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Cover: Steam plume rises from Redoubt Volcano following the early morning explosive
eruption on April 4, 2009. Pyroclastic flow and lahar deposits are visible on the lower
north flank, upper piedmont glacier, and upper Drift River valley. Aerial view is from the
northeast. Located in Lake Clark National Park & Preserve, Redoubt is built upon the
expansive Aleutian Mountain Range, visible in upper right background. Photograph by
Game McGimsey, AVO/USGS. AVO database image at URL: http://www.avo.alaska.edu/
images/image.php?id=17861.
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2009 Volcanic Activity in Alaska, Kamchatka, and the
Kurile Islands—Summary of Events and Response of the

Alaska Volcano Observatory

By Robert G. McGimsey!, Christina A. Neal, Olga A. Girina2, Marina Chibisova3, and Alexander Rybin3

Abstract

The Alaska Volcano Observatory (AVO) responded to
eruptions, possible eruptions, volcanic unrest, and reports of
unusual activity at or near eight separate volcanic centers in
Alaska during 2009. The year was highlighted by the eruption
of Redoubt Volcano, one of three active volcanoes on the
western side of Cook Inlet and near south-central Alaska’s
population and commerce centers, which comprise about
62 percent of the State’s population of 710,213 (2010 census).
AVO staff also participated in hazard communication and
monitoring of multiple eruptions at ten volcanoes in Russia as
part of its collaborative role in the Kamchatka and Sakhalin
\olcanic Eruption Response Teams.

Introduction

The Alaska Volcano Observatory (AVO) monitors,
reports, and studies volcanic unrest at Alaskan volcanoes.
The year 2009 was dominated by the eruption of Redoubt
\olcano in Cook Inlet. AVO also responded to volcanic unrest
at several other volcanoes in Alaska, including Fourpeaked,
Aniakchak, Veniaminof, Shishaldin, Okmok, and Cleveland,
as well as non-volcanic activity mistakenly attributed to
Mount Sanford, an inactive volcano, by local residents (fig. 1).

Of the more than 50 historically active volcanoes in
Alaska (Cameron and others, 2008), 31 were monitored in
2009 with a network of seismometers sufficiently reliable in
their operation to consistently track earthquake activity (fig. 1;
table 1); on November 17, 2009, four volcanoes—Fourpeaked,

Aniakchak, Veniaminof, and Korovin—were delisted
because their seismic networks had become non-functional,
reducing the seismically monitored volcanoes to 27. Seismic
stations are in place at two additional volcanoes (Little

Sitkin and Semisopochnoi (fig. 1); however, telemetry

links are intermittent and background seismicity has not
been confidently determined. Thus, AVO does not yet
consider these volcanoes formally monitored with seismic
instrumentation. AVO’s routine monitoring program includes
twice-daily analysis of seismicity and satellite imagery, web
cameras, occasional overflight observations and airborne-gas
measurements, and compilation of pilot reports and
observations of local residents and mariners. Additionally,
AVO receives real-time deformation information from
permanent Global Positioning System (GPS) stations at four
Alaska volcanoes (Okmok, Augustine, Akutan, and Spurr).

In recent years, periodic analysis of Interferometric Synthetic
Aperture Radar (InNSAR) imagery also has been used to detect
deformation at volcanoes in Alaska (Lu and others, 2003;

Lu, 2007; Lu and others, 2007).

AVO continues to participate by formal agreement with
the Kamchatkan Volcanic Eruption Response Team (KVERT;
Kirianov and others, 2002) and the Sakhalin Volcanic Eruption
Response Team (SVERT; Rybin and others, 2004) to aid
in satellite monitoring of Russian volcanoes and support
dissemination of hazard information. In 2009, AVO assisted
in broadcasting alerts about eruptive activity at eight Russian
volcanoes in Kamchatka and Northern Kuriles (Sheveluch,
Klyuchevskoy, Bezymianny, Kizimen, Karymsky, Koryaksky,
Gorely, and Ebeko), and two in the Central Kuriles (Sarychev
and Raikoke).

1U.S. Geological Survey, Volcano Science Center, Alaska Volcano Observatory, 4200 University Drive, Anchorage, Alaska 99508-4664.

2Kamchatka Volcanic Eruptions Response Team, Institute of Volcanology and Seismology, Piip Blvd., 9 Petropavlovsk-Kamchatsky, Russia 683006.

3Sakhalin Volcanic Eruptions Response Team, Institute of Marine Geology and Geophysics, Nauki Street, Yuzhno-Sakhalinsk, Russia 69302.
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Table 1. History of seismic monitoring of Alaskan volcanoes from August 1971 through December 2009.

Introduction

[History of seismic monitoring compiled by J. Dixon, U.S. Geological Survey (2009). “First station installed” is defined as the receipt

of real-time data from the station. This date can be many months following initial fieldwork at the volcano. Alaska Volcano Observatory
(AVO) considers the seismic network “complete” following installation and data transmission from a minimum of four seismic stations.
Typically, AVO seismologists wait about six months or more to understand background rates of seismicity before formally declaring a
volcano seismically monitored and adding it to the monitored list. We note here the first mention of the seismic status of each monitored
volcano in the AVO weekly update. Regularly issued written information statements began during the Redoubt eruption in 1989-90 and
were expanded to include all Cook Inlet volcanoes in April 1991. The Magnitude of Completeness is the lowest magnitude that can
confidently be located for activity detected in 2009. For more information on specific network histories, readers are referred to the series of
annual seismic summaries prepared by AVO (for example, Dixon and others, 2010)]

Volcano Approximate start date of seismic monitoring Magnitude of
completeness

Wrangell First station installed — July 2000 1.0
Network complete — August 2001
Added to monitored list in weekly update — November 2001

Spurr First station installed — August 1971 0.1
Network complete — August 1989
Added to monitored list in weekly update — April 1991

Redoubt First station installed — August 1971 0.4
Network complete — August 1988
Added to monitored list in weekly update — April 1991

lliamna First station installed — September 1987 0.3
Network complete (Min 4 stations) — September 1994
Added to monitored list in weekly update — April 1991

Augustine First station installed — October 1970 -0.1
Network complete — August 1978
Added to monitored list in weekly update — April 1991

Fourpeaked First station installed — September 2006 1.0
Network complete — October 2006
Added to monitored list in weekly update — July 2007
Removed from monitored list in November 2009

Katmai-North (Snowy) First station installed — August 1988 0.9
Network complete — October 1998
Added to monitored list in weekly update — December 1998

Katmai-Central (Griggs, Katmai, First station installed — August 1988 0.4

Novarupta, Trident) Network complete (Min 4 stations) — July 1991

Added to monitored list in weekly update — November 1996

Katmai-South (Martin, Mageik) First station installed — August 1988 0.4
Network complete — July 1996
Added to monitored list in weekly update — November 1996

Ukinrek Maars/ Peulik First station installed — March 2005 0.9
Network complete (Min 4 stations) — March 2005
Added to monitored list in weekly update — April 2005

Aniakchak First station installed — July 1997 1.3
Network complete — July 1997
Added to monitored list in weekly update — November 1997
Removed from monitored list in November 2009

Veniaminof First station installed — February 2002 14
Network complete — February 2002
Added to monitored list in weekly update — September 2002
Removed from monitored list in November 2009

Pavlof First station installed — July 1996 19

Network complete — July 1996
Added to monitored list in weekly update — November 1996
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Table 1. History of seismic monitoring of Alaskan volcanoes from August 1971 through December 2009.—Continued

[History of seismic monitoring compiled by J. Dixon, U.S. Geological Survey (2009). “First station installed” is defined as the receipt

of real-time data from the station. This date can be many months following initial fieldwork at the volcano. Alaska Volcano Observatory
(AVO) considers the seismic network “complete” following installation and data transmission from a minimum of four seismic stations.
Typically, AVO seismologists wait about six months or more to understand background rates of seismicity before formally declaring a
volcano seismically monitored and adding it to the monitored list. We note here the first mention of the seismic status of each monitored
volcano in the AVO weekly update. Regularly issued written information statements began during the Redoubt eruption in 1989-90 and
were expanded to include all Cook Inlet volcanoes in April 1991. The Magnitude of Completeness is the lowest magnitude that can
confidently be located for activity detected in 2009. For more information on specific network histories, readers are referred to the series of
annual seismic summaries