial,  Freshwater and Marine Ecosystems and Fisheries and Aquatic and Endangered Resources. This project meets the expressed information needs of the Coral Reef Task Force and associated Local Actions Strategies of the member states..  Also, through this important project, the USGS will be responsive to the President’s Ocean Action Plan and the associated Ocean Research Priorities Plan (specifically the near-term priority titled “Comparative Analysis of Marine Ecosystem Organization” with its focus on marine managed areas), both of which stress the need to understand, protect, and conserve the Nation’s valuable coral reef resources.  
Partnerships:   As noted above, the proposed project will meet the needs of the NPS, FWS, and NOAA, with each bureau responsible for managing hundreds of thousands of hectares of submerged lands with living coral reefs.  
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