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Statement of Problem—Potential losses from volcanic eruptions in Alaska are increasing as the State’s population, economic activity, and aircraft traffic rise (1995 to 2005 population up 10.3%, passengers through Ted Stevens International Airport in Anchorage up 15.7%).  The threat to aviation is acute.  Frequency and magnitude of potential eruptions tend to increase with size of a volcanic center, whereas controls on eruptive style are best evaluated from studies of the past activity at specific centers.  Long-lived volcanoes and those that occur in closely spaced clusters are the most likely to produce large, commonly explosive, eruptions.  Some may be of sufficient height or degree of internal alteration that they may be prone to collapse and feed debris avalanches and far-traveled lahars.  Volcanoes that are very large, those that have been particularly explosive, and those close to and upwind of major population centers merit focused study and monitoring.  Volcanoes of Cook Inlet are close to Anchorage and are targeted for intensive study by the Alaskan Volcano Observatory, but some large caldera systems and volcanic clusters of the Aleutians, such as on Unimak Island, and the very large volcanoes of the Wrangell Mountains are also potential high-risk centers.  Multidisciplinary geologic mapping, geochronology, and geophysical studies of these would lead to improved risk assessments and understanding of hazardous volcanic processes at some of the largest convergent margin volcanoes in North America.  

Objectives—Large, long-lived, or tightly clustered Alaskan volcanoes will be identified on the basis of existing maps, eruptive chronologies, and historical records.  Goals are to provide chronologies and complete eruptive characterizations, as well as information on magma storage conditions and depths, in order to develop probabilistic models of volcano behavior, to identify potential for unprecedented events, and to forecast realistic future scenarios and how they would impact aviation, infrastructure, communities, and ecosystems.

Work Strategy—Existing knowledge and reconnaissance mapping of selected high-risk volcano(es) will guide the combination of geologic mapping, field observations, sampling, geochronology, and rock geochemistry for a particular locality.  Results will be used to determine volumes, ages, compositions, and pre-eruptive properties of magmas (e.g., temperature, storage depth, gas content), as well as eruptive styles and depositional modes.  Radiocarbon and argon geochronology are critical components of any such research.  Magmatic processes and storage conditions will be deduced from rock and mineral geochemistry and from ongoing regional geophysical surveys.  Possible targets are (1) the closely spaced volcanoes of Unimak Island (Wesdahl, Fisher caldera, Shishaldin, Isanotski, and Roundtop) that have produced a wide variety of large and small Holocene eruptions and several historical eruptions; and (2) the enormous Wrangell Mountains volcanoes that include Mount Churchill, likely source of the widespread Holocene White River Ash, and historically active Mount Wrangell.  

Relevance and Impact—Outcomes of the proposed research will influence decisions on monitoring levels and interpretations for restless volcanoes, as well as on infrastructure and land use planning.  Two volcanoes of each group suggested for study are listed as "high threat" in the National Volcano Early Warning System report (OFR 2005-1164).  Scientific results will be relevant to understanding magmatic processes and assessing hazards in volcanic arcs worldwide.
Partnerships—Collaboration with researchers and students at the University of Alaska, Fairbanks, through AVO will continue and there will be opportunities for topical studies by groups from other universities.  Analysis of potential volcanic impacts on ecosystems may be undertaken by colleagues in other USGS disciplines.  Alaska Native Corporations, National Park Service, US Fish and Wildlife Service, and possibly the Trans Alaska Pipeline organization will be involved, depending on locations of fieldwork.  

