
 

Researcher studies volcanic gases in remote
areas of world

February 12 2016

  
 

  

Scientists at work above the clouds.

Researchers will often go to the ends of the Earth in search of answers to
the mysteries of science. Forming the Aleutian Arc in the Northern
Pacific Ocean, approximately 3,400 miles from Albuquerque and the
University of New Mexico, the Aleutian Islands are a perfect destination
to conduct research that could one day, impact Earth and its inhabitants.

The Aleutian Islands, a chain of 14 large volcanic islands and 55 smaller
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ones that belong to both the United States and Russia, are just such a
location. The Islands occupy an area of more than 6,800 square miles
and extend approximately 1,200 miles westward from the Alaska
Peninsula toward the Kamchatka Peninsula in Russia. The Aleutian
Islands mark the dividing line between the Bering Sea to the north and
the Pacific Ocean to the south.

Last fall, an expedition spearheaded by GeoPRISMS (Geodynamic
Processes at Rifting and Subducting Margins), a community effort that
studies the origin and evolution of continental margins funded by the
National Science Foundation (NSF), organized a group of scientists to
deploy several multi-disciplinary projects including seismic instruments,
sample tephras and volcanic gases, and repair and restore monitoring
stations for the Alaska Volcano Observatory (AVO) on seven active
volcanoes in 19 days on the Aleutian Islands.

The expedition was conceived originally by a team of geologists and
funded by NSF several years ago. Overall, the group included 10
scientists, four crew members, a helicopter pilot and mechanic. Once the
scientists got to Adak Island located on Kuluk Bay, where the weather is
harsh and the winds burn, they set out on the Maritime Maid, a vessel
equipped with Bell 407 helicopter on a boat/helicopter expedition (a
helicopter from the boat is the only way to get to the Islands), to explore
seven different active volcanoes including: Buldir, Kiska, Segula,
Semisopochnoi, Gareloi, Tanaga and Kanaga.
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Professor Tobias Fischer sits inside a volcanic crater on the Aleutian Islands.

The combined expedition, which included University of New Mexico
Department of Earth and Planetary Sciences Professor Tobias Fischer,
and lead Research Geologist Elizabeth Cottrell, curator and director of
the Global Volcanism Program, National Museum of Natural History,
Smithsonian Institution, the scientists spent four weeks on the remote
westernmost Aleutian Islands. They were part of a second group of
scientists to work on the western Aleutians following a team that
conducted research on the eastern Aleutian Islands.

The collaboration also included the U.S. Geological Service and Alaska
Volcano Center, the Fish and Wildlife Service, the Deep Carbon
Observatory Deep Carbon Degassing initiative (DCO-DECADE ), and
NSF's Polar Programs, which handled all the logistics and essentially
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enabled Fischer to accompany the group due to his research work with
DCO. Polar Field Services and the crew of the Maritime Maid were
essential to the success of these projects.

"The expense for expeditions to remote areas of the world is enormous
when you include the boat, helicopter, maintenance, sample collection
and supplies," Fischer said.

Fischer's part in the collaboration was to collect toxic gas samples
pouring out of the summits at each of the volcanoes.

"We were guests on an expedition to one of the most remote parts of the
world," Fischer said. "We flew into Adak, a town with about 200
permanent residents. This is as far west as you can fly to commercially
in the Aleutians. Beyond Adak there is no infrastructure or inhabitants.
The goal was to study Aleutian volcanoes in detail geologically and
geochemically and to push the envelope of what we knew about their
magmatic degassing."

Fischer and the gas chemists conducted some of the most dangerous
work during the expedition having to obtain samples of toxic gases from
the volcano summits.

"We were able to obtain real-time information on where the gases were
coming from," Fischer said. "At Kiska, the westernmost location, we
were able to collect the first-ever volcanic gas samples from the summit
of the volcano. Gareloi had never been sampled before and we were able
to get samples of 300°C gases there. We also obtained samples from
Kanaga, which is very steep-sided and exposed. The helicopter had to
land right on top of the volcano because there was no other place to land
near the volcano's summit. We also developed a new sampling technique
and collected samples from the plume by flying the helicopter directly
into the volcanic gas plume. Every group that was part of the expedition
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achieved its goals."

Fischer is now looking for answers to the data collected including: the
source of the volatiles and how do they vary between the different
volcanoes; how do tectonics affect what's degassing from the magmas;
and to characterize each volcano for its state of activity and potential
future hazards.

"One of the objectives for the DCO is to determine how much carbon
emissions come from natural sources," Fischer said. "Some regions have
been well-studied and other not so much. We're trying to fill in the gaps
as part of this 10-year project. We're in year seven and making quite a
bit of progress, but we still have a ways to go."
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