QUARTERLY

Pavlof Volcano awoke from an eight-year
slumber and began to erupt violently just
two months after a new network of seis-
mometers was installed on its flanks by a
team of Alaska Volcano Observatory sci-
entists from the Geophysical Institure.
One of the most active volcanoes in the
world, Pavlof exploded in September and
continued to erupt through-
out the winter. While car-
sized pieces of rock spewed
out of the 8,261-foot vol-
cano, the new network en-
abled AVO researchers to
monitor the activity from
the safety of their offices in
Fairbanks and Anchorage.
The new network is part
of AVO’s Central Aleutian
Expansion, which is design-
ed to monitor active volca-
noes in the Aleutian chain
that have presented serious
hazards to high-flying jet air-
craft in the past. Funds for
the new network were pro-
vided by the Federal Avia-
tion Administration.
“Many people don’t re-
alize that about 10,000 pas-
sengers and most of the air
cargo between eastern Asia and North
America pass over Alaska’s volcanoes every
day,” said Professor of Volcanology John
Eichelberger, AVO’s coordinating scien-
tist.
The Pavlof network was installed by
GI Volcano Seismologist Steve McNutt,
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Geophysicist Guy Tytgat, and
graduate student John Benoit be-
fore autumn for a reason.

Pavlof has erupted 41 times
since the 1700s, and the volcano’s
last three periods of eruption—
from 1973-76, from 1980-‘83,
and from 1986-'88—all started

with increased seismic activity in autumn.
McNutt theorizes that Aleutian weather
patterns may stimulate Pavlof’s eruption
cycle.

“In the fall, Aleutian low-pressure sys-
tems cause sea level to become deeper by
about a foot,” he said. “The increased
water pressure on Pavlof’s base may force
magma to move in a way that is similar to
squeezing a tube of toothpaste from bot-

»
tom.

The Pavlof network is designed to pro-
vide AVO scientists with immediate in-
formation about the location and strength
of carthquakes beneath the volcano. Such
earthquakes, caused when molten rock
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Pavlof Volcano Erupts Right on Time

A quiet Pavlof Volcano
is pictured in the photo
atleft as the large cone to
the right of center. The
inser photo shows Paviof
Volcano erupting afier
an eight-year slumber.

The volcano exploded in

September and contin-
ued to erupt throughout
the winter. Photos by
Steve MeNutt (left) and
Donald Morris (inset).

rises toward Earth’s surface, can be used to
forecast an eruption or to confirm that an
eruption is occurring.

The new network, which was installed
by helicopter, is made up of 10, self-con-
tained, remote stations designed to radio
information about earthquakes to nearby
King Cove, and then over telephone lines
to the Seismology Laboratory in the Geo-
physical Institute. Similar networks were
installed on volcanoes near Akutan and
Dutch Harbor.

AVO is a cooperative project of the
U.S. Geological Survey, the Geophysical
Institute, and the Alaska Division of Geo-
logical and Geophysical Surveys.
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The Foundation of the
International Arctic Researc

This winter, the Kiewit Construction Company finished the foundation of the Inter-
national Arctic Research Center, a 100,000 square-foot structure that will attach to the
Geophysical Institute’s Elvey Building. Bids to finish the five-story center, which will
serve as a headquarters for scientists studying arctic and global research from around the
world, are expected to be awarded in December. Construction will resume in spring.

The images on this page show the
foundation of the International Arc-
tic Research Center in various stages

the foundation of the firsi flo

and a temporary access ramp

The $30 million project is being financed with funds from local, private, state, federal, and
international sources. Scientists plan to occupy the International Arctic Research Center
in January of 1999. The Geophysical Institute’s Atmospheric Science Group, GeoData
Center, Map Office, and the Keith B. Mather Library will be among the first to move into
the center, along with the Fairbanks Forecast Office of the National Weather Service and
the College International Geophysical Observatory of the U.S. Geological Survey. Japan-
ese agencies scheduled to occupy the building include the National Space Development
Agency, the Japan Marine Science and Technology Center, and the National Research
Institute for Earth Science and Disaster Prevention.
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Taku Glacier has been studied for decades,
but it took data gathered by a team from
the Geophysical Institute to prove thatitis
the deepest and thickest temperate glacier
yet measured in the world.

Using seismic reflection methods to
calculate its depth, Geophysical Institute
Professor Keith Echelmeyer and doctoral
graduate student Matt Nolan discovered
that the Taku Glacier is an alarming 1477
meters thick, which is more than four
times thicker than previously thought.

Prior to their research, most scientists
believed the glacier averaged between 300
and 350 meters thick, based on measure-
ments taken in 1949.

Scientists also believed that only 7 kilo-
meters of the glacier rested below sea level,
but Nolan and Echelmeyer’s research re-
vealed that at least 35 kilometers, or more
than half the length of Taku Glacier, rests
below sea level.

“The most alarming part of the discov-
ery is realizing scientists have been using
the wrong depth measurements for the
glacier for more than 40 years,” Nolan
said.

Nolan took his first depth measure-
ments of Taku Glacier while enrolled in
the Juncau Ice Field Research Program,
formed nearly four decades ago to bring

students of all ages onto the 55 kilometer-

long glacier. To measure its thickness, |

Nolan used the seismic reflection method,
which involves creating a loud noise with
dynamite on the glacier and listening for
its echo with a seismograph.

Roman Motkya, with the Alaska Divi- |

sion of Geological and Geophysical Sur-
veys, and Dennis Trabant, with the U.S.
Geological Survey, assisted in revealing
the unusual depth of the Taku Glacier by
measuring it with radar. Eventually, how-
ever, the team had to resort back to seismic
reflection methods because the glacier was
too thick to return a radar signal.

Today, the only glaciers in the world
known to be thicker than the temperate
Taku Glacier are polar glaciers in Green-
land and Antarctica, which are composed
of ice between 20 and 40 degrees below
zero. Temperate glaciers contain ice that
hovers near melting point.

Taku Glacier, the largest glacier drain-
ing the Juneau Ice Field in Southeast Alaska,
gained notoriety in the year 1750 when it
blocked the nearby Taku River and cre-
ated a large lake within its valley.

A repeat performance today would be
particularly hazardous because residential
developments are located in the valley
carved by the Taku River, which starts in

PHOTOS BY MATT NOLAN

Canada and runs into the ocean. In addi-
tion to its potential for causing flooding,
the unusual past of the glacier has caused
many scientists to ponder its future.

Atthe turn of the century, Taku Glacier
was a calving tidewater glacier. During its
advance, it built up a high moraine then
overrode it. This action ended calving,
placed the glacier terminus above sea level,
and cut it off from the ocean.

As a landlocked temperate glacier, it
distinguished itself for years by advancing
at high rates even though other glaciers fed
from the same ice field retreated.

Although the ice volume of the Taku
Glacier continues to increase, it stopped
advancingin 1988. Nolan and Echelmeyer
suspect high rates of erosion under the
glacier may be contributing to its current
standstill.

By comparing recent and historic mea-
surements, they theorize that a weak layer
of sediment, which lies between the Taku
Glacier and its bedrock, is being eroded at
a high rate. The sediment released during
the erosion of this layer may be entrench-
ing the glacier into the moraine at its
terminus, keeping the Taku Glacier land-
locked and preventingit from rising enough
to advance.

Their theory is described in detail in a
paper recently published in the Journal of
Glaciology. The paper was coauthored by
Motkya, and Trabant.

Like others, the researchers expect the
Taku Glacier to someday resume a gradual
advance, but no one is willing to say when.

ECHOES—T0 discover the depth of Taku Glacier,
researchers used the seismic veflection method, which
involves creating a loud noise with explosives (pictured
at left) and listening for its echo with a seismograph.
Roman Motyka is pictured above stringing out geophone
cable prior to the explosion.
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Hammer Award S
Vice President Al Gore gave one of his
1996 Hammer Awards to Alaska Volcano
Observatory employees for developing a
system to warn airline pilots about ash
clouds ejected from erupting volcanoes.

Deborah Williams, Special Assistant to
the U.S. Secretary of the Interior for Alaska,
presented the award to AVO, a joint effort
of the Geophysical Institute, the U.S. Geo-
logical Survey, and the Alaska Division of
Geological and Geophysical Surveys.

AVO employees were honored for “play-
ing a key role in implementing an effective
mitigation strategy to reduce human and
economic losses from aviation hazards due
to volcanic ash,” Williams said.

AVO monitors Alaska volcanoes and
provides near-real-time eruption warnings
and the prognoses of likely activity to the
National Weather Service, the Federal Avia-
tion Administration, air carriers and local
emergency officials.

The Hammer Award consists of em-
ployee certificates signed by Gore and a $6
hammer tied with a colorful ribbon, sym-
bolizing Gore’s answer to the $600 ham-
mer of yesterday’s government.

:
From left, Chris Nye, Bob Hammaond, Steve McNuit,
and fobn Eichelberger show the Hammer Award,

ARCO Award
The 1997 Science for Everyone free public
lecture series recently received a $3,200
grant from ARCO Alaska, Inc. The popu-
lar lectures will be held in public libraries
weekly throughout January and February
on Wednesdays in Fairbanks and Thurs-
days in Anchorage.

During the series, university lecturers
will talk about a variety of subjects, includ-
ing the aurora, comets, volcanoes, earth-
quakes, moose, dinosaurs, and even music
in science. Information about the free pub-
lic lecture series is available on the institute

homepage (http://www.gi.alaska.edu).

=
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Earthquake Workshop msssmesse
Groups of high school students will soon
help locate earthquakes around Alaska from
workstations set up in their own class-
rooms. The installation of seismometers
for use in high school classrooms is the
national goal of the Princeton Earth Phys-
ics Project (PEPP), a program steered in
Alaska by State Seismologist Roger
Hansen, Deputy State Seismologist Char-
lotte Rowe, and Geophysical Institute
graduate student Kent Lindquist.

As part of the project, 20 Alaska high-
school science teachers participated in a
seismology workshop presented in the
Geophysical Institute. Teachers who at-
tended the workshop are candidates to
receive a low-cost, high-quality seismo-
graph in their classroom sometime next
year, courtesy of the National Science
Foundation, which funds PEPP.

The earthquake-monitoring equipment
installed by PEPP will be used as both a
hands-on learning tool and a real source of
information for professional seismologists.

Comet Watch
Professor of Geophysics Hans Nielson
and Associate Professor Channon Price
organized a “Comet Watch Party” in March.
On three consecutive nights, hundreds of
Fairbanks residents watched comet Hya-
kutake through one of three telescopes set
up in the parking lot outside the Natural
Sciences Facility. Graduate students Laura
Peticolas, Tom Immel, and Andrea Freitag
provided the telescopes. Coffee was donat-
ed by the Alaska Coffce Roasting and the
North Pole Coffee companies. Another
comet watch party is planned for March
of 1997, when Hale-Bopp will be visible.

B

Moore Prize o
Wadati Professor of Seismology Max Wyss
received the 1996 Terrisand Katrina Moore
Prize for his work on seismic quiescence as
it relates to the potential for major earth-
quakes. Using a data set from Japan’s Na-
tional Research Institute for Earth Science
and Disaster Prevention, Wyss and gradu-
ate student Stefan Wiemer developed a
method to determine the potential for
earthquakes in three areas of seismic quies-
cence near Tokyo. Wyss plans to map all of
Japan for seismic quiescence.

Promotions —
Associate Professors Jim Beget, Keith
Echelmeyer and David Sentman recently
were promoted to the rank of professor
while Professors of Geophysics William
Sackinger and David Stone, were emer-
itized by UAF.

Peter Olsson recently
was hired by the Geo-
physical Institute asan
assistant professor of
atmospheric sciences
with a joint appoint-
ment to the physics de-
partment. Previously,
heworked asa research
associate at Colorado State University,
where he earned his M.S. (‘89) and Ph.D
(‘94) in atmospheric science. After earning
a B.S. in physics from Montana State Uni-
versity (‘84), Olsson worked as a physicist
with the Orionics/Ametek Corporation in
Bozeman, Montana, where he developed
and tested optical fiber instrumentation.
At the institute, Olsson’s specialties are
mesoscale atmospheric dynamics and nu-
merical modeling. His research focuses on
arctic stratus clouds and the interrelation-
ships among clouds, snow pack and meso-
scale flow patterns during spring breakup.

Student and Staff Awards s
Post-Doctoral Fellow Sergei Maurits
received a second-place award for the best-
student poster presented at the annual
Coupling, Energetics, and Dynamics of
Atmospheric Regions meeting in Boulder,
Colorado. The poster was coauthored by
Professor of Geophysics Brenton Watkins.

Science Editor-in-Chief Kathy Berry,
Graphic Artist Deborah Coccia and Pub-
lications Assistant Cheryl Katje earned an
APEX Award of Excellence for the 1993-
1994 Geophysical Institute Biennial Report.

The competition is sponsored by the
editors of Writing Concepts: The Business
Communications Report, which recognizes
achievement for overall communications
effectiveness and excellence.

This newsletter is published as a public
service by the Geophysical Institute,
University of Alaska Fairbanks. The
University of Alaska provides equal
education and employment opportuni-
ties for all, pursuant to applicable state
and federal laws.

Kathy Berry—Editor and Writer

Deborah Coccia—Graphic Artist

Cheryl Katje—Publications Assistant
Free subscriptions are available from the
Information Office at the UAF Geo-
physical Institute, P.O. Box 757320,
Fairbanks, Alaska, 99775-7320; e-mail
fygipub@aurora.alaska.edu; phone
(907) 474-7558; fax (907) 474-7290.
The Geophysical Institute Quarterly also
is available on-line through the institute
home page (hetp://www.gi.alaska.edu/).




Retirees
Recently retired Professor of Geophysms
Wilford Weeks joined the Geophysical
Institute as chief scientist for the Alaska
Synthetic Aperture Radar Facility in 1986.
He worked concurrently as a research gla-
ciologist for the Alaska Projects Office of
the Cold Regions Research and Engineer-
ing Laboratory untl 1989.

Prior to that, he worked asa glaciologist
for CRREL (‘62-86), as an adjunct associ-
ate professor at Dartmouth College (‘62-
“72), as a contract researcher and assistant
professor of geology at Washington Uni-
versity ('57-'62), as project leader for a joint
Navy and Air Force sea ice physics project
(‘55-'57), and as a geologist for USGS (*52-
‘55). Weeks earned his B.S. (‘51) and M.S.
(53) in geology at the University of Illi-
nois and his Ph.D. in geology/geochemis-
try at the University of Chicago (56).

Weeks, who has been emeritized, is a
fellow of AGU and AINA, a National
Science Foundation Fellow, a R.D. Salis-
bury Fellow, and a member of Sigma XI,
Phi Kappa Phi, and Phi Beta Kappa. He
received numerous awards throughout his
career, including the Emil Usibelli Prize
for Excellence in Research (‘96).

Hans Pulpan, who recently retired as an
associate professor of geophysics, joined
the Geophysical Institute as an assistant
professor in 1968, a title he held until his
promotion in 1980. Pulpan earned his
Diplom-Ingenicur in petroleum engineer-
ing at Montanistische Hochschule in
Leoben, Austria (‘61), and his M.S. (‘64)
and Ph.D. (‘68) in mining engineering
from the University of Illinois.

Prior to hiswork atthe institute, Pulpan
worked as a field engineer for the Schlum-
berger Well Surveying Company (‘62-63)
and as a research assistant for the Depart-
ment of Mining, Metallurgy and Petro-
leum Engineering at the University of Illi-
nois (‘63-'68).

DuWayne Bostow recently retired as the
institute’s professional instrumentation
technician, Bostow joined the Geophysi-
cal Institute in 1975 to work on the Inter-
national Magnetospheric Survey. During
his career, he helped set up the all-sky
camera chain, the camera instrumentation
at Poker Flatand the two optics labs on the
first floor of the Elvey Building,

He also worked as a payload engineer
on the barium rocket program, helped
install the antenna fields at Poker Flat and
the Sheep Creek field site, and worked on
the lidar system at Poker Flat. He plans to
spend his retirement in North Dakota.
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Balloons Help Satellites Measure Ozone Layer

Balloons launched from the
Geophysical Institute this win-
ter traveled to the ozone layer
to help scientists calibrate sat-
ellite-borne instruments.

T'wo satellites, ADEOS and
Earth Probe, measure ozone by
comparing wavelengths of sun
light passing through theatmo-
sphere.

Because the satellites orbit
500 miles above Earth, ground-
based dataare need to fine-tune
their ozone measurements.

The ground-based measure-
ment were made with ozone-
sondes and radiosondes lofted
by 100-foot tethers under cight-
foot diameter balloons released
from the institute parking lot.

Fach ozonesonde consisted
of a small pump that forced air
into achemical solution. Ozone
molecules reacted with the air-
borne chemical solution, caus-
ing voltage changes.

By analyzing those voltage
changes, scientists were able to
determine the amount of ozone
present in the atmosphere.

Each radiosonde measured
the balloon’s altitude, and the
air temperature and relative hu-
midity surrounding it.

The balloons each took two
hours to float up to the lower
stratosphere, where ozone mol-
ecules occur.

Those molecules, collectively
known as the ozone layer, float
about 9 to 22 miles above Earth’s
surface, where they block dam-
aging ultraviolet rays.

Associate Professor of Chem-
istry Dan Jaffe, Visiting Scien-
tist Leonid Yurganov, and Bryan
Johnson of NOAA (pictured at
left) worked with GI Research
Technician Jennifer Kelley and
a crew of graduate students to
conduct the experiments for
NOAA and NASA.

GEOPHYSICAL INSTITUTE
University of Alaska Fairbanks

903 Koyukuk Drive
P.O. Box 757320
Fairbanks, AK 99775-7320
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