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Geologists look for answers in Antarctica

February 23 2010

Focusing on a controversial hypothesis that ice existed at the equator
some 300 million years ago during the late Paleozoic Period, two
University of Oklahoma researchers originated a project in search of
clues to the Earth's climate system.

"The Paleozoic Period was a rare time in history," says Gerilyn
Soreghan, OU professor of geology. "Broadly speaking, it was the last
time our planet experienced the type of climate system we have today
and in the recent past." Soreghan believes comparing more modern
systems in a range of different climates might help support her
hypothesis.

Soreghan and Elwood Madden, assistant professor of geochemistry, want
to search for answers in four distinct environments: the cold-dry
environment found in Antarctica, the cold-wet environment found in
Norway, the hot-wet environment found in Puerto Rico and the hot-dry
environment found in the Mojave Desert.

A National Science Foundation project proposal was submitted and the
NSF responded with its own proposal recommending a pilot project to
the most extreme location proposed—Antarctica. Soreghan was
surprised and excited by the NSF proposal. She then began preparing for
the journey of a lifetime.

The OU team flew to New Zealand at the end of December and

promptly went to the clothing distribution center to be outfitted for the
trip. Even though Soreghan and two graduate students would arrive in
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Antarctica during the summer season, the extremely cold weather proved
challenging.

The trip to McMurdo Sound, Antarctica, took roughly 5 hours. Upon
arrival, the team met with experienced University of Maine researcher
Brenda Hall, who helped the team get ready for the next few weeks.
They needed food, radios, tents and other essential equipment for the
expedition.

They pinpointed the glaciers where they would take water and sediment
samples. When they were ready, a helicopter dropped them in the Dry
Valleys and they began collecting samples in one of the smallest rivers in
Wright Valley.

Summer in Antarctica was colder and drier than usual and the task of
collecting samples downstream was more difficult than expected. The
research team would go back on another day to collect additional
samples.

The team moved to the Onyx River, the largest river in the valley.
Sampling here was more successful as the river flows roughly six weeks
during the summer. The water samples taken from the river showed non-
random patterns—a good sign, according to Soreghan.

The team took samples at the proximal or closest location to find out
what is happening where erosion begins. Glacial systems are typically
dominated by physical weathering, a process where the glacier glides
across bedrock and grinds it up to create lots of surface area for water to
interact with it.

However, many glaciers in Antarctica are frozen to their beds, such that
physical grinding is much less important than in temperate glacial

systems. Chemical weathering predominates over physical weathering in
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warmer climates.

During analyses, researchers will examine the chemistry of the sediments
and water to determine if there might be certain "markers" or indicators
unique to erosion in this type of climate. An electron scanning
microscope will allow them to see what kind of physical erosion is going
on. Glacial striations or grooves indicate grinding or patterns of grinding.

Analyzing the samples will take about year, but preliminary samples

taken from the Wichita Mountains in Oklahoma can be compared with
the Antarctic samples to see if there are similarities.
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