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Around 3.6 million years ago, a 1 km-
diameter meteor smashed into northea-
stern Russia with such force that near-
surface bedrock vaporized, and deeper 
bedrock shattered and partially melted. 
Some of the hardest-hit bedrock  be-
came  dust, clouding the atmosphere 
and causing a short-lived blip of climate 
change to rival that from the famous 
1883 eruption of Krakatau.

The impact also left a basin about 
18 kilometers wide and half a kilome-
ter deep, a three-dimensional jigsaw 
puzzle with a glassy glue holding the 
shocked and partly melted pieces of 
bedrock together. The basin even-
tually filled with fresh water which the 
native Siberian Yupik people named 
El’gygytgyn Lake (meaning, the lake 
that never thaws)—Lake E for short. 

The lake is roughly circular, about 
12 km across with a surface area of 110 
km2, and has a maximum depth of 175 
m. Although other large (or larger�) cra-Although other large (or larger�) cra-

ter lakes occur on Earth’s surface, Lake 
E is special. Located in a very cold, re-
mote place about 100 km north of the 
Arctic Circle, and 150 km northeast of 
the modern tree line, Lake E has never 
met a glacier. 

Why should this matter? Glaciers 
are great erosive agents, and sediment 
carried by glacial meltwater quickly fills 
in low areas. A crater lake is a bull’s eye 
for such sediment focusing. More, gla-
ciers that flow into or across lakes raise 
havoc for scientists by deforming or 
eroding the existing sediment record. 
Several arctic lakes similar in age, size, 
and origin to Lake E have experienced 
this glacial fate, and have yielded sedi-
ment records that have been difficult 
for scientists to interpret. 

Geophysical surveys of Lake E 
completed in 2003 revealed a “layer-
cake” sediment record about 400 m 
thick consisting of four main layers. 
The top two, thought to be deposited 

after the meteor strike, are the focus of 
the present study.

The age of the contact between 
them, about 1.8 million years, likely 
represents the transition between the 
last extended time of relative climate 
warmth (Pliocene Era) and glaciation 
(Pleistocene Era). What will be critical 
to the scientists is the age of this tran-
sition and its relationship with existing 
records from ice cores and deep-sea 
sediments. These latter records have 
been developed and refined over the 
past 50 years, but they tell us only 
about conditions at the poles and in the 
oceans. 

The Lake E record may provide the 
first continuous tale of terrestrial condi-
tions during this major climatic switcho-
ver—that is, for the first time scientists 
may be able to explain what was hap-
pening on land as the poles and oceans 
cooled. In combination with the emerg-
ing records from the Southern Ocean 
(where much research is currently fo-
cused), the Lake E story may help sci-
entists answer fundamental questions: 
Where does significant climate change 
begin on the earth’s surface? Do both 
poles change simultaneously? Does it 
take significant time for terrestrial envi-
ronments (such as Lake E) to catch up 
with the changes felt at the poles and in 
the oceans?

Lake E was first investigated by 
scientists in 1998 and again in 2003. 
In 2005, an international group was 
awarded funding by the International 
Continental Drilling Program (ICDP), 
with additional grants from the US Na-
tional Science Foundation, and from 
agencies in Germany and Austria, with 
in-kind support from Russia. Principal 
investigators or national co-chief sci-
entists  include Julie Brigham-Grette 
(USA: University of Massachusettes), 
Pavel Minyuk (Russia: NEISRI-Maga-
dan), Martin Melles (Germany: Univer-
sity of Cologne), and Christian Koeberl 

By Brandon Curry

Above:  The lake on a rare, sunny day. Photo: Julie Brigham-Grette
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(Austria: University of Vienna). 
The group faced a litany of chal-a litany of chal-

lenges ranging from intellectual di-
plomacy, coordination of the multiple 
funding sources, design and imple-
mentation of a new drill rig, and the 
formidable job of arranging customs 
and shipping. As with the initial expedi-
tions, the scientists and support teams 
must use extreme care to keep pristine 
the lake and its shorelines and water-
shed. The team drilled a short core 
into the permafrost and sediments just 
west of the lake in November 2008. 
The main coring will be done from the 
frozen surface of Lake E from Janu-
ary to May 2009. Then, long sediment 
cores will be sampled at two locations 
(see Figure 1). The ~ 1.6 km of cored 
sediment first will be sent to the Uni-
versity of Cologne, where the interna-
tional science team, including many 
students and post-docs, will describe 
and subsample the material. About a 
year later, archival cores will be sent to 
the LacCore facility at the Limnologi-
cal Research Center at the University 
of Minnesota-Twin Cities. 

The scientists mainly will use pa-
leomagnetic studies to date the ma-
terial along the length of the core—
occasional layers of volcanic ash will 
also provide temporal information. 
The evidence of climate change will 
be based on down-core variation in 
minerals, diatoms (microscopic al-
gae), organic matter, and grain-size 

Smash! A meteor created this 18km crater 
about 3.5 million years ago. Photo: NASA

Eastern Russia 
in the Winter
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Pevek, mid-December. 
Photo: Richard Perales

Siberia. The word alone conjures images of bleak isolation and a history of 
people being banished forever.  It is one of the most desolate places on earth.  
Farther east and perched above the Arctic Circle lies an even more remote 
expanse: Russia’s autonomous Chukotka region.  In the winter, the area is 
entombed in a dark, deep freeze. This was the landscape that greeted me 
near the middle of December, when I arrived at Pevek, a small port town built 
along the northern coastline of Russia’s Chukchi Sea. I had been sent there 
as the CPS project liaison to assist the Lake El’Gygytgyn Project in logistics 
(See companion story). 

Traveling and working in the farthest reaches of Russia has to be one of 
the ultimate logistical challenges.  You must approach and plan for it as you 
would an expedition because the destination is so remote and travel access is 
incredibly difficult.  To enter this part of Russia, travelers must secure special 
permits for themselves and equipment, cross nine of Russia’s 11 time zones, 
and traverse through the country’s vast emptiness.  In Siberia and the Russian 
Far East, few people speak English; the regions are so isolated that as recent-
ly as the 1980s, government officials discovered a settlement where no one 
had ever heard of electricity.  In the winter, flight schedules are as accurate as 
broken clocks.  Only one flight to Pevek is scheduled every three weeks.  The 
plane arrives whenever it can land and departs when the weather clears and 
the roads are accessible so people can make it to the airport.  

As I walked into the dimly lit concrete walled terminal, I immediately noticed 
the place buzzing with locals dressed up to battle the cold and to greet arriving 
passengers.  Many wore huge, old-style fur hats and matching fur coats that 
reach the ground. You get a sense that people in this part of the world do not 
dress this way to make a fashion statement but instead have figured out how 
best to stay warm in an extremely cold and hostile environment.

Outside the airport, a fleet of huge cabin-equipped vehicles with equally 
huge tires awaited the passengers. Similar types of vehicles are used in the 
Antarctic to transport large groups of people across ice and snow. I climbed 
in and as I scanned the area through one of the iced-up windows, my mind 
wandered to what lay ahead.   As hard as I tried, I couldn’t imagine what the 
lake camp would be like in the middle of January, when I would join a small in-
ternational team of engineers, technicians and scientists and attempt to travel 
to the camp by helicopter.  Comprised of Americans, Russians, Germans, 
and Canadians, the team will participate in the first phase of the project that 
involves thickening the ice at the middle of the lake so it will sustain the weight 
of the drilling module and rig.  The team will drill holes into the ice and then 
set pumps to transfer water to the surface.  Once the water freezes, they will 
repeat the process until they achieve the desired ice thickness of 150 cm.

As I write this, the nights continue to get longer and colder.  The winds 
blow with fury and a vengeance when they do.  Soon this exciting and ambi-
tious project begins in the field.  Along with it comes the adrenaline rush. 
Hopefully that will help keep me warm.

Richard “Chico” Perales is a Logistics Coordinator/Technician for Polar 
Field Services. He visited Pevek in early December 2008 and will return later 
this month.  He will depart in March due to Russian Visa requirement con-
straints.
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alaska
Around the State
From the freezing, dark and snowy Fair-
banks offices emerged holiday cheer 
as the PFS crew celebrated Thanksgiv-
ing and Christmas together. When they 
weren’t roasting large birds, the team 
was finalizing budgets, completing end 
of the year reports, and preparing for the 
upcoming field season.

With the exception of December, 

Alex Huyrn and Jonathan Bensteadt 
(both of the University of Alabama’s 
Department of Biological Sciences) 
braved extreme North Slope tempera-
tures every month this fall to collect 
samples from Ivishak Hot Springs. 
Now in its second and final year, the 
study aims to chronicle the spring’s 
ecosystem dynamics and document 
the food web structure, nutrient cycling, 
and productivity. They plan to resume 
collecting samples from the spring-fed 
creek in January and continue monthly 
until August. In the field, the two camp 
in an “apple,” (a fiberglass igloo) for 

about three nights.
Also this fall, two L.A. Times jour-

nalists accompanied Katey Walter 
(University of Alaska, Fairbanks) dur-
ing a stint in the field from Oct. 22 to 
Nov. 7. Their article on Walter’s meth-
ane research will be published this 
February and will cover her field work 
on the Seward Peninsula, northeast 
of Shishmaref. Walter will resume her 
Alaska field work this spring with a 
large field effort near Kotzebue. A doz-
en researchers will collect up to 200 
meters of lake sediment core in April 
before turning to Russian field sites to 
be visited later in the summer and fall. 

In October, University of Wyo-
ming’s Hank Harlow and Merav Ben-
David with colleagues from the USGS 
and USFWS recaptured eight polar 
bears (seven females and one male) 
along the coast of the Southern Beau-
fort Sea as part of their ongoing study 
of how polar bears cope with ice loss 
in the Arctic. The team plans to resume 
fieldwork in May, focusing on sampling 
polar bears on the fast ice offshore 
from Barrow, Prudhoe Bay, and Kak-
tovik, Alaska. 

University of Fairbanks professor 

Alaska celebrates 50 years of statehood with 
temperatures below - 50 F. 

PFS’ future Alaska staff celebrates Christmas 
at the kiddie table with Matt Irinaga. L to R: 
Ella Kramer (Naomi Whitty’s daughter), Quinn 
Irinaga, Matt, Cooper Irinaga and Matteo 
Kuizenga. Photo: Eli Kramer

Kenji Yoshikawa continues to engage 
students throughout Alaska in his per-
mafrost studies. His alter ego, Tunnel 
Man, has several You Tube videos ex-
plaining permafrost concepts. Yoshika-
wa spent the fall on a long snowmobile 
trip in western Alaska traveling from 
village to village to install bore holes. 
He also gives programs in the local 
schools and enlists the kids to collect 
year-round data and to monitor the per-
mafrost temperature. He’ll resume this 
effort in February as he embarks on an 
800-mile trip in northern Alaska.

At the Barrow Arctic Research 
Center (BARC) personnel are prepar-
ing for a big winter/spring campaign--
the international OASIS 2009 project. 
OASIS 2009 involves some 20 dif-
ferent experiments focusing on tro-
pospheric chemistry and climate, as 
well as on the surface biosphere and 
its feedback in the Arctic. Many of the 
experiments will use a large, tethered 
balloon to hoist inlet tubes and collect 
air samples, and CPS is establishing 
three outbuildings with power, heat, 
and instrument exhaust, along with a 
small tent at a pristine snow collection 
site near the BARC, for the research-
ers. Preparations should be complete 
in early February so researchers can 
install and test equipment prior to the 
work, which will run into mid-April.   

This tranquilized bear was 
captured in August and 
recaptured in October. Harlow’s 
team compares sea ice-
based bears with land-based 
bears to determine to what 
extent changes in sea ice are 
impacting the bears’ health. 
Photo: Merav Ben-David
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PFS provides project management for CPS, 
the logistics provider to the National Science 
Foundation’s Arctic Sciences Division in the 
Office of Polar Programs. Opinions, findings, 
conclusions, or recommendations expressed 
herein do not necessarily reflect the views of the 
NSF.
Our thanks to those who provide news updates, 
photos, story ideas, and encouragement. Please 
send feedback and suggestions to kip@polarfield.
com

Long-time contributor Rachel Odell 
Walker wrote most of the unattributed material 
in this edition of field notes.

field notes  
By Polar Field Services, a member of 

the CH2M HILL Polar Services team.

http://www.polar.ch2m.com/arlss_reports/arlss_projectsdetail.aspx?cbpropnum=0611995
http://www.polar.ch2m.com/arlss_reports/arlss_projectsdetail.aspx?cbpropnum=0732735
http://www.polar.ch2m.com/arlss_reports/arlss_projectsdetail.aspx?cbpropnum=0732735
http://www.polar.ch2m.com/arlss_reports/arlss_projectsdetail.aspx?cbpropnum=0732713
http://www.polar.ch2m.com/arlss_reports/arlss_projectsdetail.aspx?cbpropnum=0731739
http://www.polar.ch2m.com/arlss_reports/arlss_projectsdetail.aspx?cbpropnum=0731739
http://www.youtube.com/watch?v=-l0JdVtmNus&feature=related
http://www.polar.ch2m.com/arlss_reports/arlss_projectsdetail.aspx?cbpropnum=0807702
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Summit Station
Brutal winds up to 50 knots and raging 
snow storms pummeled Summit Station 
for most of December, reports Summit 
Science Technician Kat Huybers. “I felt 
like I finally understood the phrase, ‘It 
will knock your socks off,’” she said 
during a relatively calm period in early 
Januarya.

Between doing general mainte-
nance, tunneling into the Green House, 
and cooking communal meals, the four-
person crew has also kept busy clear-
ing the equipment for three separate 
sunlight-collecting projects. In early 
January, enough light had begun to fill 
the sky to activate the equipment, which 
had been dormant for weeks. 

The new Arctic Policy signed by Presi-
dent Bush on January 9 “reminds the 
world that the Arctic matters to the 
United States,” said Mead Treadwell, 
Chair of the U.S Arctic Research Com-
mission.

Scores of scientists converged in 
San Francisco in mid-December for the 
annual American Geophysical Union 
meeting, where important polar re-
search findings made headlines: More 
than 2 trillion tons of land ice in Green-
land, Antarctica, and Alaska have melt-
ed since 2003, according to new NASA 
satellite data; arctic greening is increas-
ing due to melting sea ice; and scientists 
have discovered methane seeps along 
the East Siberian Arctic Shelf, were 
among some of the presented results. 

In other news, after getting nothing 
but goose eggs in the good news col-
umn over the last few years, the em-
battled polar bear might now be getting 
goose eggs. Literally.  

Converging on Pevek, in Russia’s vast 
and forgotten Chukotka province, an 
international team of researchers be-
gan the long-planned Lake El’gygytgyn 
project (see cover story in this news-
letter). On December 12, the team re-
ported in their blog they had finished 
drilling the initial component: 

“With a final depth of 141.5 meters, 
the campaign can be considered as a 
success� The hole was cased further 
down to 4 meters and a thermistor chain 
was inserted to establish a new contin-
uous long-term monitoring spot in the 
permafrost. This is to further study the 
temperature profile development and 
possible changes in the permafrost of 
the Arctic. It is part of the TSP (Ther-
mal State of Permafrost) network. The 
hole was then sealed … This won’t be 
a final farewell to Lake El’gygytgyn: In 
a short while the ice thickening people 
will get the ice ready for the lake sedi-
ment drilling campaign following us to 
this remote location.”  

In late October, a team arrived in Thule 
to retrieve equipment from the inaugural 
2008 Greenland Inland Traverse (GrIT). 
Slush flows in July forced the GrIT team 
to depot the caravan about 60 miles 
from Thule and take an airlift back to the 
station at the end of the traverse. Con-
sequently, the equipment spent about 
four months unattended on the ice in 
an extremely windy, snowy environ-
ment. The October retrieval team spent 
almost three days digging out the Case 
STX-485 tractor and other machines, 
and then drove them back to Thule to 
prepare for a spring 2009 traverse. 

During the retrieval effort, the re-
covery team also monitored snow con-
ditions to assess if the fall offers a bet-
ter environment for an overland traverse 
(i.e. firmer snow that facilitates forward 
travel and less sinking). However, the 
extremely cold, windy conditions, short 
days, and soft snow proved so challeng-
ing that currently spring seems the ideal 
time to launch an overland traverse. 
Establishing a reliable overland route 
could cut costs and emissions associ-
ated with delivering staff, scientists, and 
equipment to Greenland’s Summit Sta-
tion

greenland

russia

Keep up-to-date 
on field notes --  
subscribe here!

Happy 2009! Qaanaaq, Greenland. Photo: 
Hotel Qaanaaq

The traverse equipment awaits recovery in 
November 2008. Photo: Ed Stockard

The first scientists of 2009 will ar-
rive at Summit in Mid-March. Detlev 
Helmig of the University of Colorado, 
Boulder, will arrive to check on mul-
tiple experiments running at the Flux 
Facility. Summit will officially open at 
the end of April, and in addition to sup-
porting myriad science teams, the crew 
will embark on a major construction 
season. Specifically, they will launch a 
multi-faceted project that will realign the 
main buildings (Green House/Berthing 
Module, Big House, and an expanded 
garage), lift almost all the buildings, and 
increase station voltage. They will also 
make changes to the ski way and taxi 
way. For now, though, life at Summit 
remains quiet, says Huybers. “We’re 
treading water and keeping our heads 
above snow,” she reports.  

Happy New Year from Summit Station! 
Clockwise from L: Bill McCormick, Kat 
Huybers,  Brad Whelchel, Lora Koenig. media

http://www.summitcamp.org
http://www.usnews.com/articles/news/world/2009/01/12/bush-sgn-off-on-ew-us-arctic-policy.html
http://www.livescience.com/environment/081216-ap-arctic-ice-melt.html
http://www.sciencedaily.com/releases/2008/12/081217203316.htm
http://gristmill.grist.org/story/2008/12/19/105214/63
http://www.sciencedaily.com/releases/2008/12/081215111303.htm
http://www.polar.ch2m.com/arlss_reports/arlss_projectsdetail.aspx?cbpropnum=0602471
http://www.polar.ch2m.com/arlss_reports/arlss_projectsdetail.aspx?cbpropnum=0602471
http://www.icdp-online.org/contenido/icdp/front_content.php?idart=2113
http://www.vecopolar.com/SingleHTMLTextArea.aspx?P=8E028B9E-E1ED-4076-8F97-2185B297DD96
http://www.geocities.com/TheTropics/Resort/9292/ushotel.html
http://www.polar.ch2m.com/arlss_reports/arlss_projectsdetail.aspx?cbpropnum=0713992
http://www.polar.ch2m.com/arlss_reports/arlss_projectsdetail.aspx?cbpropnum=0713992
http://www.polar.ch2m.com/arlss_reports/arlss_projectsdetail.aspx?cbpropnum=NASAPolarcat
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The choice was difficult: a four-month 
stint at one of the most out-of-the-world 
locations on Earth, or a one-in-120 
chance of being selected to train as 
an astronaut. Lora Koenig, one of two 
science technicians at Summit Sta-
tion from November through February, 
chose Earth when the predicament un-
folded before her this November. 

Within hours of landing in Green-
land this fall, Lora was invited to in-
terview for a position at the Johnson 
Space Center to train to be an astro-
naut. Opportunities like these arise 
only every few years. She was torn. 
She could spend the winter at Summit 
and proceed to the job she had just re-
cently accepted: cryospheric scientist 
with NASA within the most prestigious 
remote sensing group in the world. Or 
she could roll the dice.

“There was some debate about 
whether to catch the next flight out (of 
Greenland),” said Koenig. “But I had 
just been hired by NASA, and that’s a 
job I am very happy to have. So I chose 
to go with the job I knew I had than to 
pursue a job interview for a position I 
wasn’t sure I would get.”

At 31, Koenig has accomplished 
more than many do in a lifetime. She’s 
visited every continent; earned a Mas-
ter’s degree in Geography from the 
University of Utah and a Ph.D. from 

Faces of IPY: 
Lora Koenig, 
Summit Science Technician
(Some people call her a space cowgirl)

Koenig processes Summit ice cores for a U 
of Washington project. Photo courtesy Lora 
Koenig

distribution. These are parameters 
that are typically analyzed in studies of 
lake sediment, but rarely have they been 
interpreted from such a deep and cold 
fresh-water lake� 

Needless to say, much is at stake. 
The preliminary work done in 1998 and 
2003 indicates an important record of 
climate change may be teased from 
the pending sediment cores. But just 
the logistics of getting there – clearing 
customs, moving many tons of equip-
ment across the tundra, including a new 

LAKE E Continued from Page 2

the University of Washington, having 
written her dissertation on the pas-
sive microwave remote sensing of firn 
properties. She also served a year as 
an Americorps teacher; celebrated her 
fifth year of marriage this fall; and has 
ripped down many mountain slopes on 
skis.

Earlier in 2008, the Eugene, Or-
egon, native had just signed on to be 
a winter-phase science technician at 
Summit when NASA offered her the 

drill rig and coring system built in and 
shipped from the US – have proven to 
be major accomplishments. The sci-
entific rewards will come later from the 
lake sediment cores. Only then will sci-
entists begin unraveling the up-to-now 
unknown relationships between climate 
change in the oceans and poles and the 
terrestrial environment, especially from 
an Arctic perspective. 

“There’s lots of stress for the sci-
entists and technicians working on this 
project, and there is a lot at stake,” says 
Julie Brigham-Grette. “But the suc-

cess, when it comes, will be worth it. It’s 
a chance of a lifetime. Not only is it a 
privilege to work with world-reknowned 
colleagues, but it’s humbling to have the 
trust of the scientific community to do 
the job well. I know that the many stu-
dents who will analyze proxy records of 
climate change will benefit from the lo-
gistical planning we do today.” 

The author, Brandon Curry, is a 
senior geologist with the Illinois State 
Geological Survey located in Cham-
paign, Illinois.  He is grateful for conver-
sations with Julie Brigham-Grette, and 
her corrections and suggestions to the 
manuscript.  

cryospheric scientist job. Rather than 
skip a winter at the station, Koenig ar-
ranged to spend the season in Green-
land before moving to Washington, 
D.C. Then the Johnson Space Center 
called and offered her a shot at reach-
ing her childhood dream. 

It’s enough to rattle even the most 
Zen-like scientist. But Koenig is un-
fazed. Rather than worry about what 
she might have missed by turning down 
the astronaut interview, she savors the 

details only a winter in Greenland can 
provide: Northern Lights, solitude, the 
chance to spend time with her good 
friend (and fellow Summit winter sci-
ence technician) Kat Huybers. Skype 
keeps her connected to her husband 
and home, and daily adventures at 
Summit keep the job interesting.

Plus, the space odyssey pursuit 
will continue. The staff at Johnson en-
couraged her to apply again, and they 
anticipate another round of interviews 
in about three years. Then Koenig will 
be 34, the average age for participants 
in the program. Assuming her love of 
space—a fondness-bordering-on-ob-
session that took root in grade school—
thrives, no doubt she’ll be a contender.

For now, she’s thrilled to put her 
Arctic experience to work as one of four 
of Summit Station’s winter field crew. 
Koenig’s graduate studies took her 
both to Greenland and the Antarctic, 
and she is as at home when the tem-
perature is minus 57 degrees Celsius 
as when it’s warmer. And her optimism 
inspires those around her.

“Miraculously, when Lora got 
bumped to the end of the (astronaut 
interview) list as a result of her commit-
ment in Greenland, she kept an amaz-
ing outlook, saying she always wanted 
to spend a winter at Summit,” said 
Sandy Starkweather, Greenland Proj-
ects Manager for Polar Field Services.  
“Honestly I don’t think many kids sit 
around dreaming of wintering at Sum-
mit instead of being an astronaut. She 
definitely wins good sport of the year.”

For more on Koenig’s experiences 
at Summit Station, visit her blog.  

http://www.polar.ch2m.com/arlss_reports/arlss_projectsdetail.aspx?cbpropnum=0454803
http://neptune.gsfc.nasa.gov/csb/subpages/index.php?section=Research Highlights&content=Greenland Summit Blog

