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The Northwest Passage
From 1907 to 1910 the Norwegian polar explorer, Roald Amundsen,

piloted the small sailing ship, Goa, through the Northwest Passage

after nearly 60 years of failed attempts by others because of

choking ice conditions.

The map at upper left shows the extent of ice in September

2005, the minimum ice area ever recorded until that point. But

the passage remained blocked.

The map at lower left shows conditions in September 2007 —

the extent of ice decreased by about 25 percent from 2005 and

the Northwest Passage was open. The average ice extent over the

past 30 years is shown by the purple line.

Melting glaciers, ice sheets and sea ice are part of a global

trend identified by scientists.

Ice Extent: Sept. 16, 2007
4.1 million square kilometers

median ice edge

Did you know? In September 2007,

the Northwest Passage was completely

ice free for the first time in human history.

For better or worse, the passage could

become a direct route from Europe to Asia

for ships traveling through the Arctic.

Ice Extent: Sept. 21, 2005
5.3 million square kilometers

median ice edge
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“From satellite and remote sensing we think the ice is
becoming thinner and flowing faster in some areas,”
Christianson says. “One of these is where a portion of the
West Antarctic ice sheet drains through the Thwaites Glacier
and then funnels into the Antarctic Ocean. It’s like a large
floating ice log.”

Another intriguing puzzle, Christianson says, is finding a
reason for the apparent thinning of the ice sheet in
Antarctica’s continental interior.

“Until five years ago, everyone believed it would be gain-
ing mass due to precipitation,” he says. “It’s difficult to study
the total mass because there just aren’t enough observations.
But recent studies seem to indicate that the accumulation of
ice mass is probably slightly negative. Since the interior stays
below freezing throughout the year, changes in ice flow
patterns may be the reason for the loss.”

The increased flow, Christianson adds, could also be the
result of water reaching the bedrock — a major reason for
radar and seismic research.

“Big changes aren’t necessary,” Christianson says. “Small
changes can have a large effect.”

Evidence that global warming is happening and that human
activity through the creation of greenhouse gases is causing it
— long accepted by most climate scientists — is no longer
seriously debated, even by reluctant politicians, Jacobel says.

“In February 2007, the Intergovernmental Panel on
Climate Change issued a now widely cited report that said the
evidence is overwhelming that climate is warming and that it’s
us causing it,” Jacobel says. “We’ve recently reached a tipping
point in public perception. It’s no longer deniable.”

THE POLARIS PROJECT

Meanwhile, members of the biology and environmental
studies faculty at St. Olaf were thrilled last October

when the National Science Foundation approved their
proposal to conduct multiyear field research projects in an
Arctic region of Siberia.

“We were pretty surprised because we didn’t expect to get
our first proposal approved,” says biology professor John
Schade. “Usually, these kinds of proposals don’t get approved
right away. But we had worked hard and felt we had a good
idea, so it was very gratifying.”

The Polaris Project involves St. Olaf and a number of
other universities and colleges (St. Olaf is the only one from
Minnesota) that will send students and faculty to the Siberian
Arctic during the next three summers. The initial destination
is the Northeastern Station near the Siberian village of
Cherskiy, some eight time zones from Moscow in a tundra
region twice the size of Holland but with a population of just
a few thousand people.

A year-round research station was established there in
1982 and is continuously manned. Nonetheless, the area is
one of the remotest populated places on earth, with summers
of endless daylight and winters of endless night.

“We forget there are some relatively untouched places in
the world and this is one of them,” Schade says. “That’s why
this is such a unique opportunity.”

Environmental changes resulting from climate change —

including melting permafrost — in the areas surrounding the
Siberian research station are having an impact not only on
ecological processes but also on human culture, Schade notes.
An important area of scientific research is the impact of
climate change on cycling of carbon and nutrients as they are
carried by water flowing from the softening tundra to the
Arctic Ocean. Yet another is the immediate impact of climate
change on local populations.

“There are stories in the newspapers of whole villages in
the Arctic that have had to consider moving because they are
sinking into the melting permafrost,” Schade says.

PART OF THE SOLUTION

Amajor goal of the Polaris Project is to introduce future
scientists to the rigors and adventures of field research

and climate studies. Schade says a project curriculum being
developed at St. Olaf should result in course materials that
will be shared with other colleges and universities involved in
the project.

In addition, the project also involves grade-school and
secondary-school programs, including the “GoNorth”
curriculum (polarhusky.com), which is already used in
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Did you know?
Polar ice reflects light from the sun. As the ice begins to

melt, less sunlight gets reflected into space and instead

is absorbed by the oceans and land, raising the overall

temperature and fueling further melting. This results in

a positive feedback loop called “ice albedo feedback,”

which causes the loss of the sea ice to be self-

compounding. The more it disappears, the more likely

it is to continue to disappear. (NASA.gov)

“Evidence that global warming is
happening and that human activity is
causing it, long accepted by most climate
scientists, is no longer seriously debated,
even by reluctant politicians.”
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thousands of schools around the world.
Polaris Project participants also will
participate in a central website featuring
student blogs that will enlarge the
program to international proportions,
Schade says.

“The number of students who go to
Siberia from St. Olaf will be small, maybe
15 over the three years,” Schade says.
But the impact could be big.

“When it comes to climate change,
people understand that something is
going on [in Siberia], but not in a deep
way,” Schade adds. “To really get it you
have to immerse yourself in it. The more
people we can expose to the situation,
the more likely it is that we’ll have more
brains working on this problem. That’s
a major goal.”

THE RISING SURGE

The polar research projects and studies
at St. Olaf reflect the issue of climate

change, a topic that has moved to the front
of the international agenda. The U.N.
Intergovernmental Panel on Climate

Change, which shared the Nobel Peace
Prize last year with former Vice President
Al Gore, was cited for two decades of
scientific reports that have “created an
ever-broader informed consensus about the
connection between human activities and
global warming.” In addition, talks are set
to resume on replacing the 1997 Kyoto

Protocol on climate with agreements
on more substantial actions to reduce
greenhouse emissions.

Christianson believes polar research —
the field he discovered at St. Olaf — is a
frontier science.

“We’re just starting to understand how
these systems act and change,” he says.
“The next 10 to 20 years are going to be
exciting in the field as we start to compre-
hend how changes take place and what
effects we are having on them.”

Jacobel agrees.
“The International Polar Year is a time

to refocus, and it helps that the attention
of the world seems to be turning in our
direction,” he says. “If you like to work on
scientific problems that have widespread
societal implications, it’s a great place to
be right now.”

David Hawley is a Twin Cities-based freelance writer.

FIRE AND ICE [CONTINUED FROM PAGE 17]

Stay informed
International Polar Year: ipy.org

U.S. Environmental Protection Agency:
epa.gov/climatechange

Natural Resources Defense Council:
nrdc.org/globalwarming

Arctic Change: arctic.noaa.gov/detect

National Snow and Ice Data Center:
nsidc.org/noaa

NASA and the International Polar Year:
nasa.gov/vision/earth/environment

Intergovernment Panel on Climate
Change: ipcc.ch

U.S. Climate Change Science Program:
climatescience.gov

Did you know?
On February 2, 2007, the U.N.

scientific panel studying climate

change declared that the evidence

of a warming trend is “unequivocal.”

Its latest report predicts that the global

climate is likely to rise between 3.5 and

8 degrees Fahrenheit if the carbon dioxide

concentration in the atmosphere reaches

twice the level of 1750, and by 2100, sea levels

are likely to rise between 7 and 23 inches.

Field support is provided to
research camps by ski-equipped

Hercules LC-130 transport
planes flown by the New York

Air National Guard.
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