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U.S members of the International Trans-Antarctic Scientific Expedition (ITASE) dig a snow pit during their
2001-02 traverse across the West Antarctic Ice Sheet. This year’s team of 15 people is just beginning its
journey and is scheduled to reach the South Pole in about six or seven weeks.

Slippery when wet

Icestreams show how quickly glaciers move over mud

By Melanie Conner
un staff

A collapse of the West Antarctic Ice
Sheet could ultimately raise coastlines
around the world, flood parts of Boston,
Cape Cod and Florida, and wipe out some
island nations atogether.

Apocayptic as that may seem, the theo-
retical possibility exists because the West
Antarctica |Ice Sheet lies on bedrock below
sea level. At about 3,000-meters thick, the
weight of the ice sheet depresses bedrock to
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an average of about 1,000 feet below sea
level, which could allow seawater to dlip in
between bedrock and ice and destabilize the
ice sheet.

“If sea water got in there it would lift the
ice just millimeters — it wouldn’t have to be
much, but enough to apply adlippery filmon
the bedrock,” said glaciologist Gordon
Hamilton. He demonstrated the idea by
pouring water on atable then placing apiece

See Icestream on page 11
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Shackleton’s
forgotten men

Writer seeks details of
expedition’s ‘other side’

By Mark Sabbatini
Sun staff

Almost any Antarctic enthusiast
knows how Ernest Shackleton tried to
cross the continent, only to be thwart-
ed by the sinking of the Endurance.
Surprisingly few remember the sup-
port party waiting to meet him on the
other side.

Kelly Tyler is hoping to draw
some attention to those 10 men, who
fulfilled their mission of leaving pro-
visons aong the route even after
their ship was carried away by sea
ice. Three of the men died asthe party
marched more than 1,500 miles and
hauled more than 4,000 pounds of
provisions, never knowing their
efforts were futile.

“Plagued by frostbite and scurvy,
the party continued on, unaware the
sinking of the Endurance has ren-
dered the depots useless,” Tyler said,
summarizing the party’s two-year
plight in a video segment featuring
recently discovered film footage. “It
was the only successful part of
Shackleton’s original plan.”

Reconstructing the party’s history,
scientific research and the reasons for
their struggles are Tyler's goals this
season as she visits many of the
places they occupied in the Ross Sea
area. Thelongtime historian and film-
maker plans to write her first book,
“The Lost Men,” following her visit
to Antarctica through the National
Science Foundation’s Artists and

See Heroes on page 12

Quote of the Week

“This really isn't the real world.”

— McMurdo worker about how
things work in Antarctica
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Hello son. What
are you wearing?
Halloween is over.
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Cold, hard facts |

Diving records

e Time humans can stay underwater

We're constantly
getting violated by
them and 1 for one
refuse to lie down and
surrender to them. I'm
off to gather new
recruits for the fight g
against evil. e

cial training.
_;—&ﬁl Age at which a Weddell seal can
S hold its breath that long: Less than
™ 10 days old

f * { 86.3 minutes recorded early this
™~ L m B month by seal researchers.

without air: 3-4 minutes with spe-

'_’_,_.r’ﬁ"*_"ﬂ_f-.r Longest a Weddell seal has been

- recorded diving in McMurdo Sound:

¢ W = ﬂ Distance the record-setting seal
it R 1 j - swam in that time: 6,200 meters,
— from Fat City camp on the sea ice to
Hey Bill, there's a midget in a Tell him that if he throws in a bar of the coastline near Arrival Heights.
space suit out here wanting to soap and a snowmobile, I'm ready to go. Previous known dive record: 82
knom 'I you want to join the fight minutes recorded by Castellini and
agi_hi,@-..' -~ o Kooyman in 1986.
- i — Depth Weddell seals can dive to:
600 meters
.II. = __f Deepest diving bird: Emperor pen-
.-"'fl ol guin, to 500 meters
# | .
L [( P \\ Depth most scuba divers go to:
g e e | Yy 30-60 meters

Sources: Mike Castellini and icetrek.org
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Katabatic Krosswords: Life at sea

Across

1. Less slender and longer fins than other baleen whales
6. Fur seal hunted to near extinction

8. This, not temperature, has greatest effect on marine life
11. Seals with appetites for penguins, other wildlife

14. Gathering of penguin chicks for protection against prey,
weather

15. Second-largest of the whales

16. Seals that hunt squid, fish

19. Krill food

20. Largest penguin species

Down

Whale ignored by hunters until ‘70s, then main target
Staple food for whales, penguins and others
Southern penguin most often seen by tourists
Best-known of southern seals

Most widely spread southern penguin

Only dolphin species found in Antarctic waters
10. Seal eats krill, not its namesake

12. Largest southern seal

13. Algae that live in polar region’s sunlit water
17. Ultimate Antarctic scavenger

18. Largest of the whales

oNTOMODN

Solution on page 6

Squares too small? No pencil to erase your mistakes? Try our interactive online puzzle at www.polar.org/antsun
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Testing the alr

Measuring the invisible, odorless
and absolutely essential oxygen

By Kristan Hutchison

Sun staff
he Pamer Station doctor watchesthe
wind as dosdly as a sdilor, stepping
outside frequently to check if it is
blowing off the glacier so she can

take unsullied samples of the air.

The flasks of air are sent to a geo-
chemist in California, where the samples
help track changesin global oxygen levels.

“Antarctic air, just becauseit is so pure,
is a fantastic measure of what's going on
in the rest of the world,” said Kristin van
Konynenburg, the medical doctor for
Palmer Station. “Unless you're sampling
downwind from alot of penguins, seals or
human activity, the fluctuation in the lev-
els of carbon dioxide and oxygen aren’t
due to local effects, but are reflections of
global change.”

When the wind is blowing from the
north, off the glacier, she walks up the hill
behind the station to asmall hut and shoos
away any skuas. Then she reads or knits
while monitoring the pump that fills three
basketball-sized glass flasks with air.

“It's kind of nice to have to notice
where the wind is coming from all the
time,” van Konynenburg said. “I'm get-
ting good at estimating the knots aswell as
the direction.”

The glass flasks van Konynenburg
sends back to Ralph Keeling at Scripps
Ingtitution of Oceanography in La Jolla,
Cdlif., look just as empty as when they
arrived. Keeling once had to bail a box of
the samples out of customs when it was
separated from its paperwork.

“What's in the flasks?’ the customs
agent asked, looking at the apparently
empty glass globes.

“Air,” Keeling answered.

Figuring he was dealing with a
wiseguy, the customs agent responded in
kind, flipping through his thick book of
regulations for a duty on air.

Keeling regularly receives shipments
of air from nine sampling stations spaced
out across the globe, from Ellesmere
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Kristin van Konynenburg holds up a flask used to
collect air samples at Palmer Sation.

Idand in northern Canada and Cold Bay,
Alaska, over the equator, to the National
Science Foundation research stations at
Palmer and Amundsen-Scott South Pole
Stations.

In adecade of measuring oxygen levels
around the world, Keeling has noticed the
amount of oxygen is actually dropping.
Generaly air is made up of 21 percent
oxygen, 78 percent nitrogen and 1 percent
argon, with just a dash of carbon dioxide.

Most people learn the oxygen cyclein
elementary school — humans breath in
oxygen and exhale carbon dioxide. Plants
use that carbon dioxide and release oxy-
gen.
“The chemistry I'm talking about is
nothing more than that,” Keeling said.
“Perhaps the only other twist is that fuel
burning uses up oxygen.”

The intense burning of fossil fuels in
the past 200 years has been consuming
oxygen faster than it can be replenished.
At this rate, the world would run out of
oxygen in 50,000 to 60,000 years, Keeling
said.

“It's kind of the flip side of carbon
dioxide production,” Keeling said.

The rate of oxygen depletion can sound
frightening, and Keeling has people call-
ing him worried that someday they won't
be able to breathe.

“There is a very widespread phobia
about oxygen supply,” Keeling said. In
reality, the decrease of oxygen is barely
detectable and humans would run out of
fossil fuels to burn long before we run out
of oxygen to breathe.

“By the time we go through al our fos-
sil fuels we'll have used up a couple per-
cent of all our oxygen,” Keeling said.

The rate of oxygen loss is less than
expected based on the amount of fossil
fuel burnt. Some of the lost oxygen is
being replaced by increased production of
oxygen by plants on land and by the
ocean, which both exchange carbon diox-
ide for oxygen.

“We've increasingly become aware

that the oceans are al so contributing to this
extra oxygen production,” Keeling said.

Scientists are able to calculate what
they call the oxygen budget amost like a
mathematical equation. They know the
rate at which carbon dioxide is produced
by fossil-fuel burning from industrial
records kept by the United Nations. From
there they can estimate how much oxygen
is coming from the ocean, based on its
expected response to global warming. The
remaining oxygen found in the atmos-
phere reflects production by land plants.

The amount of oxygen plants produce
equals the amount of carbon dioxide they
consume. After observing the actual
increases in carbon dioxide in the atmos-
phere, scientists can calculate how much
of the carbon dioxide the ocean must have
taken up to balance the equation.

In the 1990s fossil fuel burning used up
about 6.3 billion metric tons of carbon,
increasing the carbon dioxide in the
atmosphere by about 3.2 billion metric
tons. The land took up about 1.3 hillion
metric tons and the oceans took up about
1.9 billion metric tons.

“It does seem like the Earth is kicking
in and replacing some of what is lost, but
it's very unlikely that even if we stopped
(burning fossil fuels), the earth would kick
in and replace al (the oxygen) on any kind
of humanly relevant timescale,” Keeling
said.

Excess carbon dioxide dissolves into
the ocean, because seawater is alkaline
while carbon dioxide is acidic. Together
they form carbonic acid. The Southern
Ocean around Antarctica is a particularly
important area for the exchange of carbon
dioxide and oxygen, because the Antarctic
Circumpolar Current creates a mixing
zone where oxygen-depleted deep water
surfaces and absorbs oxygen and carbon
dioxide.

“The oceans everywhere are contribut-
ing to removing excess CO, from the

See Air on page 6
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Global Change and Atmospheric Chemistry:
Experiments conducted along the U.S. ITASE traverse

By Markus Frey
he springtime ozone hole in the dratosphere above
Antarctica is probably one of the most prominent
changes of the environment caused by anthro-
pogenic activities. The ozone hol€ sdiscovery in
the 1970s triggered the growth of a relatively young
scientific discipline: @amospheric chemigtry. A part
of amospheric sciences, amospheric chemigtry
triesto understand the chemical makeup of the atmos-
phere, how its many condituents change over time
through photochemical or physica processes, how
mankind is dtering the natura background atmosphere and
ultimately how climate changes through the so-caled chemica
climate feedback (e.g. greenhouse effect).

The remote polar regions, covered year-round with ice, repre-
sent an ideal natural laboratory in which to study fundamental
atmospheric chemistry. Remote regions are suitable to measure
the very low background levels of atmospheric trace gases due to
the minimal interference by anthropogenic pollution sources, veg-
etation or soil-covered surfaces. In addition, the polar day and
night, each lasting severa months, provide two extreme experi-
mental boundary conditions for atmospheric chemistry whose
main driver is solar radiation. Results from polar atmospheric
chemistry research help to explain many issues that affect lifein
genera on our planet. Examples include the mechanisms leading
to the stratospheric ozone depletion or factors controlling ground
level ozone, amagjor pollutant in big cities.

Longer records of atmospheric chemistry observations exist
only at a small number of sites around the globe going back at
most a few decades. However, ice cores from the polar ice caps
provide scientists with the opportunity to extend that record back
in time for many water-soluble species and gases. Based on
reconstructed changes in atmospheric chemistry 100, 1,000 or
even 10,000 years ago, it becomes more feasible to predict the
future of the atmosphere currently being altered significantly by
anthropogenic emissions.

Two important atmospheric trace gases, hydrogen peroxide
and formal dehyde, are water-soluble and therefore found in snow
and ice. They are both linked to the budget of atmospheric oxi-
dants, which determine the oxidation or “cleansing” capacity of
the atmosphere. The oxidation capacity describes how well
atmospheric pollutants are oxidized and then removed from the
atmosphere, and therefore has akey rolein controlling the atmos-
pheric build up of climate-changing greenhouse gases.

The interpretation of the concentrations of hydrogen peroxide
and formaldehyde found in the snow is further complicated by the
fact that after a snowfall these gases partidly de-gas from the
snowpack back into the atmosphere. This temperature-driven
physical exchange between snowpack and overlying atmosphere
also modul ates the concentration of many other atmospheric chem-
ica species. Furthermore, it has been recognized that in the upper
centimeters of snow many not fully understood chemical reactions
are taking place, as in areaction chamber driven by sunlight.

he US ITASE (Internationd TransAntarctic Scientific
Expedition) traverse is collecting shdlow ice cores over a
wide areain West Antarcticain order to reconstruct an envi-
ronmenta record over the past 200 years. An extensve
atmaospheric chemigtry sampling program has been incorporated on
this moving platform. The primary scientific objectives include meae-
surements of atmospheric peroxides and formadehyde in this region

speaking ,

<OSCIence..

and investigation of pogt-depositiona processes of these gases, even-

tudly dlowing for the quantitetive interpretation of the ice core

records in terms of amospheric chemidtry change. Research

a0 includes the interaction between the snowpack and the

atmaosphere through physica and photochemica process
€s.

During our three-day stay at each coring sitea
variety of experiments are conducted in the
field. The Atmospheric Chemistry Shelter houses
two custom-built atmospheric detectors for the con-
tinuous measurement of peroxides and formaldehyde.
Air from outside is drawn constantly into the instruments
through a heated intake line, where it is passed over a flow-
ing water stream. The respective gases dissolve in the water, a
chemical reagent is added and the concentration is determined by
measuring the fluorescence of the molecules then produced by
that chemical reaction. A simple calculation allows one to derive
the origina gas concentration in the air above the snow. A second
chemistry lab installed in the “Blue Room” is used to produce
clean water from melted snow, and to prepare chemical reagents.
Additional air filter measurements yield multi-day averages of
further trace gases belonging to the family of ketones and aldehy-
des.

The same atmospheric detectors are aso able to measure
formaldehyde and hydrogen peroxide in short firn cores which
are drilled with a 2-inch drill, melted and analyzed the same day.
The on-site analysis minimizes contamination of the samples and
also gives immediate information about snow chemistry and
even annual accumulation rates based on the seasonal signal of
hydrogen peroxide. The upper 30cm of snow are sampled with a
specially designed snow sampler, with the samples being trans-
ported in clean, airtight glass bottles for further analysis back in
the Crary Lab at McMurdo Station.

Since ozone is an important player in the photochemistry of
the lower troposphere, it is aso monitored using a weather bal-
loon. The balloon is filled with the gas helium, attached to a
1,000-meter-long tether and then raised or lowered using an elec-
tric winch, with an ozone sonde, a temperature and relative
humidity probe attached to it. The vertical temperature and ozone
profiles of the lowest kilometer of the atmosphere give informa-
tion about the layering of the atmosphere and the distribution of
ozone, which are both additional aids for interpreting atmospher-
ic chemistry measurements. Free balloon launches al the way up
to the stratospheric ozone layer at more than 20km altitude are
planned thistime at site 1 and Hercules Dome with the intention
to provide ground truthing for satellite 0zone measurements.

Meteorological variables, such as pressure, air and snow tem-
perature at various depths, relative humidity, wind speed and
direction and UV radiation are also constantly monitored in order
to better understand the observed changes in trace gas levels.

This year's traverse, leading us from Byrd Surface Camp in
West Antarctica to the South Pole on the East Antarctic Plateau,
will be especialy exciting from a scientific point of view: We will
be able to test our current understanding about atmospheric chem-
istry and atmosphere-snow transfer in very different environments,
going from warm, high-accumulation sites at |ow elevation to very
cold, low-accumulation sites at more than 3,000 am.s.l.

Markus Frey isa doctorate student at the University of Arizonain Tucson.
The primary investigators on his project are Roger C. Bales of the University
of Arizona and Joe McConnell of the Desert Research Ingtitute in Nevada.
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around the continent

Seismic activity

By Tracy Sheeley
Pole correspondent

Our big science news for the week is
the arrival of SPRESO personnel at South
Pole. SPRESO (South Pole Remote Earth
Seismic Observatory) is entering its sec-
ond year of operations at Pole. The camp
is located five miles out from the station.
The group will drill three holes about 300
meters deep, then seismometers will be
installed in the holes. Drill rigs are being
set up as this article is being written, and
drilling should be happening by the end of
the week.

Seismology is the longest running
observationa science at South Pole — the
first experiment began in the 1957
International Geophysical Year.

We aso hosted our first National
Science Foundation visitors, including Dr.
Robert Wharton, executive officer of the
Office of Polar Programs and Martha
Rubenstein, Director of the National
Science Foundation Budget Division.
They spent several hours touring the sta-
tion and becoming familiar with the
unique challenges of South Pole construc-
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A Caterpillar works at the South Pole with
Mapo in the background.

tion and science.

Joan Myers of the Antarctic Artist and
Writers program is also on station. Sheis
a photographer capturing views of South
Pole station and its residents. She iswork-
ing on a book about Antarctica, and some
of her photos aready have been published
in the New York Times.

Crewswork round the clock on the new
South Pole Station. Preparations are being
made to raise the elevated station. Finish
work on the berthing rooms and the new
galley is also underway.

The station population is a little over
200 — approaching our maximum of 220.
With crews working 24 hours a day, we
manage to keep from stepping on each
other too much, but South Pole is a busy
spot on the polar plateau during the sum-
mer season.

We've been breaking some weather
records. On Nov. 17 the maximum tem-
perature of —9.8F beat the temperature of
—16.1F set in 1973. The following day we
did it again. Our temperature of —11.6
broke the record of —13F set in 1980. Of
course, since then it's been hovering
around —40F, a bit on the cool side....

Boating beyond the limits

By Tom Cohenour
Palmer correspondent

Only on very rare occasions are resi-
dents of Palmer Station allowed past the
two-mile boating limit — and for good
reason. Weather on the Antarctic
Peninsula frequently changes suddenly
and drastically.

More often, changes are so subtle inex-
perienced boaters easily can find them-
selves trapped in densely packed brash ice
unable to return to the station.

But brash ice wasn't the reason Chris
Denker and Brett Pickering, researchers
with the Sea Bird Component of the Long
Term Ecological Research project didn’t
return to station one evening this week.

The two scientists had arranged to
camp out overnight before they traveled

McMurdo Station

High: 32F/-0.3C Low:6F/-14C
Wind: 26mph/42 kph
Windchill: -29F/-34C

Palmer Station
High: 41F/5C Low:26F/-4C
Wind: 39 mph/62kph

Melted precipitation: 1.5 mm.
Snowfall: 1 cm.

the week in weather

Photo by Cara Sucher/Special to The Antarctic Sun

At Palmer Station, Zodiacs are essential
transportation.

six miles by Zodiac to seldom-visited
Dream Island, where they were conduct-
ing penguin research. As part of the
arrangement, the Ocean Search and
Rescue (OSAR) team was put on aert
while the scientists were out.

Doug Fink, OSAR team leader, is aso
Palmer’'s boating coordinator. .In that
capacity, Fink facilitates safe and efficient
boating for science and support as well as
recreation. On any given day Fink can be
found performing duties such as maintain-
ing boat maotors, modifying science plat-
forms on the Zodiacs, assisting scientists,
repairing boats, monitoring weather and
sea-ice conditions, or teaching boating
classes.

“Zodiac travel is permitted only after
successful completion of boating school,”
said Fink. “Boating | and the Islands
Course are required for al passengers
while those wishing to be operators must
also pass Boating 11,” he added. A mini-
mum of two operators must be among any
boating party leaving station.

Boating | is a classroom setting that
covers an introduction to boating regula
tions and basic cold weather survival. The
Islands Course is a hands-on practical
class taught in the Boathouse which
includes the use of equipment such as sur-
vival caches, tents, stoves, flares, radios
and hypothermia treatment.

Boating |l takes place in a Zodiac on
the ocean. Students learn boat launching
and landing, knot tying, motor use, and

See Palmer on page 6

South Pole Station
High: -10F/23C Low:-43F/-42C
Wind: 17mph/27kph
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boat care. An orientation visit around the
south and north islands teaches students
where landing points and survival caches
are located on various islands. It con-
cludes with a man overboard drill where
students practice methods to get a person
back into the boat. The drill includes con-
scious as well as unconscious victim
retrieval.

A float coat is mandatory apparel for
all boaters. The one-inch thick, bright
orange float coats must be zipped up and
the beaver tail fastened to keep a person
dafloat. The beaver tail is an extension of

Antarctica, inflatable Zodiacs are superi-
or to wood, aluminum, or steel boats.
Constructed of Hypaon, they'reflexible,
durable and easy to repair. Large buoyan-
cy tubesand alow center of gravity make
a Zodiac practicaly impossible to cap-
size while multiple air chambers make it
nearly impossible to sink.

Palmer’s two-mile boating limit
includes nearly 10 square miles of open
water dotted with the jagged rocky
shoreline of 20 main islands and dozens ¢
of small, nameless rocks. Eleven of the
12 surviva caches are within the boat-

Photo by Doug Fink/Special to The Antarctic Sun

the back of the coat that hangs down. It's
brought up between the wearer’s legs and
fastened to clips on the front of the float
coat.

For withstanding the extreme stresses
of frigid waters, rock and sharp ice in

Alr From page 3

ing limit. The 12th survival cache is
located four miles outside the limit on
Dream Idland.

Denker and Pickering had plenty of
supplies on their planned overnight, and ) e
didn’t need the survival cache that day, so ~ are still there waiting.

Scientists take water samples out of a Zodiac,
maneuvering through the brash ice near Palmer.

all the extra gear and those delicious milk
chocolate bars, dried fruit and cashew nuts

Crossword on p. 2

atmosphere. All parts of the ocean are important
and everywhere is struggling to keep up,”
Keeling said. “There are regions that will saturate
faster than others and the region that will saturate
last is the Southern Ocean, because that’s where
there's the most deep water.”

Because of its position on the Antarctic
Peninsulg, sticking out into the Southern Ocean,
Palmer is a particularly good areato see the effects
of the ocean on the oxygen supply. The levels of
oxygen around Palmer are lower because the oxy-
gen is being drawn into the ocean.

Keeling has also noticed some seasonal varia-
tionsin the Palmer air samples. Asthe upper lay-
ers of water cool in the winter it becomes easier
for the deeper water to rise and mix, decreasing
the amount of oxygen in the atmosphere. In the
summer the upper layers of water warm dlightly,

holding back the deep water, and phytoplankton
living near the surface expel oxygen.

Though the change in oxygen levels isimper-
ceptible to a human, the change in the ocean is
easy to sense.

“ At the beginning of the summer season there
is really no smell in the air — it's just crisp and
smells like nothing, except maybe cold,” van
Konynenburg said. “When the phytoplankton
bloom later in the season you start to notice the
ocean’'s rich, green smell.”

Taking the air samples has made van
Konynenburg more aware of the effects people
have on the atmosphere and the seasonal cycles
of carbon and oxygen.

“1t makes me think twice about starting up my
car when | get home, that's for sure” van
Konynenburg said.

What science
experiment really

needs to be done in
Antarctica?

@nﬁnental Drift

-

L -j
“Weeither needto  “I would loveto seethe

“| think you should
really test Twinkiesasa
housing material. I've
heard they last 11 years
in anormal environ-
ment. They'd last cen-
turiesdown here”

find the motherlode
of gold or get some
experiment that
would populate
Antarctica.”
Greg Weber

sciencethat isalready
being done accessibleto
regular non-science
folks...An outreach pro-
gram for the general
public to understand

Dan Kray McMurdo dectrician  What we are studying.”
South Pole cargo handler from Boise, Idaho Michdlle Ferrara
from Oswego, N.Y. Palmer researcher from

Seneca Falls, NLY.
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equipment sleds across the West Antarctic Ice Sheet during the 2001-02 U.S.

International Trans-Antarctic Scientific Expedition. The “ trains’ are completing a four-season project this year.

Driving to the Pole

ITASE heads south from Byrd Surface Camp with a destination in mind

By Mark Sabbatini
un staff

One of the oddest collections of vehi-
cles ever to take a road trip is about to
wrap up afour-year journey by delivering
some unusua cargo to the South Pole:
severa tons of ice.

Not that there's a shortage at the bot-
tom of theworld, but thisisn’t just any ice.
It's part of a collection providing some of
the first in-depth data about a large part of
Antarctica.

Those making the trip say the collec-
tion, combined with similarly detailed
data about everything from the ozone to
the bedrock two miles beneath their feet,
may help turn the continent from one of
the least-known areas to the best when it
comes to environmental knowledge. In
turn, that may shed new light on world-
wide matters such as long-term climate
patterns and global warming.

“I would say it's one of the most com-
prehensive glaciological scientific under-
takings ever done,” said Dan Dixon, a
field assistant at the University of Maine
who is about to begin his second trip.

This year’s 900-mile drive is the final
section of the U.S. portion of the
International Trans-Antarctic Scientific
Expedition (ITASE), a project involving
20 countries. Participants are primarily
using ice samples, radar, balloons, satellite
imagery and other methods to learn more
about weather patterns, ice flow, snow
accumulation, atmospheric conditions and
other aspects of West Antarctica during
the past 200 to 1,000 years.

Participating countries are traversing
different areas, with the U.S. covering
portions of West Antarctica and the South
Pole. U.S. organizers hope to make a
future two-season traverse inland of the
Transantarctic Mountains.

Those traveling the final portion of the
U.S. route this season cite a number of
“firsts’ to date, even though research in
many areas is years from completion.
Most of the achievements cited involve
gathering information using new methods
or at alevel of detail not achieved before.

Two “trains” of assorted scientific
deds, each pulled by a large agricultural
tractor, have made round-trips on the West
Antarctic Ice Sheet during the past three
years. This season the trains will make a
one-way trek that ends by crossing over to
the eastern part of the continent.

“It'sreally great to actually have ades-
tination,” said Susan Kaspari, a graduate
student at the University of Maine making
her second traverse. “The huge bonus is
we don’'t have to turn around and back-
track.”

See ITASE on page 8
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Eric Seig, left, Paul
Mayewski, center, and
Gordon Hamilton discuss
preparations at McMurdo
Sation’s Crary Lab for this
year’s ITASE traverse.

ITASE Fompeoe-

Climbing to the bottom

This season’s trip will be the second
scientific caravan to traverse to the South
Pole, coming nearly 40 years after Major
Havola led a group there in 34 days in
1964.

“If you look at the configuration it
doesn’'t look that different,” said Paul
Mayewski, the U.S. ITASE field |eader,
and a professor and director of the
Institute for Quaternary and Climate
Studies at the University of Maine in
Orono.

The amount and quality of data collect-
ed thistime will be markedly different, of
course. Partly because the modern
trekkers plan to spend 40 to 50 days mak-
ing the trip, but mostly due to technologi-
cal improvements such as satellites, glob-
a positioning systems, better ice drilling
equipment and alternative sources of
power such as solar panels and wind gen-
erators.

Much of this season’s terrain will be
higher, drier and colder than previous U.S.
ITASE trips, since the Pole is about 4,000
feet higher than the 5,000-foot-high start-
ing point at Byrd Surface Camp. The
slope is gradual enough that no problems
are expected while traveling, but the con-
ditions mean some differences — mostly
minor — are likely in how datais collect-
ed and what results will be obtained.

There is less precipitation nearer the
Pole, for example, so sections of ice
extracted there will probably feature thin-
ner annual layers and therefore date fur-
ther back in time than ice from snowier
areas. Atmospheric chemistry measure-
ments are likely to be different as the tra-
verse moves away from the West
Antarctic |ce Sheet, with fewer maritime-
influenced elements, such as sodium,
detected.

“We're going to have probably the first
high-resolution climate record from the
Pole since 1980,” said Eric Steig, a sci-
ence investigator who is a professor at the
University of Washington in Sesttle.

Team members packed more clothes
and made small changes to equipment so
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it will function better in colder weather.
But three years of field experience have
also allowed them to fine-tune research
and travel methods.

“Last year was the first time there were
no mechanical problems,” Dixon said. “So
this year, knock on wood, the (tractors)
will perform well.”

The final step of the journey will be
helping to pack up a 300-meter ice core
being drilled at the South Pole by mem-
bers of Ice Core Drilling Services at the
University of Wisconsin, led by Terry
Gaecke, which will be used for ITASE and
other projects.

Participants said they haven't noticed
much extra attention being paid to this
year’'s traverse by the media or observers
in the science community, although the
Pole destination isintriguing to many who
have been following the journeys.

“If we said we're going to 87 degrees
south, 115 degrees west it would be a lot
harder for people to identify with that,”
Mayewski said.

Life on the road

There are afew newcomersthis season,
but most are returning to afamiliar routine
in the field.

Participants spend long and often
bumpy hours in the sled-mounted huts as
they are dragged at roughly 7 mph across
the icy landscape by the agricultural trac-
tors. They stop about every 60 miles (100
km) to dig snow pits, drill ice and take
other measurements.

Workdays can last 16 hours and sleep-
ing arrangements are less than lavish for

Photo by Mark Sabbatini/The Antarctic Sun

most in the cramped nine-bunk “Blue
Room” trailer. The few leisure moments
may be a game of frisbeeif the weather is
favorable, or a DVD movie on some-
body’s laptop computer if not.

“I've definitely lived and worked in
cramped quarters before, but nothing to
this degree,” said Jim Laatsch, a field
assistant from Dartmouth College who is
one of two first-time Antarcticavisitorson
the trip.

There's aso a kitchen trailer where a
few participants sleep, a storage trailer for
ice cores, a shelter for simple mechanical
work, an outhouse and several science
huts with various equipment.

Previous trips may have worked out
many of the bugs in the system, but addi-
tional planning and attempts at improve-
ments were still a big part of the agenda
before deploying to the field. The team
made sure it had plenty of everything from
storage boxes to Sharpie markers. They
also sought extras such as power outlets
by each bunk (unlikely) and a watertight
storage box to thaw food so it won't drip
on peopl€e’s belongings.

Space will be a bit tighter than normal
this year since 15 members is one or two
more than past trips. Also, al of the ice
and other material collected must be car-
ried the entire trip. In past years the cores
were left until the return trip, but that
obviously isn't possible on a one-way
trek.

“It probably just means more packing
and shuffling around for us,” Mayewski
said.

See ITASE on page 9
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A day at the office

There are 11 projects being conducted in
six fields of study, but participants are
quick to point out there is considerable
overlap and sharing of data. Satellite
imagery helps chart the course in advance.
Shallow and deep radar readings of the ice
are collected as the trains move across the
continent, providing further information
about good sites to collect samples. At the
sites, data collected from a variety of air,
snow and ice experiments provides chemi-
ca details sought by many researchers,
such as the elements and reactions present
in the atmosphere in present and past years.

“All the science is the same,” Dixon
said. “We' ve reached the fine balance with
our disciplines. Each helps determine the
validity of the others.”

Most of the field work is more physical
than scientific, as snow and ice are packed
into special storage containers, balloons
are launched and automatic weather sta-
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“1f we're able to figure out the relation-
ship between isotopes and temperature of
the ice for the past 20 years we can deter-
mine temperature data as far back as the
core dates,” he said.

Knowing such details has implications
that go far beyond a remote section of the
world's most isolated continent.

Global warming isatopic of worldwide
discussion, based largely on historically
unusual warming in the Northern
Hemisphere, Steig said. But he said
researchers don't know if that pattern
appliesto the Southern Hemisphere. Many
large icebergs have broken off into the
Ross Sea region in recent years, but at the
same time the East Antarctic | ce Sheet has
actually cooled off during the past 20
years.

“One of the main things we' ve done so
far is we now have a beautiful map of
recent ice sheet temperatures,” he said.
Eventually, he said, that can be used to
help determine if the cooling in East

Markus Frey, a doctorate
student and I TASE field
assistant, releases a bal-
loon to gather atmospheric
chemistry data during a
stop in the team’'s 2001-02
traverse. He will continue
the experiments daily this
Season.

Photo courtesy of Markus Frey/ITASE

tions set up to provide future atmospheric
readings. Analysis of the materials and
data, by ITASE members and others, will
take years in many cases.

“Thereality ismost of our work is back
home,” Steig said.

Dixon said so far he is anayzing ice
cores from the first two years of the U.S.
traverses, not those he collected last year.
He said he's hoping to do a more detailed
study using al of them.

“It's a severa year job realy, because
there’s so much data,” he said.

Steig is overseeing the final year of his
project, after sending his graduate students
on previous traverses. Heis reconstructing
the region’s temperature history by using
satellite imagery and measuring the ratio
of heavy to light isotopes of oxygen in the
ice cores. The isotope ratio in the ice is
largely affected by the temperature where
the snow originally fell.

Antarctica is part of a norma global
weather pattern.

ITASE participants also hope to find
answers in other related fields of research
from their traverses, but most said it's too
early to draw many conclusions from
work done so far. Steig said it may take
five years before he has results he can pub-
lish as definitive answers.

Thetrip also offersafina chanceto test
and refine equipment developed during
the ITASE project, some of which partici-
pants hope to use on future polar research
in Antarctica and el sewhere.

Drilling specialist Mark Wumkes is
hoping this traverse will prove a portable
ice drill he designed is fully “road-ready.”
If so, it could have a mgjor impact on
future field expeditions, since the 200-
pound drill is much more portable and can
collect samples much faster than present

See ITASE on page 10
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Roving researchers study
Antarctica eleven ways

This season’s trip by the U.S.
segment of the International Trans-
Antarctic Scientific Expedition
(ITASE) will feature 15 members
working on 11 projects in six sci-
entific disciplines. Among the
projects:

» The expedition’sfield leader is
Paul Mayewski, a professor at the
University of Maine who has led
more than 35 Antarctic expeditions
and others in Greenland, the
Himalayas and the Tibetan
Plateau. He and field assistants
Dan Dixon and Susan Kaspari are
looking for past climate data by
seeing how much sodium, calcium
and other elements known as ions
are in the ice cores. The amount
and mixture of various ions indi-
cate likely weather patterns for the
era being examined. It can aso
detect and provide information
about “extreme” events such asthe
large-scale volcanic eruption of
Tambora in 1815, atmospheric
nuclear testing during 1950s and
‘60s and what appear to be unusu-
ally common El Nino patterns
recently.

* Steve Arcone, an investigator
working at the U.S. Army Cold
Regions Research and Engineering
Laboratory in Hanover, N.H., is
examining snow and ice surfaces
at relatively shallow depthsusing a
high-frequency radar that probes
about 330 feet (100 meters)
beneath the surface. The shallower
readings provide more details
about the surface layers than deep-
er radar, alowing for the selection
of evenly layered sites to extract
ice cores, and better measurements
of snow accumulation rates
between core sites. A separate
radar at the front of one of the
“trains’ detects crevasses during
the traverse, although none have
been spotted during previous trips.

» Gordon Hamilton and his doc-
toral students Blue Spikes and
Leigh Stearns of the University of
Maine are studying the distribution
of snowfall acrosstheice sheet and
measuring ice flow along U.S.

See Science on page 10
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“ITASE In a
way IS going
to develop
the giant
missing
link.”

— Paul Mayewski,
U.S. ITASE leader

equipment that weighs 1,200 to 2,000
pounds.

“In 15 minutes you can do what you
used to do in one day,” he said.

A magjor reason is the drill can collect
samples without requiring large snow pits
to be dug first, normally the most time-
consuming part of the process, Wumkes
said. The snow pits are needed because the
larger drills lose the top meter of a core
because they must be lowered below the
surface to start drilling. Digging a pit and
collecting samples can take most or &l of a
day, duetoits size and the difficulty of get-
ting “clean” samples unaffected by outside
elements.

Wumkes' drill extracts corestwo inches
in diameter, compared to the 3-inch cores
obtained from the main drill on the ITASE
traverse. But he said his drill should pene-
trate up to 200 meters deep —two to three
times the depth of most cores being col-
lected during the traverse — and that capa-
bility will be tested for the first time this
season.

If the drill is efficient enough it could
allow researchersto fly to a site and return
the same day after extracting ice cores.
Wumkes, who plans to build at least one
more of the drills after thetraverse, saidit’s
also simple enough for scientists to use
without bringing drilling personnel along.
And while it can't completely replace the
need for snow pits— which are needed for
near-surface data — fewer will likely be
needed for many projects.

Not the end of the road

Mayewski said the experience of
ITASE during the past several years
proves Antarctic traverses deserve strong
support in the future.

He said they have the potentia to
replace and be more efficient than fixed
field camps. The large-scale equipment is
also sufficient to plough runways for sup-
port planes and install remote data collec-
tion instruments in isolated locations.
There are aso other fields of study that
can be undertaken during the traverses.

“These 11 projects are by no means the
only onesthat can be done,” he said, refer-
ring to this year’'s ITASE research.

Therewill be no U.S. traverse next sea-
son, but Mayewski said heis confident the
two-year trip from the South Pole to
Northern  Victoridland aong the
Transantarctic Mountains will eventually
be approved. Severa members of this
year's traverse said they are interested in
continuing their work on the Ice if and
when that happens.

It will probably take 10 years before the
ITASE traverses of all participating coun-
tries have enough ice coresto alow for an
in-depth climate and environmental histo-
ry of the continent, Mayewski said. He
said Antarctica has only 10 to 50 years of
instrument data, depending on the region,
making the detailed reconstruction of a
200-year time period in a relatively short
period all the more impressive.

“ITASE in a way is going to develop
the giant missing link,” he said.

November 24, 2002

;. N
Sclence rompages

ITASE routes using high-precision
GPS instruments. Markers left at
theice drilling sites are being mea-
sured annually to determine their
vertical velocity which, combined
with snowfall rates, provide a way
to calculate thickening or thinning
of the ice sheet. The group is aso
using satellite imagery to map the
traverse routes. Data collected by
the ITASE team in the field is lead-
ing to better interpretations of the
satellite imagery.

» Markus Frey, a field assistant
who is a doctorate student at the
University of Arizonain Tucson, is
conducting ice chemistry experi-
ments by studying the makeup of
snow samples, launching balloons
to gather ozone readings and ana-
lyzing sections of ice up to three
meters (10 feet) beneath the surface
that are melted in the field. He said
he should collect a larger and more
consistent amount of d