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Each year the Arct�c Research Consort�um of 
the U.S. (ARCUS) hosts the Arct�c Forum 

�n conjunct�on w�th the ARCUS annual meet-
�ng. The goal of the Arct�c Forum �s for arct�c 
researchers �n all d�sc�pl�nes to �nteract w�th col-
leagues and agency representat�ves. Th�s col-
lect�on of abstracts showcases the oral presen-
tat�ons and poster sess�on at the Arct�c Forum 
held 19–20 May 2005, �n Wash�ngton, D.C.

The ARCUS annual meet�ng and Arct�c 
 Forum are the culm�nat�on of our efforts each 
year to represent the arct�c research commun�ty 
on behalf of ARCUS’ 48 U.S. and �nternat�onal 
member �nst�tut�ons. ARCUS serves �ts mem-
ber �nst�tut�ons by act�ng as a commun�cat�on 
channel, prov�d�ng �nformat�on about current 
research act�v�t�es and arct�c sc�ence �ssues to 
the research commun�ty, and �nform�ng agen-
c�es and the publ�c about arct�c research. Th�s 
work �s done at many levels, �nclud�ng newslet-
ters and other publ�cat�ons, electron�c commu-
n�cat�ons, K–12 educat�on projects, workshops, 
and sympos�a l�ke the Arct�c Forum. The Arct�c 
Forum prov�des access for �nd�v�dual research-
ers to �nformat�on on research, educat�on, and 
facilitiesoutsideoftheirfields,whichhasled
to many successful collaborat�ons. S�nce �ts 
�ncept�on �n October 1994, the Arct�c Forum 
rema�ns one of only a few �nterd�sc�pl�nary arct�c 
sc�ence meet�ngs. The Arct�c Forum abstract 
ser�es beg�ns w�th Arctic Forum 1998.

Th�s abstract volume �llustrates the d�vers�ty 
and �nterd�sc�pl�nary nature of arct�c research 
today. The theme for 2005 Arct�c Forum was 
“Arct�c Cl�mate Change and Publ�c L�teracy: 
What’s at Stake?” M�chael MacCraken of the 
Cl�mate Inst�tute gave the keynote address.

As execut�ve d�rector of ARCUS, I appre-
c�ate the efforts of the many researchers who 
shared the�r results w�th the commun�ty through 
the Arct�c Forum. We thank Bruce Forbes and 
StephanieL.PfirmanforchairingtheForum
and the Nat�onal Sc�ence Foundat�on for sup-
port�ng th�s opportun�ty. B�rte Horn-Hanssen 
of ARCUS was the manag�ng ed�tor for th�s 
abstract volume and des�gned the layout. T�na 
Buxbaum and Sarah Behr of ARCUS also ed-
�ted th�s publ�cat�on. We �nv�te you to jo�n us at 
the Arct�c Forum �n May 2006.

Wendy K. Warn�ck
Execut�ve D�rector

Foreword
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Introduction to the Session                                       
Arctic Climate Change and Public Literacy: What’s 
at Stake?
Bruce Forbes, University of Lapland; Stephanie L. Pfirman, Barnard College (Arctic Forum Co-Chairs)

Bruce Forbes, Arct�c Centre, Un�vers�ty of Lapland, PO Box 
122, Rovan�em�, FIN-96101, F�nland, Phone: +358-16341-
2710,Fax:+358-16341-2777,bforbes@ulapland.fi

StephanieL.Pfirman,EnvironmentalScienceDepartment,
Barnard College, Columb�a Un�vers�ty, M�lbank Hall, 3009 
Broadway, New York, NY 10027-6598, USA, Phone: 
212-854-5120,Fax:212-854-5760,spfirman@barnard.
columb�a.edu

Observat�ons of cl�mate change �n the Arc-
t�c—�nclud�ng warm�ng a�r temperatures, 

melt�ng glac�ers and sea �ce, r�s�ng sea levels, 
andthawingpermafrost—havesignificant
consequences for plant, an�mal, and human 
commun�t�es and have generated �ncreased 
attent�on by sc�ent�sts and arct�c stakeholders 
al�ke. There �s also grow�ng publ�c awareness of 
the Arct�c and �ts role �n cl�mate change, partly 
result�ng from recent developments �n arct�c 
cl�mate sc�ence, �nclud�ng the publ�cat�on of the 
Arct�c Cl�mate Impact Assessment synthes�s 
report �n 2004.

As the general awareness of arct�c cl�mate 
change expands, the research commun�ty’s 
role �n commun�cat�ng the sc�ence beh�nd the 
headlinestakesongreatersignificance.To
what extent are researchers respons�ble for 
publ�c educat�on and l�teracy on arct�c cl�mate 
change? What are the most effect�ve means to 
commun�cate research results and uncerta�n-
t�es to the general publ�c and pol�cy makers? 

How should sc�ence and sc�ent�sts contr�bute to 
publ�c knowledge and pol�cy?

The Arctic Forum 2005 focused on the 
relat�onsh�p among sc�ent�sts, med�a, pol�cy-
makers, and the publ�c. In add�t�on to arct�c 
researchers, speakers �ncluded journal�sts, 
behav�oral sc�ent�sts, pol�cy analysts, agency 
staff, and representat�ves of �nd�genous com-
mun�t�es. The presentat�ons h�ghl�ghted current 
sc�ence on arct�c cl�mate change and future 
scenar�os; the med�a’s role and �ts portrayal 
of arct�c cl�mate change; how arct�c cl�mate 
change �s perce�ved by the publ�c; how �nfor-
mat�on �s used by dec�s�on-makers; and how 
sc�ent�sts can best commun�cate the sc�ence of 
arct�c cl�mate change and �ts consequences for 
the future of the reg�on and the globe. Arctic Fo-
rum 2005 h�ghl�ghted ways �n wh�ch people and 
organ�zat�ons can work together to understand, 
ant�c�pate, and respond to the changes of today 
and those that may come �n the future.
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Reporting Climate Change—The Front Line 

Richard Black, British Broadcasting Company

For sc�ent�sts work�ng w�th cl�mate and global 
change, the med�a can be a source of �m-

mense frustrat�on. It does not always put “the 
message” across as sc�ent�sts would want; re-
port�ng �s frequently perce�ved as unbalanced; 
key deta�ls are often m�ssed. Yet w�thout the 
media,howcanthescientificcasebemadeto
the publ�c, wh�ch may then �nduce the publ�c to 
put pressure on pol�t�cal leaders?

 From more than a decade of report�ng 
cl�mate change, I w�ll argue—as po�nt of fact 
rather than pr�nc�ple—that most of the med�a as 
presently const�tuted does not have a duty to 
�nform the publ�c about such �ssues. I w�ll also 
argue that mean�ngful pol�t�cal act�on can and 
does take place w�thout publ�c support. 

R�chard Black, News World Serv�ce, Br�t�sh Broadcast�ng 
Company, 2, Ed�son Road, London, N8 8AE, England, 
r�chard.black@bbc.co.uk



5

Local and Regional Policy: Needs for Science 
Information and Communication

Arnold Brower, Jr., Alaska North Slope Borough 

ArnoldBrower,Jr.,Mayor’sOffice,AlaskaNorthSlope
Borough, PO Box 69, Barrow, AK 99723, USA, Phone: 
907-852-0200, Fax: 907-852-0337, arnold.brower@north-
slope.org

The Iñup�at have l�ved along the arct�c coast 
for thousands of years. The�r surv�val de-

pended almost ent�rely on the nutr�t�onal value 
of w�ldl�fe. As a result, they have become keen 
observers of the natural world �n the far north. 
They w�tness the effects of unusual weather or 
sh�ft�ng �ce cond�t�ons and var�at�ons �n snowfall 
or temperature over the years, and they pass �t 
on to the young people.

Th�s �s fundamentally d�fferent from western 
sc�ence. Western sc�ence gets �ts author�ty by 
be�ng detached, wh�le trad�t�onal knowledge �s 
engaged. It conta�ns �nformat�on that �s useful to 
western sc�ence, but �t �s act�vely connected to 
culturalvalues.Thisdifferencemadeitdifficult
for sc�ent�sts to �nterpret and apply �nd�genous 
knowledge, and the detachment of western 
sciencemadeitdifficultforNativepeopleto
apprec�ate the useful appl�cat�ons of sc�ence �n 
the�r world. But western sc�ence and trad�t�onal 
Nat�ve knowledge have �mportant s�m�lar�t�es 
when �t comes to w�ldl�fe management. Western 
sc�ence �s based on the pr�nc�ple that w�ldl�fe 
should be ava�lable for future generat�ons. Tra-
d�t�onal Nat�ve knowledge has the same mot�va-
t�on. Protect�on �s the underly�ng value �n both 
cultures, and that �s where they come together.

The 1977 bowhead harvest cr�s�s was a 
turn�ng po�nt for sc�ence, for pol�cy mak�ng, and 

for cross-cultural commun�cat�on �n the Arct�c. 
It led to �nternat�onal acceptance of a un�que 
management agreement between the federal 
government and the Alaska Nat�ve whal�ng 
commun�ty. It conv�nced the Iñup�at they had 
to beg�n talk�ng to the �nternat�onal commun�ty 
�n a language �t understood and accepted—the 
language of sc�ence. So the North Slope Bor-
ough—the reg�onal government for northern 
Alaska—establ�shed the Department of W�ldl�fe 
Management.

Sc�ent�sts were encouraged to talk to local 
Nativeexperts.Atfirst,therewassuspicionon
the part of local people and confus�on on the 
part of sc�ent�sts. But because the sc�ent�sts 
l�ved �n the commun�ty and took the t�me to 
get to know the hunters as people, not just as 
scientificinformants,theygraduallybecameac-
cepted �n the commun�ty.

As a result, sc�ent�sts, hunters, and elders 
have learned to work together. That means you 
get sc�ence that conforms to western standards 
butalsobenefitsfromNativeknowledge.It
�s the best of both worlds. Increased �nterest 
�n the Arct�c as an early warn�ng system for 
globalwarmingandagrowingbodyofscientific
research, together w�th a sol�d record of coop-
erat�on between researchers and local experts, 
makes us better pos�t�oned than ever to make 
�nformed publ�c pol�cy dec�s�ons �n the Arct�c.
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Context and Climate Change: Lessons from 
Barrow, Alaska

Ronald D. Brunner, University of Colorado

For several years my colleagues and I have 
worked w�th people �n Barrow, Alaska to 

expand the range of �nformed cho�ces for the 
commun�ty �n adapt�ng to cl�mate change and 
var�ab�l�ty. Our approach has been �ntens�ve, 
centered on one commun�ty, comprehens�ve �n 
cons�derat�on of many factors affect�ng �ts vul-
nerabilitytocoastalerosionandflooding,and
�ntegrat�ve �n the focus on a ser�es of damag�ng 
storms �n wh�ch these factors �nteract. The re-
sults of th�s approach suggest recons�derat�on 
of the �nterconnected roles of sc�ence, pol�cy, 
and dec�s�on-mak�ng structures.

F�rst, profound uncerta�nt�es are �nherent �n 
un�que �nteract�ons among the many natural 
and human factors affect�ng Barrow’s vulnera-
bility.Sciencecannotsignificantlyreducethese
uncerta�nt�es through extens�ve approaches, 
but �ntens�ve approaches can reconstruct 
and update local trends, clar�fy the underly�ng 
dynam�cs, and harvest exper�ence for pol�cy 

purposes. Second, sound pol�c�es to reduce 
Barrow’s vulnerab�l�ty must �ncorporate these 
profound uncerta�nt�es and the mult�ple values 
of the commun�ty. M�n�m�z�ng vulnerab�l�ty to 
cl�mate change �s only one of the commun�ty’s 
�nterests, and �t must compete w�th other �nter-
ests for l�m�ted t�me, attent�on, funds, and other 
resources. Th�rd, the commun�ty �tself �s �n the 
best pos�t�on to understand �ts own context, to 
dec�de on sound pol�c�es, and to take respon-
s�b�l�ty for those dec�s�ons. In short, context 
matters �n adapt�ng to cl�mate change and var�-
ab�l�ty.

In our exper�ence, effect�ve commun�cat�ons 
w�th the commun�ty and �ts leaders depend 
not only on susta�ned �nteract�ons but also on 
research focused on the�r local exper�ence and 
concerns. Mot�vat�ons to cont�nue are re�n-
forced by part�al research results of value to the 
commun�ty and new damag�ng storms.

Ronald D. Brunner, Pol�t�cal Sc�ence Department, Center for 
Publ�c Pol�cy Research, Un�vers�ty of Colorado, Campus 
Box 333, Boulder, CO 80309-0333, USA, Phone: 303-492-
2955, Fax: 303-492-0978, brunnerr@spot.colorado.edu
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Constructing Partnerships with Arctic Research 
to Further Education, Outreach, and Scientific 
Literacy
Renée D. Crain, National Science Foundation

Currentscientificresearchisagateway
to engage people �n both the process of 

sc�ence and the essent�al body of �nformat�on 
thatdefinesscientificliteracy.Arcticresearch
prov�des an �nterest�ng context for study�ng ba-
s�c scientificconceptsforbothaudiencesinand
outs�de of the Arct�c. Educat�on and outreach 
partnersh�ps w�th arct�c researchers convey the 
relevance of the Arct�c to the global system and 
�llustrate the process of sc�ence as an �nqu�ry-
based human endeavor. 

Develop�ng the next generat�on of sc�en-
t�sts and eng�neers, �ncreas�ng the d�vers�ty 
of �nd�v�duals �n sc�ence and eng�neer�ng to 
be representat�ve of the populat�on, and pro-
v�d�ng the publ�c and pol�cy makers w�th cur-

rent �nformat�on are �mportant object�ves of 
the Nat�onal Sc�ence Foundat�on (NSF). The 
proposal rev�ew cr�ter�on known as Broader 
Impacts ensures NSF-funded projects have 
�mpacts beyond the team propos�ng the work. 
The broader �mpacts st�pulat�on �n comb�nat�on 
w�th cutt�ng-edge research sponsored by NSF 
�n sc�ence and eng�neer�ng, as well as research 
�n learn�ng and teach�ng are the backdrop for 
a number of successful partnersh�ps of arct�c 
researchers w�th educat�on and outreach. Th�s 
talk descr�bes examples and outcomes of some 
of these projects and opportun�t�es for arct�c 
researchers to cont�nue to develop successful 
partnersh�ps dur�ng the Internat�onal Polar Year 
and beyond.

RenéeD.Crain,OfficeofPolarPrograms,NationalScience
Foundat�on, 4201 W�lson Boulevard, Room 755, Arl�ngton, 
VA 22230, USA, Phone: 703-292-8029, Fax: 703-292-
9082, rcra�n@nsf.gov
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Adolphus Greeley: Raising Arctic Consciousness

Gino Del Guercio, Boston Science Communications, Inc.

GinoDelGuercioisadocumentaryfilm-
maker spec�al�z�ng �n sc�ence, med�c�ne, 

and technology. He began h�s career �n telev�-
s�on as a producer for WGBH �n Boston, and 
for the past 18 years has worked on projects for 
WGBH, Th�rteen/WNET, OPB, KTCA, D�scov-
ery Channel, and A&E. He was ser�es co-pro-
ducer and producer of two programs for the 
recent Th�rteen/WNET ser�es Red Gold: The 
Epic Story of Blood.

In 2000, he produced “Transistorized!” wh�ch 
won Sc�ence Documentary of the Year from the 
Amer�can Assoc�at�on for the Advancement of 
Sc�ence. He �s currently d�rect�ng a 90-m�nute 
h�stor�cal documentary t�tled “In Search of Gree-
ley, ” about the worst arct�c d�saster �n Amer�can 
h�story, and a two-hour spec�al for PBS w�th 
host Jane Pauley and MacNe�l/Lehrer Produc-
t�ons about the sc�ence of learn�ng. 

The content of the film “In Search of Gree-
ley” will be discussed at the meeting.

G�no Del Guerc�o, Boston Sc�ence Commun�cat�ons, Inc., 
321 Center Street, South Easton, MA 02375, USA, Phone: 
508-238-8677, g�nodelg@mac.com
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As far as cl�mate change �s concerned, the 
already apparent �mpacts �n the Arct�c may 

well be cons�dered planetary “early warn�ng s�g-
nals” for problems yet to man�fest �n other parts 
of the world. Few �n the polar reg�on may need 
further “proof” that global warm�ng �s underway; 
many w�ll at least recogn�ze that someth�ng 
strange �s go�ng on. And yet, to truly engage 
the publ�c and dec�s�on-makers on th�s top�c 
�s l�kely to be as challeng�ng there, as �n many 
other reg�ons. Far from the northern lat�tudes, 
removed from the ev�dence on the ground, 
people are even less concerned w�th the �ssue. 
Research suggests that the Amer�can publ�c’s 
understand�ng of cl�mate change �s rather 

l�m�ted and on several counts erroneous. Even 
those who do understand the �ssue and show 
great concern do not necessar�ly translate the�r 
worr�es �nto act�on. 

Th�s presentat�on w�ll:
1. exam�ne the reasons why sc�ent�sts have 

had only l�m�ted success �n gett�ng through 
to the publ�c and to pol�cy-makers w�th 
the�r message, 

2. look at the �mpacts of past efforts to 
commun�cate cl�mate change on the 
aud�ence, and

3. suggest strateg�es for how to �mprove 
outreach �n a way that takes advantage of 
the reg�onal ev�dence and context.

Lisa Dilling, University of Colorado Boulder

“North to the Future”: Communicating to and 
from the Arctic Front Lines of  Climate Change

L�sa D�ll�ng, Center for Sc�ence and Technology Pol�cy 
Research, Cooperat�ve Inst�tute for Research �n Env�ron-
mental Sc�ences, Un�vers�ty of Colorado Boulder, 1333 
Grandv�ew Avenue, 488 UCB, Boulder, CO 80309-0488, 
USA, Phone: 303-735-3678, Fax: 303-735-1576, ld�ll�ng@
c�res.colorado.edu
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When the Arctic Becomes Subarctic: Seabirds 
Respond to Three Decades of  Climate Change

George J. Divoky, University of Alaska Fairbanks

Changes �n the d�str�but�on and abundance 
of h�gher troph�c level spec�es can prov�de 

compell�ng ev�dence of cl�mate change that �s 
eas�ly understood by the publ�c. Wh�le seab�rds 
are excellent mon�tors of mar�ne ecosystems 
atalllatitudes,theiraffinityoravoidanceofsea
�ce makes them even more sens�t�ve to cl�mate 
related changes �n h�gh lat�tude oceans. 

The seab�rd colony on Cooper Island, 
Alaska, 25 m�les east of Po�nt Barrow, has 
been stud�ed annually from 1975–2004, a 
per�od of rap�d cl�mate change �n the western 
Arct�c. Mon�tor�ng of the d�vers�ty, abundance, 
and breed�ng success of the �sland’s seab�rds 
prov�des one of the few examples of a b�ot�c 
response to the well-documented atmospher�c 
and oceanograph�c changes occurr�ng �n the 
reg�on. The Black Gu�llemot, an arct�c seab�rd 
dependent on �ce-assoc�ated prey, prospered �n 

the 1970s and 1980s but exper�enced reduced 
breed�ng success and a decl�n�ng populat�on 
after 1989, when a sh�ft �n the Arct�c Osc�lla-
t�on resulted �n earl�er and greater retreat of the 
summer pack �ce. Concurrently, the Horned 
Puffin,asubarcticseabirdthatfeedsprimarily
onschoolingfish,underwentanorthwardex-
pansion,firstbreedingontheislandandnorth-
ern Alaska �n 1986 and �ncreas�ng throughout 
the1990s.The2003and2004fieldseasons
saw unprecedented breed�ng fa�lure for Black 
Gu�llemots and record numbers of Horned Puf-
finsontheisland.Thisrelativelyrapidswitchin
the nearshore mar�ne ecosystem has �mpl�ca-
t�ons for a number of arct�c and subarct�c ma-
r�ne spec�es, some of wh�ch are �mportant �n the 
subs�stence harvest of the reg�on’s �nd�genous 
people. 

George J. D�voky, Inst�tute of Arct�c B�ology, Un�vers�ty of 
Alaska Fa�rbanks, 652 32nd Avenue East, Seattle, WA 
98112, USA, Phone: 206-992-6710, Fax: 508-445-8140, 
fngjd@uaf.edu
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Arctic Climate Change: Russia’s Indigenous 
Peoples’ View

Yana Dordina, Russian Association of Indigenous Peoples of the North

Yana Dord�na, Russ�an Assoc�at�on of Ind�genous Peoples of 
the North, PO Box 110, Moscow 119415, Russ�a, Phone: 
+7-095-780-87-27, yanadord�na@yahoo.com

The northern coast of the Russ�an Federat�on 
stretches along half of the arct�c coast, and 

cl�mate change �n th�s reg�on has an �mpact on 
cl�mate throughout the world. Th�s �s why data 
from the Russ�an Federat�on �s so v�tally �mpor-
tant to the dec�s�on mak�ng process on cl�mate 
change.

Unfortunately, there are very few projects 
focus�ng on the trad�t�onal knowledge �nd�ge-
nous peoples have gathered on cl�mate change 
�n Russ�a over t�me and space. The Russ�an 
Assoc�at�on of Ind�genous Peoples of the North 
(RAIPON)hopestofillthisinformationgapby
propos�ng projects that study trad�t�onal knowl-
edge and at the same t�me serve the �nterests 
ofascientificstudyoftheplanet’sclimaticand
atmospher�c cond�t�ons.

Env�ronmental knowledge �s part of �nd�ge-
nous peoples trad�t�onal knowledge. It changes 
over t�me and adapts to env�ronmental chang-
es. D�scuss�ng weather and cl�mate change �s 
an �mportant aspect of �nd�genous peoples’ ev-
eryday l�fe. Systemat�c data collect�on and the 
creat�on of a network of �nd�genous �nformants 
(hunters,reindeerherders,andfishermen) w�ll 
prov�de a broad range of �nformat�on and data 
on cl�mate change from d�fferent places and 
t�me per�ods. Trad�t�onal knowledge, �ndepen-
dent of current theor�es on cl�mate change, 
plays an �mportant part �n both short and long-
term cl�mate change pred�ct�ons.

Examples of cl�mate change observat�ons 
by  ord�nary people—hunters, re�ndeer herders, 
andfishermen—intheirhomelandsinclude:
• Early spr�ng: early snow melt followed by 

hard frosts and bl�zzards cause young 
re�ndeer to d�e; re�ndeer calves are born 
prematurely

• Ice-coveredtundra:difficultforreindeerto
access l�chen

• Very cold w�nters: the land thaws late, 
hardforreindeertofindfood(mushrooms,
moss, berr�es, l�chen)

• Early open�ng of �ce bound r�vers: the 
regimeoffishshiftingfromwinterto
summerpoolsischanging,affectingfish
reproduct�on behav�or

• Frozen lakes: lakes freeze to the bottom 
because of very cold w�nters, wh�ch 
causesfishtodie

• Itrainsmore:waterinriversriseandfish
don’t b�te (fa�l to take ba�t)

• Less snow cover: an�mal tracks are not 
observed �n the snow; the land �s unable 
to warm up over w�nter; and the ground 
absorbs less mo�sture, wh�ch causes 
berr�es to mature later �n the season

• Extreme cold w�nters: an�mal sk�ns are 
of low qual�ty and they do not have a 
commod�ty value

• Droughts: shortage of ra�n, contr�but�ng to 
forestfiresthatdestroyplantsandanimals

• In the north, southern an�mal spec�es are 
be�ng observed that were earl�er not found 
�n those areas, �.e. red deer spec�es
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Climate Change in the Arctic and Public Health

Paul R. Epstein, Harvard Medical School

Just as we underest�mated the rate at wh�ch 
cl�mate would change, we have under-

est�mated the b�olog�cal responses to those 
changes.

Temperature constra�ns the range of m�-
crobes and vectors wh�le weather affects the 
hosts and t�m�ng and �ntens�ty of d�sease out-
breaks. T�cks �n Sweden are trekk�ng north as 
w�nters warm, and models project a s�m�lar sh�ft 
�n the U.S. and Canada. The West N�le v�rus 
(WNV) �s spread�ng �n the Amer�cas, and the 
b�rd-b�t�ng Culex pipiens mosqu�toes surv�ve �n 
warm w�nters and thr�ve �n shallow pools of foul 
water that rema�ns �n dra�ns dur�ng droughts. 
Over the hot, dry summer of 2002 (absent snow 
pack �n the Rock�es), the WNV raced across 
the nat�on, stopped �n 44 states, reached Cal�-
forniaandfiveCanadianprovinces,andinfect-
ed 230 spec�es of an�mals, �nclud�ng 37 spec�es 
of b�rds along the way. Warm�ng w�ll prov�de 
the cond�t�ons allow�ng the WNV to potent�ally 
move �nto Alaska.

Global warm�ng �s also retard�ng repa�r of 
the ‘ozone sh�eld, ” mean�ng h�gher levels of UV 
rad�at�on for years to come. On the other hand, 
ta�lp�pe em�ss�ons comb�ne rap�dly �n the heat 

to form ground-level ozone or photochem�cal 
smog—a cause of asthma and other resp�ratory 
�llnesses.

The drought from 1998 to 2004—”the worst 
�n 500 years”—weakened trees by dry�ng the 
res�n that normally drowns beetles as they bore 
through bark, wh�le warm�ng allowed beetles to 
overw�nter, expand �nto h�gher lat�tudes and al-
t�tudes, and sneak �n an extra generat�on each 
year. Alaskan forests—essent�al hab�tat—are 
threatened by numerous �nfestat�ons, �nclud�ng 
spruce bark beetles, spruce budworms, and 
leaf m�ners. Terrestr�al and mar�ne food webs 
are be�ng d�srupted. Alaskan Inu�ts also report 
an �ncrease �n acc�dents walk�ng on th�n �ce, 
and �ncreas�ng rates of depress�on and alcohol-
�sm, as thaw�ng permafrost underm�nes the�r 
homes and v�llages.

We may also have underest�mated the 
benefitsofendingouraddictiontofossilfuels.
Giventheproperincentives,energyefficiency,
hybr�d technolog�es, d�str�buted generat�on 
w�th t�dal, solar, fuel cells, w�nd and geothermal 
sources, can const�tute the eng�ne of growth for 
the 21st Century; a clean one that can propel us 
�nto a health�er future.

Paul R. Epste�n, Center for Health and the Global Env�ron-
ment, Harvard Med�cal School, Landmark Center, 401 
Park Dr�ve, Second Floor, Boston, MA 02215, USA, 
Phone: 617-384-8586, Fax: 617-384-8585, paul_epste�n@
hms.harvard.edu
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Arctic Indigenous Peoples Facing Climate 
Change—A Saami Perspective

Rune Fjellheim, Saami Council

The Arct�c �s warm�ng at an alarm�ng rate. 
The Saam� people, as one of many arct�c 

peoples,haveexperiencedthechangefirst
hand, and have jo�ned w�th academ�a to docu-
ment the changes. In the Arct�c Counc�l, a co-
operat�on where �nd�genous peoples work s�de 
by s�de w�th the e�ght arct�c states, we have 
found a sound atmosphere for collaborat�on 
and exchange of knowledge.

The Arct�c Cl�mate Impact Assessment �s an 
example of sc�ence and trad�t�onal knowledge 
work�ng together to �dent�fy causes, effects, and 
poss�ble �mpl�cat�ons of the complex top�c of 
cl�mate change.

Th�s presentat�on w�ll touch on the follow�ng 
top�cs:
• Br�ef overv�ew of the Saam� exper�ence
• Short and long term challenges
• Deal�ng w�th �ncreased access to the Arct�c 

as a consequence of a warmer cl�mate—a 
Saam� and �nd�genous v�ew

The Arct�c �s warm�ng and poses a g�gant�c 
threat to people, an�mals, and our prec�ous eco-

systems. It �s alarm�ng that some governments 
and many mult�nat�onal enterpr�ses seem to be 
most �mpressed by the fact that a warmer Arct�c 
may become a more access�ble Arct�c. They 
are seem�ngly unconcerned about solv�ng the 
s�ngle largest challenge fac�ng humank�nd—
runaway warm�ng of our planet.

The fact �s that as long as our r�ghts are not 
recogn�zed, the access and opportun�t�es are 
for others to explo�t. We are just left w�th the 
challenges and problems. That �s clearly unac-
ceptable.

Nobody knows the exact effects of the cur-
rent changes, and the peoples and res�dents of 
the Arct�c s�mply have to adapt. Our peoples, 
w�th a h�story �n the Arct�c of many m�llen-
n�a, have exper�enced and surv�ved cl�mate 
changes before. The d�fference th�s t�me �s that 
we now know who caused �t. We can and w�ll 
adapt, but we w�ll also address the causes and 
do what we can to prevent our lands from be�ng 
destroyed �n the process.

Rune Fjellhe�m, Jaruma AS, Postboks 253, Kárájohka, N-
9735, Norway, Phone: +47-78-46-68-70, Fax: +47-78-46-
70-90, rune.fjellhe�m@jaruma.no



14

Conservation Strategies for Responding to 
Climate Change

Lara Hansen, World Wildlife Fund 

Cl�mate Change �s one of the greatest 
conservat�on challenges we have ever 

faced. Its effects are seen around the world, but 
nowhere more so than �n the Arct�c. The ever 
�ncreas�ng temperatures, the melt�ng of sea �ce, 
glac�ers and �ce shelves, the change �n prec�p�-
tat�on from snow to ra�n, and the arr�val of new 
spec�es are just some of the many dramat�c 
changes we are see�ng �n th�s reg�on. 

Add�t�onally, effects �n the Arct�c further affect 
the rest of the planet through altered phys�cal 
and b�olog�cal processes. As a result, �t �s cru-
c�al that we develop new conservat�on strate-
g�es to respond to cl�mate change and bu�ld 

res�l�ence. World W�ldl�fe Fund supports an 
approach that �ncorporates four bas�c tenets:
1. Protect adequate and appropr�ate space
2. Reduce all non-cl�mate stresses
3. Employ act�ve, adapt�ve management and 

mon�tor as you go
4. Work to reduce greenhouse gas em�ss�ons

Further background on th�s work can be 
found �n our publ�cat�on, Buying Time: A User’s 
Manual to Building Resistance and Resilience 
to Climate Change in Natural Systems, ava�l-
able on the web at www.panda.org/cl�mate/
pa_manual. 

Lara Hansen, Cl�mate Change Program, World W�ldl�fe Fund, 
250 24th Street NW, Wash�ngton, DC 20037, USA, Phone: 
202-778-9619, lara.hansen@wwfus.org
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Climate Change in the American Mind

Anthony Leiserowitz, Decision Research

Publ�c r�sk percept�ons are cr�t�cal compo-
nents of the soc�o-pol�t�cal context w�th�n 

wh�ch pol�cymakers operate. Such percept�ons 
can fundamentally compel or constra�n pol�t�cal, 
econom�c, and soc�al act�on to address part�cu-
lar r�sks, �nclud�ng global cl�mate change. Th�s 
presentat�on w�ll report results from a recent 
nat�onal study on Amer�can cl�mate change r�sk 
percept�ons, pol�cy preferences, and behav�ors. 
It found that affect, cogn�t�ve �magery, and cul-
tural values are each strong pred�ctors of publ�c 
r�sk percept�ons and att�tudes. In add�t�on, th�s 
studyidentifiedseveraldistinct“interpretive
commun�t�es” w�th�n the Amer�can publ�c that 
are pred�sposed to exaggerate, deny, or m�s-
understandscientificinformationaboutclimate
change. Commun�cat�on about cl�mate change 
r�sks can be enhanced by ta�lor�ng messages 
(and messengers) for these d�fferent groups. 

Anthony Le�serow�tz, Department of Env�ronmental Stud-
�es, Un�vers�ty of Oregon, Dec�s�on Research, 1201 Oak 
Street, Su�te 200, Eugene, OR 97401, USA, Phone: 
541-485-2400, Fax: 541-485-2402, ecotone@darkw�ng.
uoregon.edu
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The Arctic Climate Impact Assessment: Taking 
the Next Steps

Michael MacCracken, Climate Institute

The Arct�c Cl�mate Impact Assessment 
(ACIA), wh�ch was conducted from 2001 

to 2004, documented how changes �n cl�mate 
over the past few decades have already be-
guntocausesignificantimpactsontheenvi-
ronment, on ecosystems that all �n the Arct�c 
depend upon, and on �nd�genous commun�t�es. 
Even project�ons of cl�mate change for the 
21st century that are near the lower bounds 
of what seems l�kely make clear that much 
greater changes l�e ahead. Even �f the �nterna-
tionalcommunityisabletosignificantlyreduce
em�ss�ons of greenhouse gases over the next 
several decades, cl�mate �s expected to change 
for many add�t�onal decades. Because h�gh-
lat�tude cl�mate change w�ll be greater than the 
global average change, adaptat�on to these 

cont�nu�ng changes w�ll become even more 
of a requ�rement for those l�v�ng �n the Arct�c. 
Such adaptat�on w�ll be greatly compl�cated by 
significantdisruptionsinterrestrialandmarine
ecosystems, by more extens�ve melt�ng back 
of glac�ers, sea �ce, permafrost, and the Green-
land Ice Sheet, and by the r�se �n sea level that, 
along w�th the presence of open water dur�ng 
w�nter storms, w�ll erode and endanger coastal 
commun�t�es. Coord�nated expans�on of re-
searchandassessmenteffortsbythescientific
commun�ty and by �nd�genous and other re-
g�onal experts �s needed �n order to prov�de the 
spec�al�zed knowledge that w�ll be needed to 
l�m�t the adverse outcomes l�kely to result from 
changes �n cl�mate and �ts �ntens�fy�ng env�ron-
mental and soc�etal �mpacts.

M�chael MacCracken, Cl�mate Inst�tute, 1785 Massachusetts 
Avenue NW, Wash�ngton, DC 20036, USA, Phone: 202-
547-0104, Fax: 202-547-0111, �nfo@cl�mate.org
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Panel Discussion: Communicating Arctic Climate 
Change

Stephanie L. Pfirman, Barnard College; Renée D. Crain; Hunter Cutting; Lisa Dilling; George J. Divoky; 
Rune Fjellheim; Andrew Revkin; C. Sean Topkok

StephanieL.Pfirman,EnvironmentalScienceDepartment,
Barnard College, Columb�a Un�vers�ty, M�lbank Hall, 3009 
Broadway, New York, NY 10027-6598, USA, Phone: 
212-854-5120,Fax:212-854-5760,spfirman@barnard.
columb�a.edu

RenéeD.Crain,OfficeofPolarPrograms,NationalScience
Foundat�on, 4201 W�lson Boulevard, Room 755, Arl�ngton, 
VA 22230, USA, Phone: 703-292-8029, Fax: 703-292-
9082, rcra�n@nsf.gov

Hunter Cutt�ng, Resource Med�a, 1007 General Kennedy Av-
enue, Ma�lbox #8, San Franc�sco, CA 94129, USA, Phone: 
415-420-7498, hunter@resource-med�a.org

L�sa D�ll�ng, Center for Sc�ence and Technology Pol�cy 
Research, Cooperat�ve Inst�tute for Research �n Env�ron-
mental Sc�ences, Un�vers�ty of Colorado Boulder, 1333 
Grandv�ew Avenue, 488 UCB, Boulder, CO 80309-0488, 
USA, Phone: 303-735-3678, Fax: 303-735-1576, ld�ll�ng@
c�res.colorado.edu

George J. D�voky, Inst�tute of Arct�c B�ology, Un�vers�ty of 
Alaska Fa�rbanks, 652 32nd Avenue East, Seattle, WA 
98112, USA, Phone: 206-992-6710, Fax: 508-445-8140, 
fngjd@uaf.edu

Rune Fjellhe�m, Jaruma AS, Postboks 253, Kárájohka, N-
9735, Norway, Phone: +47-78-46-68-70, Fax: +47-78-46-
70-90, rune.fjellhe�m@jaruma.no

Andrew Revk�n, Sc�ence Department, The New York T�mes, 
229 West 43rd Street, New York, NY 10036, USA, Phone: 
212-556-7326, revk�n@nyt�mes.com

C. Sean Topkok, Alaska Nat�ve Knowledge Network, Arct�c 
Research Consort�um of the Un�ted States (ARCUS), 3535 
College Road, Su�te 101, Fa�rbanks, AK 99709-3710, 
USA, Phone: 907-474-5897, Fax: 907-474-5615, fncst@
uaf.edu

StephanieL.PfirmanofBarnardCollege
moderated a panel d�scuss�on ent�teled 

“Commun�cat�ng Arct�c Cl�mate Change”. The 
purpose of th�s panel d�scuss�on was to explore 
the relat�onsh�p between arct�c researchers, the 
med�a, and the publ�c. The panel�sts d�scussed 
the publ�c percept�on of arct�c cl�mate change; 
commun�cat�on strateg�es and the�r effect�ve-
ness; and the role of the research commun�ty �n 
publ�c l�teracy. 

Panel�sts responded to the follow�ng ques-
t�ons: 
• What �s the message on arct�c cl�mate 

change and who’s the aud�ence?
• Whatistheroleofthescientificcommunity

�n commun�cat�ng arct�c cl�mate change? 
• What mechan�sms can be used most 

effect�vely to convey to the publ�c arct�c 
cl�mate change sc�ence and �ts �mpl�cat�ons 
for arct�c and non-arct�c people? 
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Henriette Rasmussen, Greenland Home Rule Government

Greenland Cultural Presentation

Henr�ette Rasmussen, Greenland Home Rule Government, 
PO Box 1015, Nuuk, DK-3900, Greenland, Phone: +299-
32-20-73, Fax: +299-32-20-73, hera@�a.gh.gl

In her speech at the ARCUS annual recept�on, 
the Honorable Henr�ette Rasmussen, Green-

land M�n�ster for Culture, Educat�on, Research, 
and Church addressed how contemporary 
soc�ety �n Greenland �s based on cultural and 
soc�etal trad�t�ons, as well as knowledge and 
technology.

The Greenland Home Rule has, �n �ts 25 
years of ex�stence, emphas�zed the �mportance 
of Greenland’s �nvolvement and part�c�pat�on 
�n research, and several research �nst�tut�ons 
have been bu�lt dur�ng those years. 

Greenland offers a un�que place for research 
on arct�c cl�mate change. Establ�shed Green-
land�c research �nst�tut�ons offer opportun�t�es 
for �nternat�onal collaborat�on �n add�t�on to the 
many research opportun�t�es the phys�cal and 
soc�etal env�ronment of Greenland offers �n 
�tself. 

Please go to page 72 to read the speech by 
Henriette Rasmussen at the ARCUS annual 
reception. 

Spec�al Presentat�on
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Fire and Ice: The Challenges and Opportunities 
in Communicating the Causes, Consequences, 
and Complexities of  Arctic Climate Change
Andrew Revkin, New York Times

Andrew Revk�n, Sc�ence Department, The New York T�mes, 
229 West 43rd Street, New York, NY 10036, USA, Phone: 
212-556-7326, revk�n@nyt�mes.com

The Arct�c prov�des all the necessary �ngre-
d�ents for compell�ng journal�sm. There �s 

the long h�story of adventure, m�sadventure, 
and pers�stent mystery, not to ment�on scurvy, 
death, and cann�bal�sm. There �s the l�nkage 
of the Arct�c to th�ngs that people care about, 
rang�ng from Santa Claus to those arct�c blasts 
on weather forecasts.

Thereisnews,intheformofsignificant
changes �n cl�mate and �ce cond�t�ons that may 
have a human cause and may eventually result 
�n a profoundly changed Earth (w�th one wh�te 
pole and one blue pole �n summer). There �s an 
abundance of great �magery and sound (all that 
crunch�ng, humm�ng, t�ck�ng sea �ce).

The Arct�c also has another v�tal �ngred�ent: 
great stor�es to tell. These �nclude the stor�es 
of the �nd�genous peoples who are already 
pushed to the edge of cultural surv�val and now 
seeglobalwarmingasthefinalnudge.

They also �nclude the story of sc�ence on the 
edge of the poss�ble, �n s�tuat�ons where pro-

fessors w�th Ph.D.s have to get down on the�r 
kneesontheseaiceandfixabrokenwinch,
eat�ng frozen sandw�ches.

These are the k�nds of stor�es that can �n-
sp�re and exc�te young people, or anyone who 
occas�onally tunes �nto Fear Factor, even by 
acc�dent.

But there are great challenges as well, 
mostly related to the lack of clear understand�ng 
“�n a long-term context” of the causes of recent 
arct�c change. Uncerta�nty and complex�ty and 
long t�me scales do not do well �n the modern 
newsroom, where space or a�rt�me �s shr�nk�ng 
and sc�ence stor�es face st�ff compet�t�on from 
stor�es about d�et, sports, or celebr�ty tr�als.

Yet �t’s v�tal for sc�ent�sts to be honest and 
forthr�ght about the l�m�ts of understand�ng. 
Some dec�s�ons are go�ng to have to be made 
�n pers�stent uncerta�nty. Sc�ent�sts don’t always 
concede that.





21

Poster Abstracts 



22

Toward a Cabled Observatory at Barrow, Alaska

Dale N. Chayes, Lamont-Doherty Earth Observatory, Columbia University; Bernard Coakley; Andrey 
Proshutinsky; Thomas Weingartner

Thescientificpotentialofacabledseafloor
observatory �n the Arct�c was explored by 

part�c�pants of an NSF-funded open workshop 
t�tled, “Sc�ence and Educat�on Object�ves for a 
SeafloorCabledObservatoryontheBeaufort
Shelf, Alaska,” held �n Barrow, Alaska on 7–8 
February, 2005. 

Th�rty-two people represent�ng academ�a, 
government, pr�vate �ndustry, and c�t�zens 
of Barrow part�c�pated. D�scuss�ons of what 
permanentlyinstalledseafloorinstrumentation
could accompl�sh for sc�ence and for Barrow 
ranged w�dely across the broad spectrum of 
d�sc�pl�nes �nclud�ng chem�cal, b�olog�cal and 
phys�cal oceanography, geology and geophys-
�cs, and mar�ne mammal and �ce canopy stud-
�es. 

The key quest�ons and problems addressed 
�ncluded: How to des�gn a cabled observatory 
for arct�c stud�es? Where and how should �t 
operate? What are the current eng�neer�ng and 
sc�ence constra�nts for th�s fac�l�ty �n the Arct�c? 
What are the sc�ence and educat�on object�ves 
for such project?

A workshop report has been subm�tted 
for publ�cat�on �n EOS. We are assembl�ng a 
proposal to address the long lead-t�me �ssues 
�nclud�ng perm�tt�ng and deta�led survey work 
for cable routes and shore land�ng.

A techn�cal work�ng group w�ll meet �n 
late 2005 �n Monterey to develop a techn�cal 
approach �nclud�ng a conceptual des�gn and �m-
plementat�on plan that addresses the sc�ence.

Dale N. Chayes, Instrument Lab, Lamont-Doherty Earth Ob-
servatory of Columb�a Un�vers�ty, 61 Route 9W, Pal�sades, 
NY 10964, USA, Phone: 845-365-8434, dale@ldeo.
columb�a.edu 

 Bernard Coakley, Geophys�cal Inst�tute, Un�vers�ty of Alaska 
Fa�rbanks, PO Box 757320, Fa�rbanks, AK 99775, USA, 
Phone: 907-474-5385, Fax: 907-474-5163, Bernard.Coak-
ley@g�.alaska.edu 

 Andrey Proshut�nsky, Phys�cal Oceanography, Woods Hole 
Oceanograph�c Inst�tut�on, 360 Woods Hole Road, Woods 
Hole, MA 02543, USA, Phone: 508-289-2796, Fax: 508-
457-2181, aproshut�nsky@who�.edu 

 Thomas We�ngartner, Inst�tute of Mar�ne Sc�ence, Un�ver-
s�ty of Alaska Fa�rbanks, PO Box 757220, Fa�rbanks, AK 
99775, USA, Phone: 907-474-7993, Fax: 907-474-7204, 
we�ngart@�ms.uaf.edu
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Solid Precipitation Reconstruction Using Snow 
Depth Measurements and a Land Surface 
Hydrology Model
Jessie Cherry, Lamont-Doherty Earth Observatory, Columbia University; Bruno Tremblay; Stephen Dery; 
Marc Stieglitz 

The amount and d�str�but�on of snowfall �n 
theArctichassignificanteffectsonglobal

cl�mate. However, measurements of snowfall 
w�th gauges are strongly b�ased. A new method 
�s descr�bed for reconstruct�ng snowfall from 
observed snow depth records, meteorolog�cal 
observat�ons, and runn�ng the NASA Seasonal-
to-Interannual Pred�ct�on Project Catchment 
Land Surface Model (NSIPP CLSM) �n an 
�nverse mode. Th�s method �s developed and 
tested w�th observat�ons from Reynolds Creek 
Exper�mental Watershed.

Results show snowfall can be accurately 
reconstructed based on how much snow must 
have fallen to produce the observed snow 
depth. Root mean square error of reconstructed 
sol�d prec�p�tat�on �s reduced by 30%, and 
mean snowfall �ncreased, relat�ve to that from a 
corrected gauge for eleven snow seasons. The 
�ntended appl�cat�on of th�s method �s the pan-
arct�c landmass, where est�mates of snowfall 
are h�ghly uncerta�n but where more than s�xty 
years of h�stor�cal snow depth and a�r tempera-
ture records ex�st.

Jess�e Cherry, Lamont-Doherty Earth Observatory, Colum-
b�a Un�vers�ty, 61 Route 9W, Pal�sades, NY 10964, USA, 
Phone: 845-365-8327, Fax: 845-365-8157, jcherry@ldeo.
columb�a.edu 

Bruno Tremblay,  Lamont-Doherty Earth Observatory, Colum-
b�a Un�vers�ty, 61 Route 9W, Pal�sades, NY 10964, USA, 
Phone: 845-365-8767, Fax: 845-365-8768, tremblay@
ldeo.columb�a.edu 

Stephen J. Dery, C�v�l and Env�ronmental Eng�neer�ng, Pr�nc-
eton Un�vers�ty, 307 GFDL, Pr�nceton, NJ 08544-0710, 
USA, sdery@pr�nceton.edu 

Marc St�egl�tz, School of C�v�l and Env�ronmental Eng�neer�ng, 
Georg�a Inst�tute of Technology, 790 Atlant�c Avenue, GA 
30332-0355, USA, Phone: 404-385-6530, Fax: 404-385-
1131, marc.st�egl�tz@ce.gatech.edu
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Impacts of  the North Atlantic Oscillation on 
Scandinavian Hydropower Production and 
Energy Markets
Jessie Cherry, Lamont-Doherty Earth Observatory, Columbia University; Heidi Cullen; Martin Visbeck

Dramat�c sw�ngs �n the North Atlant�c Osc�l-
lat�on (NAO) dur�ng the 1990s mot�vated 

the authors to bu�ld a stat�st�cal model of NAO 
�mpacts on hydropower product�on and energy 
markets �n Scand�nav�a. Var�at�on �n the NAO 
�ndex �s shown to expla�n 55% of the var�ance 
ofstreamflowinNorwayandupto30%of
the var�ance �n Norway’s hydropower output. 
Itisalsopossibletoidentifytheinfluenceof
NAO anomal�es on electr�c�ty consumpt�on 
and pr�ces. Government l�beral�zat�on allowed 
afinancialmarkettogrowaroundtheinterna-
t�onal trad�ng of electr�c�ty, wh�ch �n Norway �s 
produced almost ent�rely from hydropower. The 
model offers a poss�ble tool for pred�ct�ng the 
effects of future NAO movements on hydropow-
er product�on and energy pr�ces �n Scand�nav�a. 
Thepotentialinfluenceofskillfulclimatepredic-
t�on �s d�scussed. 

Jess�e Cherry, Lamont-Doherty Earth Observatory, Colum-
b�a Un�vers�ty, 61 Route 9W, Pal�sades, NY 10964, USA, 
Phone: 845-365-8327, Fax: 845-365-8157, jcherry@ldeo.
columb�a.edu 

He�d� Cullen, The Weather Channel, Atlanta, GA, USA

Mart�n V�sbeck, Le�bn�z-Inst�tut für Meeresw�ssenschaften, 
IFM-GEOMAR, Gebäude Westufer, Düsternbrooker Weg 
20, K�el 24105, Germany, Phone: +49-0-431-600-4, Fax: 
+49-0-431-600-4, mv�sbeck@�fm-geomar.de 
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The Arct�c Sc�ences Sect�on at the Nat�onal 
Sc�ence Foundat�on supports the �ntegra-

tionofscientificresearchwithscienceeduca-
t�on at all levels. Support from the Arct�c Re-
search and Educat�on program has enabled 
arct�c researchers to �nvolve K–12 students, 
teachers, journal�sts, arct�c res�dents, and the 
broader publ�c �n the�r research. Researchers, 
�nclud�ng graduate-level students, convey the 
latest theor�es and quest�ons �n arct�c sc�ence 
�n an act�ve, �nqu�ry-based way that engages 
learners. Researchers �mpart to the�r aud�ences 
the �mportance of the polar reg�ons to the global 
system, act as role models for young people 
seek�ng career opportun�t�es, and prov�de �n-

v�gorat�ng colleg�al �nteract�ons for teachers and 
other profess�onals.

Th�s poster descr�bes some of the projects 
supported by the Arct�c Sc�ences Sect�on to �n-
volve students and the publ�c �n arct�c research, 
w�th an emphas�s on �nclud�ng and prov�d�ng 
exper�ences for arct�c res�dents. The results 
have prov�ded thousands of students and many 
others w�th un�que and �nformat�ve exper�ences 
�n arct�c sc�ence. W�th support from the Arct�c 
SciencesSection,researchersarefindingnew
avenues to ensure the broader �mpacts of the�r 
research wh�le they ga�n new perspect�ves 
about sc�ence teach�ng and learn�ng through 
these enr�ch�ng act�v�t�es. 

RenéeD.Crain,OfficeofPolarPrograms,NationalScience
Foundat�on, 4201 W�lson Boulevard, Room 755, Arl�ngton, 
VA 22230, USA, Phone: 703-292-8029, Fax: 703-292-
9082, rcra�n@nsf.gov

Renée D. Crain, National Science Foundation

Arctic Science Education: Partnerships Build 
Bridges Across the Learning Continuum
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Investigating the Economic and Environmental 
Resilience of  Viliui Sakha Villages: Building Capacity, 
Assessing Sustainability, Gaining Knowledge 
Susan A. Crate, George Mason University

Th�s research project �nvest�gates the local 
res�l�ence of rural post-Sov�et agro-pastoral-

�st nat�ve commun�t�es of northeastern S�ber�a, 
Russ�a �n the face of econom�c and env�ron-
mental change. The four-v�llage, three-year 
study �s a collaborat�ve effort �nvolv�ng nat�ve 
specialistsandfieldassistants,theactivepar-
t�c�pat�on of v�llage �nhab�tants, and the �n-coun-
try research commun�ty. The project �s funded 
bytheNationalScienceFoundationOfficeof
Polar Programs.

The project �s founded on the Pr�mary 
Investigator’sfifteenyearsofongoingresearch
and work w�th V�l�u� Sakha commun�t�es and her 
fluencyinboththeSakhaandRussianlan-
guages. The research quest�ons are: How do 
localpopulationsdefine“sustainability”based
on commun�ty goals? How can household and 
commun�ty-level adaptat�on to econom�c and 
env�ronmental change be assessed based on 

alocallydetermineddefinitionofsustainability?
How can elder knowledge be used to �nform lo-
callydetermineddefinitionsofsustainabilityand
thereby support contemporary household and 
commun�ty-level adaptat�on? To these ends, 
the project has three �nterdependent research 
areas: 
1. “Bu�ld�ng Capac�ty” to work w�th �nhab�tants 

todeveloplocaldefinitionsofsustainability
andtodefineappropriatemeasuresto
assess susta�nab�l�ty on a household and 
commun�ty level

2. “Assess�ng Susta�nab�l�ty” to gather and 
analyze both qual�tat�ve and quant�tat�ve 
research data based on those measures

3. “Ga�n�ng Knowledge” to �nvest�gate what 
aspects of v�llage elder knowledge �nform 
the locally-produced model of susta�nab�l�ty

Susan A. Crate, Env�ronmental Sc�ence and Pol�cy, George 
Mason Un�vers�ty, 4400 Un�vers�ty Dr�ve, MS 5F2, Fa�rfax, 
VA 22031, USA, Phone: 703-993-1517, Fax: 703-993-
1066, scrate1@gmu.edu
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Arctic Sea Ice Characteristics and Atmospheric/
Oceanic Forcing in 20th Century IPCC Coupled 
Model Simulations
Richard I. Cullather, Lamont-Doherty Earth Observatory, Columbia University; Irina V Gorodetskaya; Bruno 
Tremblay; Robert Newton

Real�st�c s�mulat�ons of the present arct�c cl�-
mate are cr�t�cal for the project�on of future 

cl�mate scenar�os. Such pred�ct�ons have re-
ce�ved �ncreased attent�on �n l�ght of the present 
downward trends �n arct�c sea �ce extent over 
the satell�te observat�onal era. Th�s poster pres-
ents an analys�s of 20th century s�mulat�ons of 
arct�c sea �ce concentrat�on and th�ckness from 
s�x coupled models part�c�pat�ng �n the Intergov-
ernmental Panel on Cl�mate Change (IPCC) 4th 
Assessment Report. The sea �ce d�str�but�ons 

are then related to ocean�c forc�ng and to terms 
of the surface energy balance �nclud�ng rad�a-
tive,sensible,andlatentheatfluxes.These
terms are compared to ava�lable observat�ons 
w�th part�cular focus on SHEBA data. The 
emphas�s of th�s study �s to attr�bute d�fferences 
between the var�ous models and observat�on 
w�th respect to the spat�al d�str�but�on, the an-
nual cycle, and �nterannual var�ab�l�ty. 

R�chard I. Cullather, Lamont-Doherty Earth Observatory, 
Columb�a Un�vers�ty, 61 Route 9W, Pal�sades, NY 10964, 
USA, Phone: 845-365-8769, Fax: 845-365-8736, cullat@
ldeo.columb�a.edu 

Ir�na V. Gorodetskaya, Department of Earth and Env�ron-
mental Sc�ences, Columb�a Un�vers�ty, 61 Route 9W, 
Pal�sades, NY 10964, USA, Phone: 845-365-8795, Fax: 
845-365-8736, �r�na@ldeo.columb�a.edu

 Bruno Tremblay, Lamont-Doherty Earth Observatory, Colum-
b�a Un�vers�ty, 61 Route 9W, Pal�sades, NY 10964, USA, 
Phone: 845-365-8767, Fax: 845-365-8768, tremblay@
ldeo.columb�a.edu 

Robert Newton, Lamont-Doherty Earth Observatory, Colum-
b�a Un�vers�ty, 61 Route 9W, Pal�sades, NY 10964, USA, 
Phone: 845-365-8686, Fax: 845-365-8155, bnewton@
ldeo.columb�a.edu
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Survey at 78 Degrees: Archaeological 
Investigations in Inglefield Land, Northwest 
Greenland
John Darwent, University of California; Christyann Darwent; Genevieve LeMoine

TheInglefieldLandarchaeologyproject
(ILAP) �s a long-term archaeolog�cal re-

search project led by Chr�styann Darwent of the 
Un�vers�ty of Cal�forn�a Dav�s and Genev�eve 
LeMo�ne of The Peary-MacM�llan Arct�c Muse-
um, Bowdo�n College �n collaborat�on w�th Hans 
Lange of the Greenland Nat�onal Museum and 
Arch�ves and Dav�d Qaav�gaq of the Thule Mu-
seum �n Qaanaaq.

Located at the northern end of the North 
Waterpolynya,InglefieldLandhasbeenan
attract�ve place for mar�t�me hunters to l�ve for 
m�llenn�a. Its preh�stor�c role as the “gateway 

to Greenland” and �ts h�stor�c role as a base for 
Euro-Amer�can explorat�on part�es, as well as 
the dest�nat�on of one of few documented Inu�t 
long-d�stance m�grat�ons, means �t �s well su�ted 
for study�ng the complex �nteract�ons of cultures 
�n a chang�ng env�ronment. 

Here,wedescribetheresultsofthefirst
yearfieldworkattwolocationsalongthecoast
ofInglefieldLand,ForceBay,andMarshall
Bay. In th�s early stage of research, our work 
focused on systemat�c archaeolog�cal survey, 
document�ng the r�ch archaeolog�cal resources 
of th�s reg�on. 

John Darwent, Department of Anthropology, Un�vers�ty of 
Cal�forn�a Dav�s, One Sh�eld Avenue, Dav�s, CA 95616-
8522, USA

Chr�styann Darwent, Department of Anthropology, Un�vers�ty 
of Cal�forn�a Dav�s, One Sh�eld Avenue, Dav�s, CA 95616-
8522, USA, Phone: 530-752-1590, Fax: 530-752-8885, 
cmdarwent@ucdav�s.edu

Genev�eve LeMo�ne, The Peary-MacM�llan Arct�c Museum 
and Arct�c Stud�es Center, Bowdo�n College, 9500 College 
Stat�on, Brunsw�ck, ME 04011-8495, USA, Phone: 207-
725-3304, glemo�ne@bowdo�n.edu 
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Adventure Learning: Bringing the Arctic and 
Climate Change to K–12 Classrooms, Public, and 
Policy Makers Worldwide
Aaron H. Doering, University of Minnesota; Paul L. Pregont; Mille Porsild

Adventure learn�ng prov�des learners w�th 
opportun�t�es to explore real-world �ssues 

through authent�c learn�ng exper�ences w�th�n 
collaborat�ve onl�ne learn�ng env�ronments. 

The adventure learn�ng program uses the 
allure of an arct�c dogsled exped�t�on to engage 
learnersastheyexperiencescientificresearch
firsthand.Anchoredincomprehensive,inquiry-
basedK–12curricula,eachprogramreflectsan
arct�c locale and �ts assoc�ated culture. A mult�-
med�a onl�ne learn�ng env�ronment �s developed 
concomitanttodeliverlivefieldupdatesand
scientificandculturalfindingssynchedreal-
t�me to the curr�culum. F�eld research �ncludes 
collect�on of trad�t�onal ecolog�cal knowledge 
(TEK) and hydro-meteorolog�cal data w�th the 
OfficeofPolarProgramsattheNationalSci-
ence Foundat�on and Nat�onal Aeronaut�cs and 
Space Adm�n�strat�on.

The free adventure learn�ng program “Arct�c 
Transect 2004,” reached more than three m�l-

lionlearnersinfiftystatesacrossthenationand
�nternat�onally. Student academ�c mot�vat�on 
significantlyincreasedtostudyglobalclimate
change, the Arct�c, and the Inu�t culture when 
us�ng the adventure-learn�ng program. 

F�fty m�ll�on med�a �mpress�ons and team 
members speak�ng to U.S. Senators at Cap�tol 
H�ll as well as Members of the House of Parl�a-
ment (UK) extended the program far beyond 
classroom walls.

Recent research data on adventure learn�ng 
for env�ronmental educat�on, cop�es of the K–12 
curr�culum, showcas�ng of the onl�ne learn�ng 
env�ronment, and a mult�med�a overv�ew of 
Arct�c Transect 2004 w�ll be presented. F�nally, 
anintroductiontoGoNorth!,afive-yearproject
(2006–2010)tocircumnavigatetheArcticinfive
annual programs, w�ll be showcased.

Aaron H. Doer�ng, College of Educat�on and Human Devel-
opment, Un�vers�ty of M�nnesota, 130 D Pe�k Hall, 159 
P�llsbury Dr�ve SE, M�nneapol�s, MN 55455, USA, Phone: 
612-625-1073, Fax: 612-624-8277, adoer�ng@umn.edu 

Paul L. Pregont, GoNorth!, Un�vers�ty of M�nnesota, 130 D 
Pe�k Hall, M�nneapol�s, MN 55455, USA, Phone: 269-426-
4576, ppregont@polarhusky.com

M�lle Pors�ld, GoNorth!, Un�vers�ty of M�nnasota, 130 D Pe�k 
Hall, M�nneapol�s, MN 55455, USA, Phone: 269-426-4576, 
mpors�ld@polarhusky.com
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The Stress and Strain-Rate Kinematics of  Sea 
Ice at 1, 15, and 200 km

Cathleen A. Geiger, Cold Regions Research and Engineering Laboratory; Jacqueline A. Richter-Menge; 
Bruce Elder; Keran J. Claffey

A synops�s of stress, dr�ft, and stra�n-rate 
fromthreemajorfieldexperimentsinthe

Beaufort Sea w�th�n the last decade �s ava�lable 
at: http://www.crrel.usace.army.m�l/s�d/SeaIce-
Dynam�cs/�ndex.htm. 

The Sea Ice Mechan�cs In�t�at�ve (SIMI–
1992/1993), the Surface Heat Budget of the 
Arct�c Ocean (SHEBA–1997/1998) and Beau-
fort 2001/2002 �nclude three k�nemat�c stud-
�es from the Beaufort Sea at scales of 1, 15, 
and 200 km, respect�vely. The data serve as a 
wonderful resource for �mprov�ng and val�dat-

�ng sea-�ce and cl�mate models, w�th �nstruc-
t�ve documentat�on for students, teachers, and 
researchers. The data arch�ve �ncludes raw 
and cleaned vers�ons of thermal and dynam�c 
stress; Lagrang�an dr�ft and stra�n-rate; co�n-
c�dent w�nter synthet�c aperture radar (SAR) 
scenes as arch�ved at the Alaska SAR Fac�l�ty 
(ASF); and documentat�on deta�l�ng the exper�-
ments, �nstrument cal�brat�on, and data pro-
cess�ng. Poster �llustrated examples of stress 
and stra�n-rate k�nemat�cs are used to h�ghl�ght 
�nterest�ng d�fferences at the three scales.

Cathleen A. Ge�ger, Snow and Ice Branch, Cold Reg�ons 
Research and Eng�neer�ng Laboratory, 72 Lyme Road, 
Hanover, NH 03755, USA, Phone: 603-646-4851, Fax: 
603-646-4644, cathleen.a.ge�ger@erdc.usace.army.m�l 

Jacquel�ne A. R�chter-Menge, Snow and Ice Branch, Cold 
Reg�ons Research and Eng�neer�ng Laboratory, 72 Lyme 
Road, Hanover, NH 03755, USA, Phone: 603-646-4266, 
Fax: 603-646-4644, jacquel�ne.a.r�chter-menge@erdc.
usace.army.m�l 

Bruce Elder, Snow and Ice Branch, Cold Reg�ons Research 
and Eng�neer�ng Laboratory, 72 Lyme Road, Hanover, NH 
03755, USA, Phone: 603-646-4637, Fax: 603-646-4644, 
Bruce.C.Elder@erdc.usace.army.m�l 

Keran J. Claffey, Snow and Ice Branch, Cold Reg�ons 
Research and Eng�neer�ng Laboratory, 72 Lyme Road, 
Hanover, NH 03755, USA, keran.j.claffey@erdc.usace.
army.m�l 
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The Influence of  Landscape Factors on Non-
game Fish and Invertebrate Species in Southeast 
Alaska Lakes
Dave Gregovich, University of Alaska Fairbanks; Mark S. Wipfli; Brian Frenette

Littleisknownaboutnon-gamefishspecies
distributionsinSoutheastAlaska.Identifica-

tionofimportanthabitatsfornon-gamefishesis
lack�ng and �s needed �n order to properly man-
age the�r hab�tats. An assessment of the land-
scape-levelvariablesthatmayinfluencenon-
gamefishspeciespresenceisbeingundertak-
en based on ex�st�ng data. F�eld �nvest�gat�ons 
w�ll test and further hypotheses generated from 
the �n�t�al data set. Analyses are be�ng con-
ductedonfishdatafrom60lakessampledin

1979–1981 �n relat�on to lake elevat�on, s�ze, 
outlet stream grad�ent, and r�par�an wetlands 
composition.Influentialvariablesidentifiedwill
beusedasstratificationfactorsinaregion-wide
study of sculp�n and st�ckleback presence �n 
lakes of vary�ng gross phys�cal character�st�cs. 
Prel�m�nary results suggest that elevat�on �s a 
majordeterminantoffishspeciespresence.
Th�s research w�ll result �n a spec�es-presence 
l�kel�hood model based on lake geograph�c at-
tr�butes that can be used by managers. 

Dave Gregov�ch, School of F�sher�es and Ocean Sc�ences, 
Un�vers�ty of Alaska Fa�rbanks, Fa�rbanks, AK 99775-7220, 
USA, Phone: 907-474-2486, Fax: 907-474-7204, dave.
gregov�ch@uaf.edu 

MarkS.Wipfli,AlaskaCooperativeFishandWildlifeRe-
search Un�t, Un�ted States Geolog�cal Survey, Inst�tute of 
Arct�c B�ology, Un�vers�ty of Alaska Fa�rbanks, Fa�rbanks, 
AK 99775-7220, USA, Phone: 907-474-6654, Fax: 907-
474-7872,mark.wipfli@uaf.edu

Br�an Frenette, Sport F�sh D�v�s�on, Alaska Department of 
F�sh and Game, 802 3rd Street, Douglas, AK 99824, USA, 
Phone: 907-465-8590, Fax: 907-465-2034, br�an_fren-
ette@fishgame.state.ak.us



32

A Web-based System for Sharing Digital 
Geospatial Information in the Polar Regions

Cheryl A. Hallam, U.S. Geological Survey; Douglas J. Tallma; Jerry L. Mullins

The shar�ng of data �s one of the most �m-
portant forms of commun�cat�on w�th�n the 

polar research commun�ty. Capab�l�t�es for the 
d�splay and download of data are w�despread 
and have prov�ded an �mportant serv�ce to 
researchers and educators, but the growth of 
Internet access and speed has created an even 
more prom�s�ng form of data transfer and shar-
�ng. In the southern polar reg�ons, web serv�ces 
are be�ng �mplemented to prov�de access to 
antarct�c data through the development of map 
and feature serv�ces. The databases to support 

these serv�ces are be�ng developed through 
collaborationamongScientificCommitteeon
Antarct�c Research member nat�ons through 
the Geograph�c Informat�on Expert Group. 

Many researchers who work �n the Antarct�c 
also work �n the Arct�c. We can best serve the 
polar researchers �f we collaborate �n the devel-
opment of databases and d�ssem�nat�on tech-
n�ques. The Internat�onal Polar Year prov�des a 
un�que opportun�ty for the two data commun�-
t�es to work together to develop a set of polar 
data management and d�ssem�nat�on tools. 

Cheryl A. Hallam, Geograph�c Research, U.S. Geolog�cal Sur-
vey, MS 521 Nat�onal Center, 12201 Sunr�se Valley Dr�ve, 
Reston, VA 20192, USA, Phone: 703-648-4525, challam@
usgs.gov 

Douglas J. Tallman, Western Reg�on, U.S. Geolog�cal Survey, 
345MiddlefieldRoad,MenloPark,CA94025,USA,
Phone: 650-329-4272, dtallman@usgs.gov 

Jerry L. Mull�ns, Internat�onal Act�v�t�es, U.S. Geolog�cal Sur-
vey, MS 917 Nat�onal Center, 12201 Sunr�se Valley Dr�ve, 
Reston, VA 20192, USA, Phone: 703-648-5144, jmull�ns@
usgs.gov
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Analyzing North Slope River Plume Suspended 
Sediment with MODIS Reflectance Data

R�vers funct�on to �ntegrate terrestr�al pro-
cesses and cl�mat�c cond�t�ons occurr�ng 

�n a watershed and del�ver the product of these 
processes and cond�t�ons to the ocean. As a 
result, changes �n the terrestr�al system may 
be observed �n nearshore r�ver plumes. Two 
vectors of env�ronmental change currently af-
fect�ng the terrestr�al system on the North Slope 
of Alaska are warm�ng temperatures and o�l 
and gas development, both of wh�ch alter the 
tundra’s thermal reg�me and lead to �ncreased 
eros�on. The advent of recent Earth observ�ng 
satell�tes prov�d�ng da�ly coverage �n the Arct�c, 
and the development of methods to extract 
suspended sed�ment �nformat�on from v�s�ble 
andnear-infrared(NIR)satellitereflectance
data prov�de the ab�l�ty to develop a cost-effec-
t�ve program to mon�tor suspended sed�ment 

Anne Hickey, University of Colorado; James Maslanik

from North Slope r�vers remotely, prov�d�ng 
�nformat�on about changes �n terrestr�al pro-
cesses.Indevelopingsuchaprogram,itisfirst
necessary to know the degree to wh�ch “exter-
nal” factors, such as w�nd-�nduced entra�nment 
of offshore sed�ments, m�ght be contr�but�ng to 
thesatellite-observedriverplumereflectances.
Prel�m�nary results compar�ng Moderate Reso-
lut�on Imag�ng Spectrorad�ometer (MODIS) 
NIRreflectancedatafromAlaskanNorthSlope
r�ver plumes w�th w�nd and r�ver d�scharge data 
�nd�cate that w�nd resuspens�on of nearshore 
sedimentsignificantlycontributestotheNIR
s�gnal from the Sagavan�rktok R�ver plume, 
contr�butes to the Kuparuk R�ver plume pr�mar-
�ly at h�gher w�nd speeds, and appears to have 
a negl�g�ble effect on s�gnals from the Colv�lle 
R�ver plume. 

Anne H�ckey, Env�ronmental Stud�es, Un�vers�ty of Colorado, 
311 UCB, Boulder, CO 80309, USA, Phone: 303-492-
6332, anne.h�ckey@colorado.edu

James Maslan�k, CCAR, Un�vers�ty of Colorado, 431 UCB, 
Boulder, CO 80309, USA, Phone: 303-492-8974, Fax: 
303-492-2825, james.maslan�k@colorado.edu 
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Migration in the Arctic: Subsistence, Jobs, and 
Well-being in Urban and Rural Communities 

Lee Huskey, University of Alaska Anchorage; Matthew D. Berman; Lance Howe; Wayne Edwards; Robert 
Harcharek; Jack Hicks

Th�s project stud�es patterns of m�grat�on of 
North Amer�can arct�c �nd�genous people 

between rural commun�t�es, larger reg�onal 
centers, and urban areas over the past several 
decades. It has four pr�mary research objec-
t�ves:
1. Develop �mproved methods for analyz�ng 

m�grat�on dec�s�ons of �nd�v�duals 
part�c�pat�ng �n m�xed subs�stence and 
cash econom�es

2. Apply these methods to �mprove 
understand�ng of Inu�t m�grat�on dec�s�ons 
�n a comparat�ve mult�-decadal study of 
Alaska and arct�c Canada

3. Develop and make ava�lable to other 
researchers metadata for research and 
pol�cy appl�cat�ons

4. Involve arct�c local governments �n pol�cy-
relevant research

We address quest�ons about the causes and 
consequences of m�grat�on such as the roles of 
subs�stence opportun�t�es and commun�ty qual-
�ty of l�fe amen�t�es, gender d�fferences, and na-
t�onal pol�c�es on m�grat�on dec�s�ons. Compar-

�ng the Iñup�at reg�ons �n Alaska to the Nunavut 
Terr�tory of Canada, we ask whether Canad�an 
Inu�t are less mob�le than Alaska Iñup�at; and 
�f so, to what extent can th�s be attr�buted to 
d�fferences �n pol�c�es �n the two nat�ons? We 
also �nvest�gate the long-term consequences of 
m�grat�on dec�s�ons: �s mob�l�ty on balance �m-
prov�ng l�v�ng cond�t�ons �n arct�c commun�t�es, 
espec�ally the poorest places, or �s �t dra�n�ng 
leadersh�p to larger settlements and exacerbat-
�ng �nequal�t�es?

Work�ng w�th part�c�pat�ng organ�zat�ons, we 
are develop�ng research protocols for analyz-
�ng m�crodata collected from the late 1970s 
to the present, �nclud�ng the U.S. Census, the 
Survey of L�v�ng Cond�t�ons �n the Arct�c, North 
Slope Borough Censuses, Stat�st�cs Canada’s 
Abor�g�nal Peoples Survey, and other house-
hold survey data from Nunavut and Alaska. 
A key step �n the research �s the creat�on of a 
new large-sample household-level dataset from 
1990 and 2000 Decenn�al Census Long Form 
data, �n cooperat�on w�th the U.S. Census Cen-
ter for Econom�c Stud�es. 

Lee Huskey, Department of Econom�cs, Un�vers�ty of Alaska 
Anchorage, 3211 Prov�dence Dr�ve, Anchorage, AK 99508, 
USA,Phone:907-786-1905,Fax:907-758-4115,aflh@
uaa.alaska.edu

 Matthew D. Berman, Inst�tute of Soc�al and Econom�c Re-
search, Un�vers�ty of Alaska Anchorage, 3211 Prov�dence 
Dr�ve, Anchorage, AK 99508, USA, Phone: 907-786-5426, 
matthew.berman@uaa.alaska.edu 

Lance Howe, Inst�tute of Soc�al and Econom�c Research, 
Un�vers�ty of Alaska Anchorage, 3211 Prov�dence Dr�ve, 
Anchorage, AK 99508, USA

Wayne Edwards, Department of Econom�cs, Un�vers�ty of 
Alaska Anchorage, 3211 Prov�dence Dr�ve, Anchorage, AK 
99508, USA

Robert Harchare, Department of Publ�c Works, North Slope 
Borough, Barrow, AK, USA

Jack H�cks, Nunavut Research Inst�tute, Nunavut Arct�c Col-
lege, N.T., Canada
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The Dynamics of  Greenlandic Language

Birgitte Jacobsen, Ilisimatusarfik—University of Greenland; Mette L. Lyberth;  Lona N. Lynge; Katti 
Frederiksen; Margrethe T. Knudsen; Marianne Hansen

Throughout h�story Greenland�c has adopted 
many words (loan-words) from other lan-

guages, for h�stor�cal reasons most of them 
fromDanish.TodayEnglishwordsarealsofind-
�ng the�r way �nto the language, as they are �n 
many other language soc�et�es. The language 
contact s�tuat�on �s somewhat controvers�al and 
there �s st�ll a certa�n amount of pur�sm �n the 
general debate. However, the l�ngu�st�c cl�mate 
leaves space for var�at�on, both d�alectal and 
otherw�se. The �nnovat�ve use of language(s), 
e.g., �n Greenland�c chat-rooms and �n d�fferent 
youth groups, �nd�cates the dynam�cs of Green-
land�c language and the ab�l�ty of the young 
generat�on to face the challenges and ut�l�ze the 
poss�b�l�t�es of l�ngu�st�c and cultural contact.

B�rg�tte Jacobsen, Department of Language, L�terature, and 
Media,Ilisimatusarfik—UniversityofGreenland,POBox
279, Nuuk, DK-3900, Greenland, Phone: +299-32-45-66, 
Fax:+299-32-47-97,bija@ilisimatusarfik.gl
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Media,Ilisimatusarfik—UniversityofGreenland,POBox
279, Nuuk, DK-3900, Greenland, Phone: +299-32-45-66, 
Fax:+299-32-47-97,mela@ilisimatusarfik.gl

Lona N. Lynge, Department of Language, L�terature, and 
Media,Ilisimatusarfik—UniversityofGreenland,POBox
279, Nuuk, DK-3900, Greenland, Phone: +299-32-45-66, 
Fax:+299-32-47-97,lonl@ilisimatusarfik.gl
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andMedia,Ilisimatusarfik—UniversityofGreenland,PO
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66,Fax:+299-32-47-97,makn@ilisimatusarfik.gl
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A Review of  the Greenlandic Writer Kelly 
Berthelsen’s Short Story: NASA’s Most Secret 
Secret (Kelly Berthelsenip oqaluttualiaa: “NASA-p isertaasa isertugaanersaat” misissoqqissaarlugu)

Karen Langgaard, Ilisimatusarfik—University of Greenland

A s part of my research about Greenland�c 
l�terature I would l�ke to exh�b�t a poster 

concern�ng a short story, NASA’s Most Secret 
Secret, wr�tten by a young Greenland�c author, 
Kelly Berthelsen. The poster w�ll g�ve headl�nes 
of the development of Greenland�c l�terature, 
wh�ch, apart from hymns, started �n the beg�n-
n�ng of the 20th century. 

Berthelsen’s story w�ll be analyzed and 
related to general tendenc�es �n Greenland�c 
l�terature, espec�ally tendenc�es dur�ng the last 
decade. Cop�es of the story rendered �n Engl�sh 
w�ll be ava�lable and a v�deo w�th an �nterv�ew 
w�th the author w�ll be shown. 

Karen Langgaard, Department of Language, L�terature, and 
Media,Ilisimatusarfik—Un�vers�ty of Greenland, PO Box 
279, Nuuk, DK-3900, Greenland, Phone: +299-32-4566, 
Fax:+299-32-4711,kala@ilisimatusarfik.gl
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NationalScienceFoundation,OfficeofPolarPrograms,4201
W�lson Boulevard, Arl�ngton, VA 22230, USA, http://www.
nsf.gov/od/opp/ 

Arctic Science Discoveries

National Science Foundation Office of Polar Programs

Thepastfivedecadesofintenseresearch
have �ncreased our understand�ng of the 

Arct�c, but much rema�ns to be learned. The 
Arct�c Sc�ences Sect�on of the Nat�onal Sc�ence 
Foundat�on (NSF) funds bas�c research on 
the Arct�c through the Arct�c Natural Sc�ences, 
Arct�c Soc�al Sc�ences, and Arct�c System Sc�-
enceprograms,withfieldresearchsupportfrom
the Research Support and Log�st�cs program. 
Some recent research results are presented 
both as answers to �mportant quest�ons and 
leads to future research d�rect�ons.

 Studying Arctic Change: The Study of 
Env�ronmental Arct�c Change (SEARCH) �s an 
�nteragency, �nterd�sc�pl�nary, mult�scale pro-
gram to study changes occurr�ng �n the Arct�c 
and the�r potent�al �mpacts.

 Ringed Seal Migration: Work�ng w�th 
Alaska Nat�ve hunters, researchers attached a 
satell�te track�ng dev�ce to follow a r�nged seal 
as �t m�grated northward w�th the melt�ng �ce of 
the Chukch� Sea �n spr�ng.

 Photochemistry in Greenland Snow: 
L�ght-med�ated chem�cal react�ons (photochem-
istry)occurattheair-snowinterfaceandsignifi-
cantly �mpact the chem�cal compos�t�on of a�r 
trapped �n �ce and of the a�r overly�ng the snow.

 Small Streams on the Move: Small 
streams contr�bute more to remov�ng nutr�ents 
such as n�trogen from water than do the�r larger 

counterparts. Based on data collected �n�t�ally 
from streams �n NSF’s Arct�c Tundra Long-Term 
EcologicalResearchsiteinAlaska,thefindings
wereconfirmedbydatafrom12sitesacross
the country.

 Living Conditions in the Arctic: Th�s 
�nternat�onal effort �nvolves a partnersh�p of 
researchers and �nd�genous organ�zat�ons 
across the Arct�c to advance our understand�ng 
of chang�ng l�v�ng cond�t�ons among Inu�t and 
Saam� peoples and the �nd�genous peoples of 
Chukotka.

 On the Gakkel Ridge: The Gakkel 
R�dge �s the slowest spread�ng center �n the 
world, g�v�ng sc�ent�sts the opportun�ty to ex-
plore Earth’s �nner layers as the mantle spreads 
atabout1cmperyearontotheoceanfloor
near the North Pole.

 Understanding the Arctic Ocean: The 
Western Arct�c Shelf Bas�n Interact�ons (SBI) 
project �s �nvest�gat�ng the �mpact of global 
change on phys�cal, b�olog�cal, and geochem�-
cal processes over the Chukch� and Beaufort 
Sea shelf bas�n �n the western Arct�c Ocean. 
ThecloselyaffiliatedChukchiBorderlands
project stud�es the reg�on where relat�vely cold, 
fresh,andnutrient-richwaterfromthePacific
Ocean meets warmer, salt�er, and deeper water 
from the Atlant�c Ocean over a bottom tortu-
ously r�fe w�th slopes, r�dges, and deep-sea 
plateaus.
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CALM II: The Circumpolar Active Layer 
Monitoring Program’s Second Five-Year Plan, 
2004–2009 
Frederick E. Nelson, University of Delaware; Nikolay I. Shiklomanov; Jerry Brown

Several factors converged �n the late 1980s 
and early 1990s to encourage development 

of long-term geocryolog�cal mon�tor�ng, and to 
make the result�ng data sets freely ava�lable to 
�nterested users: 
1. Publ�c�ty about the �mpacts of cl�mate 

change followed two decades of 
unprecedented resource development �n 
the cold reg�ons and ra�sed concerns about 
the stab�l�ty of assoc�ated �nfrastructure

2. The global nature of cl�mat�c change 
made apparent the need for w�despread 
cooperat�on among permafrost sc�ent�sts 
who became �ncreas�ngly aware of the 
�mportance of the�r subject �n the context of 
recent cl�mate change

3. Internat�onal agreements were s�gned 
and governments became concerned w�th 
fac�l�tat�ng data exchanges w�th �nterested 
users

4. Permafrost sc�ent�sts became �ncreas�ngly 
awareofthebenefitsaccruingfromfree
exchange of data

The C�rcumpolar Act�ve Layer Mon�tor�ng 
(CALM) network �s a h�ghly successful geoc-

ryolog�cal mon�tor�ng program that developed 
�n the 1990s �n accord w�th the pr�nc�ples of 
data rescue, arch�v�ng, and exchange devel-
oped dur�ng the prev�ous decade. CALM now 
cons�sts of more than 125 observat�on s�tes 
�n both polar reg�ons, as well as several m�d-
lat�tude mounta�n ranges. The CALM program 
�s all�ed closely w�th several comprehens�ve 
�nternat�onal global cl�mate change programs. 
CALMrecentlyreceiveditssecondfive-year
block of support from the U.S. Nat�onal Sc�ence 
Foundat�on. Th�s presentat�on d�scusses the 
ma�n features of CALM II, wh�ch �nclude mea-
surements of act�ve-layer th�ckness, the thermal 
reg�me of the act�ve layer and shallow perma-
frost, and frost heave and thaw settlement. 
In add�t�on, CALM II �ncludes several s�tes at 
whichcriticalfieldexperimentsareconducted.
CALM II and �t compan�on program, Thermal 
State of Permafrost (TSP), const�tute the Global 
Terrestr�al Network for Permafrost (GTN-P), 
a comprehens�ve global-change permafrost 
mon�tor�ng program. 

Freder�ck E. Nelson, Department of Geography, Un�vers�ty of 
Delaware, Pearson Hall, Newark, DE 19716, USA, Phone: 
302-831-8269, Fax: 302-831-6654, fnelson@udel.edu 

 N�kolay I. Sh�klomanov, Department of Geography, Un�ver-
s�ty of Delaware, Pearson Hall, Newark, DE 19716, USA, 
Phone: 302-831-1314, Fax: 302-831-6654, sh�klom@udel.
edu 

Jerry Brown, Internat�onal Permafrost Assoc�at�on, PO Box 7, 
Woods Hole, MA 02543, USA, Phone: 508-457-4982, Fax: 
508-457-4982, jerrybrown@�gc.org 
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Ilull�sat on the west coast of Greenland �s 
one of the most beaut�ful and un�que areas 

�n the world. Many glac�ers travel�ng along the 
coast of Greenland and Canada or�g�nate here. 
UNESCO declared �t a world her�tage s�te �n 
2004. 

Ilullisat—A Greenlandic World Heritage Site

Henriette Rasmussen, Greenland Home Rule Government

Henr�ette Rasmussen, Greenland Home Rule Government, 
PO Box 1015, Nuuk, DK-3900, Greenland, Phone: +299-
32-20-73, Fax: +299-32-20-73, hera@�a.gh.gl
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Exhibition: Whose Eyes are Watching?             
Kiap Isaanit Isigalugu 

Jette Rygaard, Ilisimatusarfik—University of Greenland; Birgit K. Pedersen; Mette L. Lyberth; Lona N. Lynge

Dur�ng a week �n 2001 and 2003, we del�v-
ered d�sposable cameras and d�ar�es to 

two groups of Greenland�c youth (10–12 years 
of age and 12–19 years of age). The purpose 
was to focus on the “vo�ces of young people 
and the role of med�a �n the�r everyday l�fe. By 
us�ng th�s research method, we rece�ved �n-
s�ghtful �nformat�on, wh�ch we would not be able 
to obta�n otherw�se. In th�s poster sess�on, we 
would l�ke to exh�b�t two posters concern�ng th�s 
project and ten selected photos from each age 
group (�.e., twenty photos �n total). 

Jette Rygaard, Department of Language, L�terature, and Me-
dia,Ilisimatusarfik—UniversityofGreenland,POBox279,
Nuuk, DK-3900, Greenland, Phone: + 299-32-45-66, Fax: 
+299-32-47-11,jery@ilisimatusarfik.gl
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Protecting Species Threatened by Global 
Warming Under the U.S. Endangered Species 
Act: Case Study of  the Polar Bear
Kassie R. Siegel, Center for Biological Diversity; Brendan R. Cummings

The Un�ted States Endangered Spec�es Act 
(ESA) �s des�gned to prevent ext�nct�on of 

plantandanimalspeciesviasignificantprotec-
t�on of spec�es l�sted as “threatened” or “endan-
gered.” Under the Act, a spec�es �s “threatened” 
�f �t �s l�kely to become �n danger of ext�nct�on 
w�th�n the “foreseeable future.” We demonstrate 
thatthepolarbearcurrentlymeetsthedefini-
t�on of a threatened spec�es, pr�mar�ly due to 
the current and projected melt�ng of �ts sea-�ce 
hab�tat from global warm�ng. The l�st�ng of the 

polarbearundertheESAwillprovidesignificant
protect�on to the spec�es, w�ll a�d �n educat�ng 
the Amer�can publ�c about the consequences 
of global warm�ng, and should prov�de add�-
t�onal mechan�sms for ach�ev�ng reduct�ons �n 
Un�ted States greenhouse gas em�ss�ons. For 
these reasons, �n February 2005 the Center for 
B�olog�cal D�vers�ty subm�tted a pet�t�on to the 
Un�ted States F�sh and W�ldl�fe Serv�ce to for-
mally l�st the polar bear as a threatened spec�es 
under the ESA. 

Kass�e R. S�egel, Center for B�olog�cal D�vers�ty, PO Box 549, 
Joshua Tree, CA 92252, USA, Phone: 760-366-2232, Fax: 
760-366-2669, ks�egel@b�olog�cald�vers�ty.org 

Brendan R. Cumm�ngs, Center for B�olog�cal D�vers�ty, PO 
Box 549, Joshua Tree, CA 92252, USA, Phone: 760-366-
2232, Fax: 760-366-2669, bcumm�ngs@b�olog�cald�vers�ty.
org 
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Availability of  Near-Realtime Arctic Climate/
Ecosystem Change Indicators

Nancy N. Soreide, National Oceanic and Atmospheric Administration; John Calder; James E. Overland

The Arct�c Change webs�te prov�des �n-
format�on on the state of the Arct�c �n an 

accessible,understandable,andscientifically
cred�ble format: www.arct�c.noaa.gov/detect/. 
Areas �nclude cl�mate change, global �mpacts, 
�ce processes, and land, mar�ne, and human 
ecosystems. The Arct�c Change webs�te pro-
videsanear-realtimeupdateforthekeyfind-
�ngs of the Arct�c Cl�mate Impact Assessment 
(ACIA) report. Users enter�ng the webs�te see 
a summary of core �ssues at a glance, suc-
c�nct narrat�ve status reports, and t�me ser�es 
document�ng change are ava�lable w�th a s�ngle 

mouse cl�ck. Informat�on for each core �ssue 
also �ncludes recent news headl�nes and prom�-
nentscientificarticles.Thewebsitehasbecome
an �mportant source of arct�c �nformat�on, be�ng 
near the top of Google Search w�th an average 
of about 9,000 h�ts per day. Future d�rect�ons 
are a peer-rev�ewed state of the arct�c report 
and a summary of model forecasts for arct�c 
cl�mate based on the Intergovernmental Panel 
of Cl�mate Change Fourth Assessment Report 
(IPCC AR4). NOAA’s object�ves are to �nform 
dialogwithreliablescientificevidence,raiseis-
sue awareness, and support dec�s�on mak�ng.

NancyN.Soreide,PacificMarineEnvironmentalLaboratory,
Nat�onal Ocean�c and Atmospher�c Adm�n�strat�on, 7600 
Sand Po�nt Way NE, Seattle, WA 98115, USA, Phone: 
206-526-6728, Fax: 206-526-4576, Nancy.N.Sore�de@
noaa.gov

John Calder, ArcticResearchOffice,Nat�onal Ocean�c and 
Atmospher�c Adm�n�strat�on, 1315 East West H�ghway, 
Room 11362, R/ARC, S�lver Spr�ng, MD 20910, USA, 
Phone: 301-713-2518 ext 146, Fax: 301-713-2519, john.
calder@noaa.gov 

James E. Overland, PacificMarineEnvironmentalLaboratory,
Nat�onal Ocean�c and Atmospher�c Adm�n�strat�on, 7600 
Sand Po�nt Way NE, Seattle, WA 98115, USA, Phone: 
206-526-6795, Fax: 206-526-6485, james.e.overland@
noaa.gov 
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White Spruce Performance Variation Across 
Latitudes and Altitudes in Alaska

Bjartmar Sveinbjörnsson, University of Alaska Anchorage; Tumi Traustason; Matthew R. Smith; Roger 
Ruess

Wh�te spruce performance was assessed 
�n pa�red treel�ne and forest s�tes �n three 

watersheds �n the Chugach Mounta�ns, the 
Wh�te Mounta�ns, and the Brooks Range. So�l 
and a�r temperatures and season length de-
creased w�th lat�tude and �n the two southern 
mounta�ns also w�th alt�tude, wh�le the reverse 
alt�tud�nal pattern was found �n the Brooks 
Range. Average w�nd speeds were lowest 
�n the Brooks Range but s�m�lar �n the Wh�te 
Mounta�ns and the Chugach Mounta�ns, al-
though frequency of extreme w�nd speeds was 
h�gher �n the Chugach Mounta�ns. 

Needle longev�ty �ncreased w�th lat�tude 
but decreased w�th alt�tude �n two southern 
mounta�ns. Leader death, canopy damage, 
and lateral branch needle loss decreased w�th 
lat�tude but �ncreased w�th alt�tude �n the Wh�te 
Mounta�ns and espec�ally the Chugach Range. 
The relat�onsh�p between d�ameter and he�ght 
var�ed between alt�tudes �n the two southern 

mounta�ns but not �n the Brooks Range. Tree 
he�ght and dens�ty generally decreased w�th 
alt�tude but not w�th lat�tude. 

Branch extens�on growth decreased lat�tud�-
nally and most years �t decl�ned w�th alt�tude �n 
the two southern mounta�ns. In two years out 
of eleven, annual branch growth was greater 
or equal at treel�ne to that �n the forest �n the 
southern mounta�ns, wh�le �n the Brooks Range 
extens�on growth was generally greater at 
treel�ne than �n the forest. 

The ent�re tree branch non-structural car-
bohydrate needle pool s�ze was pr�mar�ly 
controlled by needle mass and carbohydrate 
concentrat�on—geospat�al var�at�on �n needle 
product�on and needle loss affected th�s pool 
s�ze. The non-structural carbohydrate pool �n 
the three youngest annual needle cohorts of 
each tree branch expla�ned 85% of the s�te 
var�at�on �n branch growth across lat�tudes and 
alt�tudes.

Bjartmar Sve�nbjörnsson, Department of B�olog�cal Sc�ences, 
Un�vers�ty of Alaska Anchorage, 3211 Prov�dence Dr�ve, 
Anchorage, AK 99508, USA, Phone: 907-786-1366, Fax: 
907-786-1314, afbs@uaa.alaska.edu 
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s�ty of Alaska Fa�rbanks, PO Box 957007-7000, Fa�rbanks, 
AK 99775, USA, Phone: 907-474-5404, fstt@uaf.edu 

 Matthew R. Sm�th, Department of B�olog�cal Sc�ences, 
Un�vers�ty of Alaska Anchorage, 3211 Prov�dence Dr�ve, 
Anchorage, AK 99508, USA, Phone: 907-786-1366, Fax: 
907-786-1314, mreevesm�th@yahoo.com 

Roger Ruess, Department of B�ology and W�ldl�fe, Un�vers�ty 
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44

Facilitating Collaborative Scientific and 
Technical Research in the Arctic Sciences and 
Geosciences 
Marianna Voevodskaya, U.S. Civilian Research and Development Foundation; David Lindeman; Shawn 
Wheeler

The U.S. C�v�l�an Research and Development 
Foundation(CRDF)isaprivate,nonprofit,

grant-mak�ng organ�zat�on created �n 1995 by 
the U.S. Government (Nat�onal Sc�ence Foun-
dat�on). 

TheCRDFpromotesinternationalscientific
and techn�cal collaborat�on, pr�mar�ly between 
the Un�ted States and Euras�a, through grants, 
techn�cal resources, and tra�n�ng. The Founda-
t�on’s goals are to support except�onal research 
projects that offer sc�ent�sts and eng�neers 
alternat�ves to em�grat�on and strengthen the 
scientificandtechnologicalinfrastructureof
the�r home countr�es; advance the trans�t�on of 
fore�gn weapons sc�ent�sts to c�v�l�an work by 
fund�ng collaborat�ve non-weapons research 
and development projects; help move appl�ed 
research to the marketplace and br�ng econom-
icbenefitsbothtotheU.S.andthecountries
w�th wh�ch the CRDF works; and strengthen 
research and educat�on �n un�vers�t�es abroad.

Three CRDF programs prov�de support to 
U.S. and Russ�an sc�ent�sts engaged �n collab-

orat�ve arct�c and geosc�ences-related re-
search. F�rst, under a contract w�th the Nat�onal 
ScienceFoundation,CRDFprovidesanoffice
andpersonnelinMoscowtoassistOfficeofPo-
lar Programs (OPP) and Geosc�ences D�rector-
ate (GEO) grantees and collaborators w�th pro-
grammat�c act�v�t�es, �nclud�ng �dent�fy�ng and 
commun�cat�ng w�th �nd�v�dual and �nst�tut�onal 
partners, nav�gat�ng government agenc�es, fa-
c�l�tat�ng travel and v�sas, and prov�d�ng on-s�te 
officesupporttovisitingU.S.travelers.Second,
the CRDF Cooperat�ve Grants Program allows 
U.S.-Russ�an collaborators �n arct�c sc�ences 
and geosc�ences to apply for two-year R&D 
grants averag�ng approx�mately $65,000. Th�rd, 
the CRDF Grant Ass�stance Program (GAP) 
enables U.S. government agenc�es, un�vers�-
t�es, and other organ�zat�ons to ut�l�ze CRDF’s 
financialandadministrativeinfrastructureto
transfer payments, purchase and del�ver equ�p-
ment and suppl�es, and carry out other project 
management serv�ces to collaborators �n Rus-
s�a and elsewhere �n Euras�a.

Mar�anna Voevodskaya, C�v�l�an Research and Development 
Foundat�on, 32A Len�nsk�y Prospekt, Moscow, 119334, 
Russ�a, Phone: +7-095-938-5151, Fax: +7-095-938-1838, 
voevodsk@ras.ru 
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dat�on, 1530 W�lson Buolevard, Su�te 300, Arl�ngton, VA 
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dl�ndeman@crdf.org 

Shawn Wheeler, C�v�l�an Research and Development Foun-
dat�on, 1530 W�lson Boulevard, Su�te 300, Arl�ngton, VA 
22209, USA, Phone: 703-526-9720, Fax: 703-526-9721, 
swheeler@crdf.org 
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Synthesis of  Arctic Science at the University of  
New Hampshire

Cameron P. Wake, University of New Hampshire; Jack Dibb; Mark Twickler; Charles Vörösmarty; Richard 
Lammers; Alexander Shiklomanov; Mark Fahnestock; Steve Frolking; Xiangming Xiao; Changsheng 
Li; Michael Rawlins; Marc Lessard; Roger Arnoldy; Larry Mayer; Andy Armstrong; Jim Gardner; Martin 
Jakobsson; Lawrence Hamilton; Cliff Brown

Several d�fferent research groups at the Un�-
vers�ty of New Hampsh�re (UNH) are cur-

rently act�ve �n a w�de var�ety of arct�c research. 
Over the course of the next few years, we hope 
to synthes�ze th�s arct�c research to develop a 
broader understand�ng of change �n the Arc-
t�c. Br�ef overv�ews of areas of arct�c research 
excellence are outl�ned below. More �nformat�on 
on arct�c research at UNH �s prov�ded onl�ne at: 
http://arct�c.unh.edu.

Tracking Atmospheric Transport of 
Contaminants to the Arctic: The arct�c tropo-
sphere carr�es chem�cals em�tted from natural 
and anthropogen�c sources, w�th many of the 
source reg�ons long d�stances upw�nd �n more 

populous reg�ons �n North Amer�ca, Europe, 
and As�a. Dur�ng �ntercont�nental-scale trans-
port to and w�th�n the Arct�c, these are m�xed 
and chem�cally processed w�th add�t�onal em�s-
s�ons from surface sources �n the Arct�c (c�t�es, 
forests, tundra, the ocean, and, surpr�s�ngly, 
sunl�t snow across the ent�re bas�n) and w�th 
a�r �njected from the stratosphere. Many of the 
natural and pollutant chem�cals are removed 
from the arct�c troposphere by dry depos�t�on 
and prec�p�tat�on, w�th snow fall�ng onto glac�ers 
throughout the Arct�c preserv�ng a valuable 
record of the past compos�t�on. Our group has 
advanced the understand�ng of th�s complex 
system through a�rborne and surface-based 

Cameron P. Wake, Inst�tute for the Study of Earth, Oceans, 
and Space, Un�vers�ty of New Hampsh�re, 39 College 
Road - Morse Hall, Durham, NH 03824, USA, Phone: 603-
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Fax: 603-862-0587, charles.vorosmarty@unh.edu 

R�chard Lammers, Water Systems Analys�s Group, Un�ver-
s�ty of New Hampsh�re, 39 College Road - Morse Hall, 
Durham, NH 03824, USA, Phone: 603-862-4699, Fax: 
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Fax: 603-862-0188, steve.frolk�ng@unh.edu 
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atmospher�c sampl�ng, deta�led study of the 
two-way exchange between the troposphere 
and surface snow, and the recovery and �n-
terpretat�on of h�gh-resolut�on glac�ochem�cal 
records from Greenland and throughout the 
North Amer�can Arct�c.

Land Surface Hydrology: One of the key 
research object�ves of the Water Systems 
Analys�s Group �s to understand the var�ab�l-
�ty of the pan-arct�c hydrolog�cal budget over 
space and t�me. We work closely w�th partners 
to assemble �ntegrated and harmon�zed data 
sets cover�ng the full pan-arct�c doma�n, �nvolv-
�ng remote sens�ng der�ved data layers (e.g., 
pr�mary thaw day from SeaW�nds Scatterome-
ter, stat�on based data, and modeled data). One 
of our fundamental tasks has been to �dent�fy 
themajorstorageandfluxtermsovertheArctic
and to determ�ne the extent of fresh water bud-
get closure.

Upper Atmospheric Physics: Th�s re-
search �n the Arct�c �s largely centered around 
auroral phenomena and assoc�ated processes. 

Wh�le aurora prov�des spectacular v�sual d�s-
plays, �t �s also the last l�nk �n a complex cha�n 
of events �nvolv�ng the transfer of energy from 
the Sun to Earth. Invest�gat�ons to study aurora 
are carr�ed out w�th ground-based �nstrumenta-
t�on as well as sound�ng rockets launched �nto 
space above the aurora.

Mapping the Continental Shelf: Under 
the d�rect�on of the U.S. Congress, the Center 
for Coastal and Ocean Mapp�ng/Jo�nt Hydro-
graph�c Center (CCOM/JHC) �s conduct�ng a 
deta�led analys�s of current U.S. data hold�ngs 
relevant to a potent�al cla�m and �dent�fy�ng 
reg�ons where the collect�on of new ocean map-
p�ng data could substant�ally �mprove the qual-
�ty of a cla�m. Among these areas, the Arct�c �s 
outstand�ng �n that the ex�st�ng database �s far 
too sparse to support a well-defended cla�m, 
espec�ally �n areas where the perenn�al �ce 
cover has prevented surface sh�ps from oper-
at�ng. Thus the CCOM/JHC has been explor-
�ng means to collect modern mapp�ng data �n 
�ce-covered reg�ons and undertaken a ser�es 
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of cru�ses on a mult�beam sonar-equ�pped 
�cebreaker (Healy) to collect data relevant to a 
potent�al cla�m under Art�cle 76. In add�t�on to 
d�rectly address�ng Law of the Sea �ssues, the 
newdatacollectedalsosignificantlyaddsto
data needed to support the grow�ng recogn�t�on 
of the cr�t�cal role that the Arct�c Ocean plays 
�n the cl�mat�c and tecton�c h�story of the Earth. 
The new bathymetr�c data (as well as assoc�-
atedCTDmeasurements)willhelpdefinethe
nature of deep c�rculat�on �n the Arct�c Bas�n as 
well as the h�story and d�str�but�on of �ce �n the 

reg�on, a key component of the global cl�mate 
system. 

The North Atlantic Arc: The NAArc proj-
ect exam�nes human-env�ronment �nterac-
t�ons through case stud�es of recent changes 
experiencedbyfisheries-dependentsocieties
�n Newfoundland, Greenland, Iceland, the 
Faroe Islands, and Norway. The �nterd�sc�pl�n-
ary case stud�es �ntegrate �nformat�on about 
oceanograph�c and mar�ne-ecosystem change 
withfisheries,demographic,andothersocial-
change data.
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Methane Bubbling from Siberian Thaw Lakes: A 
Positive Feedback to Climate Change 

Katey M. Walter, University of Alaska Fairbanks; Sergei A. Zimov; Jeffery P. Chanton; F. Stuart Chapin, III

Ebull�t�on �s often the dom�nant pathway of 
methane release from aquat�c ecosystems, 

yet �t has seldom been carefully measured due 
to heterogene�ty �n the spat�al d�str�but�on and 
ep�sod�c release of gas bubbles. Th�s l�kely 
results �n an underest�mat�on of total methane 
em�ss�on. 

We took advantage of �ce format�on over 
lake surfaces �n Northeast S�ber�a to map pat-
terns of methane bubbles trapped �n lake �ce. 
We located “hot-spot” ebull�t�on s�tes as holes �n 
the �ce that rema�n open throughout w�nter due 
to except�onally h�gh rates of methane bubbl�ng. 
Through random and select�ve placement of 
underwater/under-�ce chambers we measured 
“background”and“hot-spot”fluxesannually.
The comb�nat�on of mapp�ng and chamber 
measurements among d�fferent types of ther-
mokarst lakes enabled us to 
• �mprove est�mates of methane em�ss�ons 

from Northeast S�ber�an lakes, and
• �dent�fy thermokarst eros�on as a 

landscape process that enhances methane 
product�on and em�ss�on.

Ebull�t�on compr�sed 96% of total methane 
em�ss�on from lakes. Hotspot s�tes, wh�ch oc-

curred along thermokarst marg�ns, released 
up to 23 g CH

4
 m-2 d-1. Extrapolat�on of our 

methane bubbl�ng measurements to all North 
S�ber�an thermokarst lakes would �ncrease the 
est�mate of methane em�ss�ons from northern 
lat�tude ecosystems by 9–58%.

Thermokarst lakes �n North S�ber�a compr�se 
a large proport�on of the world’s h�gh lat�tude 
lakes, yet they are understud�ed. Melt�ng of 
�ce-r�ch (50–90% �ce) permafrost so�l along 
lake marg�ns (thermokarst eros�on) depos�ts 
organ�c-r�ch (~2%) m�neral so�l �nto anaerob�c 
lake bottoms, prov�d�ng a fresh, lab�le substrate 
for methanogenes�s. Stable �sotope and rad�o-
carbon age dat�ng of methane bubbles reveal 
the �mportance of Ple�stocene-age organ�c mat-
ter as a source for methane product�on �n lake 
sed�ments. Increased thermokarst eros�on w�th 
cl�mate warm�ng would prov�de a pos�t�ve feed-
back to methane product�on and em�ss�on from 
lakes. Results from th�s study suggest ebull�t�on 
may be a more �mportant pathway of methane 
em�ss�on from aquat�c ecosystems than prev�-
ously reported. 
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Arctic Logistics Information and Support (ALIAS)

Wendy K. Warnick, Arctic Research Consortium of the U.S.; Josh Klauder

The ALIAS webs�te �s a gateway to log�st�cs 
�nformat�on for arct�c research, funded by 

the U.S. Nat�onal Sc�ence Foundat�on and cre-
ated and ma�nta�ned by the Arct�c Research 
Consort�um of the U.S. (ARCUS). ALIAS 
supports the collaborat�ve development and 
efficientuseofallarcticlogisticsresources.It
presents �nformat�on from a searchable data-
base, �nclud�ng both arct�c terrestr�al resources 
and arct�c-capable research vessels, on a 
c�rcumpolar scale.

W�th th�s encompass�ng scope, ALIAS �s 
un�quely valuable as a tool to promote and 
fac�l�tate �nternat�onal collaborat�on between 
researchers, wh�ch �s of �ncreas�ng �mportance 
for vessel-based research due to the h�gh cost 

and l�m�ted number of platforms. Users of the 
webs�te can search for and �dent�fy vessels as 
potent�al platforms for the�r research, exam�ne 
andcomparevesselspecificationsandfacili-
t�es, learn about research cru�ses the vessel 
hasperformedinthepast,andfindcontact
�nformat�on for sc�ent�sts who have used the 
vessel, as well as for the owners and operators 
of the vessel.

The purpose of th�s poster presentat�on �s to 
informthescientificcommunityabouttheALIAS
webs�te as a tool for plann�ng arct�c research 
generally, and part�cularly for �dent�fy�ng and 
contact�ng vessels wh�ch may be su�table for 
planned sh�p-based research projects �n arct�c 
seas.

Wendy K. Warn�ck, Arct�c Research Consort�um of the U.S. 
(ARCUS), 3535 College Road, Su�te 101, Fa�rbanks, AK 
99709-3710, USA, Phone: 907-474-1600, Fax: 907-474-
1604, warn�ck@arcus.org

Josh Klauder, Arct�c Research Consort�um of the U.S. 
(ARCUS), 3535 College Road, Su�te 101, Fa�rbanks, AK 
99709-3710, USA, Phone: 907-746-5959, Fax: 907-474-
1604, josh@arcus.org
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Teachers and Researchers Exploring and 
Collaborating (TREC)

Helen V. Wiggins, Arctic Research Consortium of the U.S.; Janet Warburton; Wendy K. Warnick

In Teachers and Researchers Explor�ng and 
Collaborat�ng (TREC), K–12 teachers par-

ticipateinarcticfieldprojects,workingclosely
w�th researchers to �mprove sc�ence educat�on 
throughexperiencesinscientificinquiry.TREC
buildsonthescientificandculturalopportuni-
t�es of the Arct�c to l�nk research and educat�on 
through top�cs that naturally engage students 
andthewiderpublic.Inadditiontoarcticfield
research exper�ences, TREC supports teacher 
profess�onal development and a susta�ned 
commun�ty of teachers, sc�ent�sts, and the pub-
l�c through workshops, Internet sem�nars, an 
e-ma�l l�stserve, and teacher peer groups.

Whileinthefield,teachersandresearch-
ers commun�cate extens�vely w�th classrooms 
and the publ�c us�ng a var�ety of �nternet tools 
such as onl�ne teacher and researcher journals, 
message boards, photo albums, real-t�me pre-
sentationsandcallsfromthefield,andonline

learn�ng resources. Researchers �nteract w�th 
students dur�ng v�s�ts to schools before and af-
terthefieldexperience.Theonlineoutreachel-
ements of the project convey these exper�ences 
to a broad aud�ence far beyond the classrooms 
of the TREC teachers.

TREC2005featuressevenfieldexpeditions
across the Arct�c �nclud�ng exped�t�ons to Tool�k 
Lake, Alaska; Thule, Greenland; Svalbard, Nor-
way; Yukon and Mackenz�e R�vers, Alaska and 
Canada; the Arct�c Ocean aboard the �cebreak-
er Healy; and the Ikp�kpuk R�ver Delta, Alaska.

Fund�ng for TREC �s prov�ded by the NSF 
OfficeofPolarPrograms,andadministered
by ARCUS w�th log�st�cal support from VECO 
Polar Resources. For more �nformat�on, see the 
TREC webs�te: www.arcus.org/trec.

Helen V. W�gg�ns, Arct�c Research Consort�um of the U.S. 
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Thursday, 19 May 2005

8:00 a.m. Cont�nental Breakfast and Reg�strat�on

8:30 a.m. Welcome and Introduct�ons Arct�c Forum Co-Cha�rs: Bruce Forbes
  Un�vers�ty of Lapland
  StephanieL.Pfirman
  Barnard College

8:45 a.m. The Arct�c Cl�mate Impact Assessement: Tak�ng the Next Steps
  M�chael MacCracken
  Cl�mate Inst�tute
  
9:25 a.m. Context and Cl�mate Change: Lessons from Barrow, Alaska
  Ronald D. Brunner
  Un�vers�ty of Colorado

9:55 a.m. When the Arct�c Becomes Subarct�c: Seab�rds Respond to Three Decades 
of Cl�mate Change George J. D�voky

  Un�vers�ty of Alaska Fa�rbanks

10:25 a.m. Break

10:55 a.m. Construct�ng Partnersh�ps w�th Arct�c Research to Further Educat�on, 
Outreach,andScientificLiteracy RenéeD.Crain

  Nat�onal Sc�ence Foundat�on

11:25 a.m. “North to the Future”: Commun�cat�ng to and from the Arct�c Front L�nes of 
Cl�mate Change L�sa D�ll�ng

  Un�vers�ty of Colorado Boulder

12:00 p.m. Lunch

Arctic Forum Program



52

1.30 p.m. Cl�mate Change �n the Amer�can M�nd  Anthony Le�serow�tz
   Dec�s�on Research

1:55 p.m. F�re and Ice: The Challenges and Opportun�t�es �n Commun�cat�ng the 
Causes, Consequences, and Complex�t�es of Arct�c Cl�mate Change

  Andrew Revk�n
  New York T�mes

2:20 p.m. Report�ng Cl�mate Change—The Front L�ne R�chard Black 
  BBC News

2:45 p.m. Adolphus Greeley: Ra�s�ng Arct�c Consc�ousness  G�no Del Guerc�o
  Boston Sc�ence Commun�cat�ons, Inc.

3:10 p.m. Break

3:40 p.m. Panel D�scuss�on: Commun�cat�ng Cl�mate Change
 Moderator:StephanieL.Pfirman,BarnardCollege

• Hunter Cutt�ng, Resource Med�a
• Renée D. Cra�n, Nat�onal Sc�ence Foundat�on
• L�sa D�ll�ng, Un�vers�ty of Colorado Boulder
• George J. D�voky, Un�vers�ty of Alaska Fa�rbanks
• Rune Fjellhe�m, Saam� Counc�l
• Andrew Revk�n, New York T�mes
• C. Sean Topkok, Alaska Nat�ve Knowledge Network/ARCUS

4:25 p.m. Panel Quest�on and Answer and Part�c�pant D�scuss�on 

ARCUS Annual Reception and Special Presentation
Recept�on: 5:15 p.m.—Nat�onal Assoc�at�on of Home Bu�lders Atr�um

Greenland Cultural Presentat�on Introduct�on
Henr�ette Rasmussen, Greenland M�n�ster of Culture, Educat�on, Research, and Church

Spec�al Presentat�on
Greenland Aavaat Cho�r
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Friday, 20 May 2005

8:00 a.m. Cont�nental Breakfast and Reg�strat�on

8:30 a.m. Welcome and Introduct�ons Arct�c Forum Co-Cha�rs: Bruce Forbes
  Un�vers�ty of Lapland
  StephanieL.Pfirman
  Barnard College

8:45 a.m. Arct�c Ind�genous Peoples Fac�ng Cl�mate Change—A Saam� Perspect�ve 
  Rune Fjellhe�m
  Saam� Counc�l
  
9:10 a.m. Arct�c Cl�mate Change: Russ�a’s Ind�genous Peoples’ V�ew Yana Dord�na
  Russ�an Assoc�at�on of Ind�genous Peoples of the North

9:35 a.m. Local and Reg�onal Pol�cy: Needs of Sc�ence Informat�on and 
Commun�cat�on Arnold Brower, Jr. 

  North Slope Borough, Alaska

10:00 a.m. Break

10:30 a.m. Conservat�on Strateg�es for Respond�ng to Cl�mate Change Lara Hansen 
  World W�ldl�fe Fund

10:55 a.m. Cl�mate Change �n the Arct�c and Publ�c Health Paul R. Epste�n
  Harvard Med�cal School

11:20 a.m. Clos�ng Comments

11:30 a.m. Adjournment





55

Waleed Abdalat�
Oceans and Ice Branch
Nat�onal Aeronaut�cs and Space Adm�n�strat�on
Code 614.1
NASA Goddard Space Fl�ght Center
Greenbelt, MD 20771
Phone: 301-614-5696
Fax: 301-614-5644
waleed@�cesat2.gsfc.nasa.gov

Vera Alexander
School of F�sher�es and Ocean Sc�ences
Un�vers�ty of Alaska Fa�rbanks
PO Box 757220
Fa�rbanks, AK 99775-7220
Phone: 907-474-5071
Fax: 907-474-7386
vera@sfos.uaf.edu

Douglas D. Anderson
Department of Anthropology
Brown Un�vers�ty
PO Box 1921
Prov�dence, RI 02912
Phone: 401-863-7060
Fax: 401-863-7588
douglas_anderson@brown.edu

Jul�e Anderson
Un�on of Concerned Sc�ent�sts
1707 H Street NW
Wash�ngton, DC 20006
Phone: 202-223-6133
Fax: 202-223-6162
janderson@ucsusa.org

Wann� W. Anderson
Department of Anthropology
Brown Un�vers�ty
PO Box 1921
Prov�dence, RI 02912
Phone: 401-863-7059
Fax: 401-863-7588
wann�_anderson@brown.edu

Claus Andreasen
Department of Archaeology
Greenland Nat�onal Museum and Arch�ves
PO Box 145
Nuuk, DK-3900
Greenland
Phone: +299-32-26-11
Fax: +299-32-26-22
claus.andreasen@natmus.gl

T�mothy Anzelmo
Arct�c Research Consort�um of the U.S.(ARCUS)
3535 College Road, Su�te 101
Fa�rbanks, AK 99709-3710
Phone: 907-474-1600
Fax: 907-474-1604
t�m@arcus.org

Igor Appel
320 N Street SW
Wash�ngton, DC 20024
Phone: 301-286-9088 
�appel@earthl�nk.net

Presenters and Participants



56

Car�n Ashj�an
Department of B�ology
Woods Hole Oceanograph�c Inst�tut�on
Redfield246MS#33
266 Woods Hole Road
Woods Hole, MA 02543
Phone: 508-289-3457
Fax: 508-457-2134
cashj�an@who�.edu

Jack G. Baldauf
Department of Oceanography
Texas A&M Un�vers�ty
Campus MS 3469
College Stat�on, TX 77843-3146
Phone: 979-845-9297 
baldauf@tr�ton.tamu.edu

Sarah Behr
Arct�c Research Consort�um of the U.S. (ARCUS)
3535 College Road, Su�te 101
Fa�rbanks, AK 99709-3710
Phone: 907-474-1600
Fax: 907-474-1604
sarah@arcus.org

Molly Bentley
BBC World Serv�ce
1326 Shattuck Avenue, Apartment 1
Berkeley, CA 94709
Phone: 510-644-2669
mollybentley@hotma�l.com

Jonathan M. Berkson
Commandant (G-OPN-1)
U.S. Coast Guard
2100 2nd Street SW
Wash�ngton, DC 20593
Phone: 202-267-1457
Fax: 202-267-4222
jberkson@comdt.uscg.m�l

Matthew D. Berman
Inst�tute of Soc�al and Econom�c Research
Un�vers�ty of Alaska Anchorage
3211 Prov�dence Dr�ve
Anchorage, AK 99508
Phone: 907-786-5426
Fax: 907-786-7739
au�ser@uaa.alaska.edu

Per Berthelsen
Fore�gn Affa�rs and Secur�ty Pol�cy Comm�ttee
Greenland Parl�ament
Greenland Home Rule
Nuuk, DK-3900
Greenland

Paul A. B�enhoff
Strateg�c Systems/Ocean Eng�neer�ng
Johns Hopk�ns Un�vers�ty 
Appl�ed Phys�cs Laboratory
11100 Johns Hopk�ns Road - MS 24E248
Laurel, MD 20723-6099
Phone: 443-778-4323
Fax: 443-778-6864
paul.b�enhoff@jhuapl.edu

R�chard Black
News World Serv�ce
Br�t�sh Broadcast�ng Company
2, Ed�son Road
London, N8 8AE
England
r�chard.black@bbc.co.uk

Randy Borys
Storm Peak Laboratory
Desert Research Inst�tute
D�v�s�on of Atmospher�c Sc�ences
PO Box 770799 - 47 East Logan Avenue
Steamboat Spr�ngs, CO 80477-0799
Phone: 970-879-8796
Fax: 970-879-7819
borys@dr�.edu

Lu�sa Boyarsk�
C�rcumpolar Conservat�on Un�on 
612 K Street, NW, Su�te 401
Wash�ngton, DC 20006
Phone: 202-675-8370
Fax: 202-675-8373
lu�sab@earthl�nk.net

Garrett Brass
U.S. Arct�c Research Comm�ss�on
4350 N Fa�rfax Dr�ve, Su�te 630
Arl�ngton, VA 22203
Phone: 703-525-0111/1800-aurorab
Fax: 703-525-0114
g.brass@arct�c.gov

Noel Broadbent
Department of Anthropology/Arct�c Stud�es
Sm�thson�an Inst�tut�on
10th and Const�tut�on Avenue
Wash�ngton, DC 20013-7012
Phone: 202-633-1904
Fax: 202-357-2684
broadbent.noel@nmnh.s�.edu



57

Arnold Brower, Jr.
Mayor’sOffice
Alaska North Slope Borough
PO Box 69
Barrow, AK 99723
Phone: 907-852-0200
Fax: 907-852-0337
arnold.brower@north-slope.org

Ronald D. Brunner
Pol�t�cal Sc�ence Department
Center for Publ�c Pol�cy Research
Un�vers�ty of Colorado
Campus Box 333
Boulder, CO 80309-0333
Phone: 303-492-2955 
Fax: 303-492-0978
brunnerr@spot.colorado.edu

T�na Buxbaum
Arct�c Research Consort�um of the U.S. (ARCUS)
3535 College Road, Su�te 101
Fa�rbanks, AK 99709-3710
Phone: 907-474-1600
Fax:  907-474-1604
t�na@arcus.org

M�chael Case
Cl�mate Change Program
World W�ldl�fe Fund
1250 24th Street, NW
Wash�ngton, DC 20012
Phone: 202-822-3473
Fax: 202-331-2391
m�chael.case@wwfus.org

Dale N. Chayes
Lamont-Doherty Earth Observatory
Columb�a Un�vers�ty
PO Box 1000
61 Route 9 West
Pal�sades, NY 10964
Phone: 845-365-8434
Fax: 845-359-6940
dale@ldeo.columb�a.edu

Em�ly Chenel
Dartmouth College
Phone: 603-643-5694
echenel@dartmouth.edu

Ellen Kolby Chemn�tz
Fore�gn Affa�rs and Secur�ty Pol�cy Comm�ttee
Greenland Parl�ament
Greenland Home Rule
Nuuk, DK-3900
Greenland

Jess�e Cherry
Lamont-Doherty Earth Observatory
Columb�a Un�vers�ty
PO Box 1000 - 61 Route 9W
Pal�sades, NY 10964
Phone: 845-365-8327 
Fax: 845-365-8157
jcherry@ldeo.columb�a.edu

James C�mato
M�nerals Management Serv�ce
Env�ronmental Sc�ences Branch
U.S. Department of the Inter�or
381 Elden Street
Herndon, VA 20170
Phone: 703-787-1721
Fax: 703-787-1053
james.c�mato@mms.gov

Geoffrey Clark
240 Isl�ngton Street
Cocked Hat Ventures
Portsmouth, NH 03801
Phone: 603-767-6351
gecgaspa@cocked-hat.com

Rodney E. Cluck
M�nerals Management Serv�ce
U.S. Department of Inter�or
381 Elden Street
Herndon, VA 20164
Phone: 703-787-1087
Fax: 703-787-1026
Rodney.Cluck@mms.gov

James R. Cochran
Lamont-Doherty Earth Observatory
Columb�a Un�vers�ty
PO Box 1000 - 61 Route 9 W
Pal�sades, NY 10964-8000
Phone: 845-365-8396
Fax: 845-365-8179
jrc@ldeo.columb�a.edu

Ross A. Coen 
Department of Northern Stud�es
Un�vers�ty of Alaska Fa�rbanks
PO Box 756460
Fa�rbanks, AK 99775
Phone: 907-479-7421
ftrac@uaf.edu

Amanda Converse
The Env�ronmental L�teracy Counc�l
1625 K Street NW, Su�te 1020
Wash�ngton, DC 20006
Phone: 202-296-0390
converse@env�rol�teracy.org



58

Renée D. Cra�n
OfficeofPolarPrograms
Nat�onal Sc�ence Foundat�on
4201 W�lson Boulevard, Room 755
Arl�ngton, VA 22230
Phone: 703-292-8029
Fax: 703-292-9082
rcra�n@nsf.gov

Susan A. Crate
Department of Env�ronmental Sc�ence and Pol�cy
George Mason Un�vers�ty
Dav�d K�ng Hall, MS 5F2
4400 Un�vers�ty Dr�ve
Fa�rfax, VA 22031-4400
Phone: 703-993-1517 
Fax: 703-993-1066
scrate1@gmu.edu

Ph�l�p N. Cronenwett
Burndy L�brary
D�bner Inst�tute
MIT E56-100
38 Memor�al Dr�ve
Cambr�dge, MA 02139
Phone: 617-253-7381
Fax: 617-253-9858
Ph�l�p@Cronenwett.com

Apr�l Crosby
Crosby and Assoc�ates Consult�ng
380 Styx R�ver Road
Fa�rbanks, AK 99709
Phone: 907-479-2846 
Fax: 907-479-4034
acrosby@mosqu�tonet.com

Brendan R. Cumm�ngs
Center for B�olog�cal D�vers�ty
PO Box 549
Joshua Tree, CA 92252
Phone: 951-768-8301 
bcumm�ngs@b�olog�cald�vers�ty.org

Hunter Cutt�ng
Resource Med�a
1007 General Kennedy Avenue, Ma�lbox #8
San Franc�sco, CA 94129
Phone: 415-420-7498
hunter@resource-med�a.org

G�no Del Guerc�o
Boston Sc�ence Commun�cat�ons, Inc.
321 Center Street
S. Easton, MA 02375
Phone: 508-238-8677
g�nodelg@mac.com

L�sa D�ll�ng
Center for Sc�ence and Technology Pol�cy Research
Cooperat�ve Inst�tute for Research �n Env�ronmental 

Sc�ences
Un�vers�ty of Colorado Boulder
1333 Grandv�ew Avenue
488 UCB
Boulder, CO 80309-0488
Phone: 303-735-3678 
Fax: 303-735-1576
ld�ll�ng@c�res.colorado.edu

George J.D�voky
Inst�tute of Arct�c B�ology
Un�vers�ty of Alaska Fa�rbanks
652 32nd Avenue East
Seattle, WA 98112
Phone: 206-992-6710
Fax: 508-445-8140
fngjd@uaf.edu

Aaron H. Doer�ng
College of Educat�on and Human Development
Un�vers�ty of M�nnesota
130D Pe�k Hall
M�nneapol�s, MN 55455
Phone: 612-625-1073
adoer�ng@umn.edu

Yana Dord�na
Russ�an Assoc�at�on of Ind�genous Peoples of the 

North
PO Box 110
Moscow, 119415
Russ�a
Phone: +7-095-780-87-27
yanadord�na@yahoo.com

Brenda Ekwurzel
Global Env�ronment Program
Un�on of Concerned Sc�ent�sts
1707 H Street NW, Su�te 600
Wash�ngton, DC 20006-3962
Phone: 202-223-6133 
bekwurzel@ucsusa.org

Paul R. Epste�n
Center for Health and the Global Env�ronment
Harvard Med�cal School
Landmark Center
401 Park Dr�ve, Second Floor
Boston, MA 02215
Phone: 617-384-8586
Fax: 617-384-8585
paul_epste�n@hms.harvard.edu



59

Rune Fjellhe�m
Jaruma AS
Postboks 253
Kárájohka, N-9735
Norway
Phone: +47-78-46-68-70
Fax: +47-78-46-70-90
rune.fjellhe�m@jaruma.no

Bruce Forbes
Arct�c Centre
Un�vers�ty of Lapland
PO Box 122
Rovan�em�, FIN-96101
F�nland
Phone: +358-16341-2710
Fax: +358-16341-2777
bforbes@ulapland.fi

Katt� Fredr�cksen
Department of Language, L�terature, and Med�a
Ilisimatusarfik—UniversityofGreenland
PO Box 279
Nuuk, DK-3900
Greenland
Phone: +299-32-45-66
Fax: +299-32-47-97
katt�_1982@yahoo.com

Dav�d D. Fr�sc�c
OfficeofPolarPrograms
Nat�onal Sc�ence Foundat�on
4201 W�lson Boulevard, Room 755 S
Arl�ngton, VA 22230
Phone: 703-292-8031
Fax: 703-292-9082
dfr�sc�c@nsf.gov

D�ana Garc�a-Lav�gne
VECO Polar Resources
8392 S. Cont�nental D�v�de Road, #104
L�ttleton, CO 80127-4268
Phone: 303-984-1450 
Fax: 303-984-1445
diana@polarfield.com

Harald Gask�
Faculty of Human�t�es—Department of Sám�
Un�vers�ty of Tromsø
Tromsø, N-9037
Norway
Phone: +47-7764-4259
Fax: +47-7764-4239
harald.gask�@hum.u�t.no

Cathleen Ge�ger
Snow and Ice Branch
Cold Reg�ons Research and Eng�neer�ng Lab
72 Lyme Road
Hanover, NH 03755
Phone: 603-646-4851 
Fax: 603-646-4644
cge�ger@crrel.usace.army.m�l

Tom Ghe�ffenberg
Greenland Home Rule
Postboks 1029
Nuuk, 3900
Greenland
Phone: +299-34-57-22
Fax: +299-32-20-73
tog@gh.gl

Dave Gregov�ch
School of F�sher�es and Ocean Sc�ences
Un�vers�ty of Alaska Fa�rbanks
Fa�rbanks, AK 99775
Phone: 907-747-2486
dave.gregov�ch@uaf.edu

Frank Hall 
D�v�s�on of Elementary, Secondary, and Informal 

Educat�on
Nat�onal Sc�ence Foundat�on
4201 W�lson Boulevard
Arl�ngton, VA 22230
Phone: 703-292-5130
Fax: 703-292-9044
fhall@nsf.gov

Cheryl A. Hallam
Geograph�c Research
U.S. Geolog�cal Survey
2201 Sunr�se Valley Dr�ve
MS 521
Reston, VA 20192
Phone: 703-648-4525
Fax: 703-648-4165
challam@usgs.gov

Lara Hansen
Cl�mate Change Program
World W�ldl�fe Fund
1250 24th Street NW 
Wash�ngton, DC 20037
Phone: 202-778-9619
lara.hansen@wwfus.org



60

Mar�anne Hansen
Ilisimatusarfik—UniversityofGreenland
Department of Language, L�terature, and Med�a
PO Box 279
Nuuk, DK-3900
Greenland
Phone: +299-32-45-66
Fax: +299-32-47-97
maha@ilisimatusarfik.gl

L��s� Egede Hegelund
Greenland Events
PO Box 7028
Nuuk, DK-3900
Greenland

El�zabeth Saagul�k Hensley
Inu�t C�rcumpolar Conference—Alaska
Dartmouth College
H.B. 3119 
Hanover, NH 03755
Phone: 202-714-5270
El�zabeth.Hensley@Dartmouth.edu

Taqul�k Hepa
Department of W�ldl�fe Management
North Slope Borough
Department of W�ldl�fe Management
PO Box 69
Barrow, AK 99723
Phone: 907-852-0350
Fax: 907-852-0351
taqul�k.hepa@north-slope.org

Anne H�ckey
Env�ronmental Stud�es
Un�vers�ty of Colorado
311 UCB
Boulder, CO 80309
Phone: 303-492-6332
anne.h�ckey@colorado.edu

Pav�a Hoegh
Address �nformat�on not ava�lable.

B�rte Horn-Hanssen
Arct�c Research Consort�um of the U.S. (ARCUS)
3535 College Road, Su�te 101
Fa�rbanks, AK 99709-3710
Phone: 907-474-1600
Fax: 907-474-1604
b�rte@arcus.org

Evelyn M. Hurw�ch
C�rcumpolar Conservat�on Un�on
1612 K Street NW, Su�te 401
Wash�ngton, DC 20006
Phone: 202-675-8370
Fax: 202-675-8373
c�rcumpolar@�gc.org

B�rg�tte Jacobsen
Department of Language, L�terature, and Med�a
Ilisimatusarfik—UniversityofGreenland
PO Box 279
Nuuk, DK-3900
Greenland
Phone: +299-32-45-66
Fax: +299-32-47-97
bija@ilisimatusarfik.gl

Carol Z. Jolles
Department of Anthropology
Un�vers�ty of Wash�ngton
Denny Hall, Room M-32, Mezzan�ne
PO Box 353100
Seattle, WA 98195-3100
Phone: 206-543-7397
Fax: 206-543-3285
cjolles@u.wash�ngton.edu

Ing�björg Jónsdótt�r
Department of B�ology
Un�vers�ty Center �n Svalbard
PO Box 156
Longyearbyen, N-9170
Norway
Phone: +47-7902-3345
Fax: +47-7902-3301
�sj@un�s.no

Susan A. Kaplan
Peary-MacM�llan Arct�c Museum
Bowdo�n College
9500 College Stat�on
Brunsw�ck, ME 04011
Phone: 207-725-3289 
Fax: 207-725-3499
skaplan@bowdo�n.edu

Mahlon C. Kenn�cutt II
OfficeoftheVicePresidentforResearch
Texas A&M Un�vers�ty
1112 TAMU
College Stat�on, TX 77843-1112
Phone: 979-458-0115 
Fax: 979-845-1855
m-kenn�cutt@tamu.edu



61

Anna M. Kerttula
OfficeofPolarPrograms
Nat�onal Sc�ence Foundat�on
4201 W�lson Boulevard, Room 755 S
Arl�ngton, VA 22230
Phone: 703-292-8029
Fax: 703-292-9082
akerttul@nsf.gov

Josh Klauder
Arct�c Research Consort�um of the U.S (ARCUS)
3535 College Road, Su�te 101
Fa�rbanks, AK 99709-3710
Phone: 907-746-5959
Fax: 907-474-1604
josh@arcus.org

Dav�d R. Kle�n
Inst�tute of Arct�c B�ology
Un�vers�ty of Alaska Fa�rbanks
PO Box 757020
Fa�rbanks, AK 99775-7020
Phone: 907-474-6674
Fax: 907-474-6967
ffdrk@uaf.edu

Kuup�k Kle�st
Greenland Parl�ament
Greenland Home Rule
PO Box 1015
Nuuk, DK-3900
Greenland

Margrethe T. Knudsen
Department of Language, L�terature, and Med�a
Ilisimatusarfik—UniversityofGreenland
PO Box 279
Nuuk, DK-3900
Greenland
Phone: +299-32-45-66
Fax: +299-32-47-97
makn@ilisimatusarfik.gl

Jack Kruse
Inst�tute of Soc�al and Econom�c Research
Un�vers�ty of Alaska Anchorage
117 N Leverett Road
Leverett, MA 01054
Phone: 413-367-2240
Fax: 413-367-0092
afjak@uaa.alaska.edu

Karen Langgaard
Department of Language, L�terature, and Med�a
Ilisimatusarfik—UniversityofGreenland
PO Box 279
Eqalugal�nngu�t 97B
Nuuk, DK-3900
Greenland
Phone: +299-32-45-66
Fax: +299-32-47-11
kala@ilisimatusarfik.gl

Robert Lavelle
Roundtable, Inc.
8 Common Street
Waltham, MA 02451
Phone: 781-893-3336, ext.17
rlavelle@roundtablemed�a.com

Anthony Le�serow�tz
Department of Env�ronmental Stud�es
Un�vers�ty of Oregon
Dec�s�on Research
1201 Oak Street, Su�te 200
Eugene, OR 97401
Phone: 541-485-2400, 541-346-0871
Fax: 541-485-2402
ecotone@darkw�ng.uoregon.edu

Genev�eve LeMo�ne
Peary-MacM�llan Arct�c Museum and Arct�c Stud�es 

Center
Bowdo�n College
9500 College Stat�on
Brunsw�ck, ME 04011-8495
Phone: 207-725-3304
Fax: 207-725-3499
glemo�ne@bowdo�n.edu

Mette L. Lyberth
Department of Language, L�terature, and Med�a
Ilisimatusarfik—Un�vers�ty of Greenland
PO Box 279
Nuuk, DK-3900
Greenland
Phone: +299-32-45-66
Fax: +299-32-47-97
mela@ilisimatusarfik.gl

Lona N. Lynge
Department of Language, L�terature, and Med�a
Ilisimatusarfik—UniversityofGreenland
PO Box 279
Nuuk, DK-3900
Greenland
Phone: +299-32-45-66
Fax: +299-32-47-97
lonl@ilisimatusarfik.gl



62

M�chael MacCracken
Cl�mate Inst�tute
1785 Massachusetts Avenue NW
Wash�ngton, DC 20036
Phone: 202-547-0104 
Fax: 202-547-0111
�nfo@cl�mate.org

W�ll�am Manley
Inst�tute of Arct�c and Alp�ne Research
Un�vers�ty of Colorado
Campus Box 450
Boulder, CO 80309-0450
Phone: 303-735-1300 
Fax: 303-492-6388
w�ll�am.manley@colorado.edu

Ole Marquardt
Ilisimatusarfik—Un�vers�ty of Greenland
PO Box 279
Nuuk, DK-3900
Greenland
Phone: +299-32-45-66
Fax: +299-32-47-11
olma@ilisimatusarfik.gl

Herbert D. G. Maschner
Department of Anthropology
Idaho State Un�vers�ty
Campus Box 8005
Pocatello, ID 83209
Phone: 208-282-2745
Fax: 208-282-4944
maschner@�su.edu

W�eslaw Maslowsk�
Department of Oceanography - Code OC/Ma
Naval Postgraduate School 
833 Dyer Road, Room 331
Monterey, CA 93943-5122
Phone: 831-656-3162
Fax: 831-656-2712
maslowsk@nps.edu

Jul�a McCarthy
Arct�c Research Consort�um of the U.S. (ARCUS)
3535 College Road Su�te 101
Fa�rbanks, AK 99709-3710
Phone: 907-474-1600 
Fax: 907-474-1604
jul�a@arcus.org

Paul J. McCarthy 
OfficeofViceProvostforResearch
Un�vers�ty of Alaska Fa�rbanks
PO Box 757270
Fa�rbanks, AK 99775
Phone: 907-474-7314
Fax: 907-474-5444
paul.mccarthy@uaf.edu

Deborah McLean
Un�vers�ty of Alaska Fa�rbanks
PO Box 1070
D�ll�ngham, AK 99576
Phone: 907-842-5109
Fax: 907-842-5692
rfdlm@uaf.edu

Laura Meany
Cooperat�ve Grants Program
U.S. C�v�l�an Research and Development 

Foundat�on
1530 W�lson Blvd - Su�te 300
Arl�ngton, VA 22209
Phone: 703-526-2324
Fax: 703-526-9721
Lmeany@crdf.org

Josef Motzfeldt
Greenland Home Rule Governement
Manngua 56
Nuussuaq, DK-3905
Greenland
tuus�@gh.gl

Andreas K. Muenchow
College of Mar�ne Stud�es
Un�vers�ty of Delaware
112A Rob�nson Hall
Newark, DE 19716
Phone: 302-831-0742
Fax: 302-831-6838
muenchow@udel.edu

Jerry L. Mull�ns
Internat�onal Programs
U.S. Geolog�cal Survey
917 Nat�onal Center
12201 Sunr�se Valley Dr�ve
Reston, VA 20192
Phone: 703-648-4120
Fax: 703-648-4227
jmull�ns@usgs.gov



63

Charles E. Myers
OfficeofPolarPrograms
Nat�onal Sc�ence Foundat�on
4201 W�lson Boulevard
Arl�ngton, VA 22230
Phone: 703-292-8029
Fax: 703-292-9082
cmyers@nsf.gov

Anja Hynn N�elsen
Fore�gn Affa�rs and Secur�ty Pol�cy Comm�ttee
Greenland Parl�ament
Greenland Home Rule
Nuuk, DK-3900
Greenland

Hans C. S. N�elsen
Geophys�cal Inst�tute
Un�vers�ty of Alaska Fa�rbanks
PO Box 757320
Fa�rbanks, AK 99775-7320
Phone: 907-474-7414
Fax: 907-474-7290
hn�elsen@g�uaf.g�.alaska.edu

M�sty N�kula-Ohlsen
Whatcom Day Academy
4114 Pueblo Hts
Mount Vernon, WA 98273-8963
Phone: 360-312-1103
Fax: 360-312-1804
mnohlsen@whatcomdayacademy.org

Sally Oesterl�ng
9700 Cottrell Terrace
S�lver Spr�ng, MD 20903
Phone: 301-434-3237
Fax: 301-434-7722
sallyoes@ver�zon.net

Astr�d E. J. Og�lv�e
Inst�tute of Arct�c and Alp�ne Research
Un�vers�ty of Colorado
Campus Box 450
1560 30th Street
Boulder, CO 80303-0450
Phone: 303-492-6072
Fax: 303-492-6388
og�lv�e@spot.colorado.edu

Bod�l Hurup Olsen
Department of Culture, Educat�on, Research, and 

Church
Greenland Home Rule
PO Box 1029
Nuuk, DK-3900
Greenland
Phone: +299-34-57-37
Fax: +299-32-31-71
Bool@gh.gl

Carl Chr�st�an Olsen
Oqaasileriffik
PO Box 980
Nuuk, DK-3900
Greenland
Phone: +299-32-7344
Fax: +299-32-7342
cco@gh.gl

Georg Olsen
Fore�gn Affa�rs and Secur�ty Pol�cy Comm�ttee
Greenland Parl�ament
Greenland Home Rule
Nuuk, DK-3900
Greenland

Ronn�e Owens 
Arct�c Research Consort�um of the U.S. (ARCUS)
3535 College Road Su�te 101
Fa�rbanks, AK 99709-3710
Phone: 907-474-1600
Fax: 907-474-1604
ronn�e@arcus.org

B�rg�t Kle�st Pedersen
Department of Language, L�terature, and Med�a
Ilisimatusarfik—UniversityofGreenland
PO Box 279
Nuuk, DK-3900
Phone: +299-32-45-66
Fax: +299-32-16-28
bipe@ilisimatusarfik.gl

Chr�st�ne Peterson
SRI Internat�onal
1100 W�lson Boulevard, Su�te 2800
Arl�ngton, VA 22209
Phone: 703-247-8459
Fax: 703-247-8537
chr�st�ne.peterson@sr�.com



64

StephanieL.Pfirman
Env�ronmental Sc�ence Department
Barnard College
Columb�a Un�vers�ty
M�lbank Hall
3009 Broadway
New York, NY 10027-6598
Phone: 212-854-5120
Fax: 212-854-5760
spfirman@barnard.columbia.edu

Joed Polly
Arct�c Research Consort�um of the U.S. (ARCUS)
3535 College Road, Su�te 101
Fa�rbanks, AK 99709-3710
Phone: 617-794-5192
Fax: 907-474-1604
joed@arcus.org

B. Zeb Polly
Arct�c Research Consort�um of the U.S. (ARCUS)
3535 College Road, Su�te 101
Fa�rbanks, AK 99709-3710
Phone: 907-474-1600 
Fax: 907-474-1604
zeb@arcus.org

M�lle Pors�ld
GoNorth!
Un�vers�ty of M�nnesota
130 D Pe�k Hall
M�nneapol�s, MN 55455
Phone: 269-426-4576
mpors�ld@polarhusky.com

Paul L. Pregont
GoNorth!
Un�vers�ty of M�nnesota
130 D Pe�k Hall
M�nneapol�s, MN 55455
Phone: 269-426-4576
ppregont@polarhusky.com

Thomas E. Pyle
OfficeofPolarPrograms
Arct�c Sc�ences Sect�on
Nat�onal Sc�ence Foundat�on
4201 W�lson Boulevard, Room 740 S
Arl�ngton, VA 22230
Phone: 703-292-7424
Fax: 703-292-9082
tpyle@nsf.go

Henr�ette Rasmussen
Greenland Home Rule
Postboks 1015
Nuuk, DK-3900
Greenland
Phone: +299-32-20-73
Fax: +299-32-20-73
hera@�a.gh.gl

Andrew Revk�n
Sc�ence Department
The New York T�mes
229 W 43d Street
New York, NY 10036
Phone: 212-556-7326
revk�n@nyt�mes.com

M�n�k Ros�ng
The Geolog�cal Museum
Un�vers�ty of Copenhagen
Oster Voldgade 5-7
Copenhagen, DK-1350
Denmark
Phone: +45-35-32-23-68
Fax: +45-35-32-23-25
m�n�k@snm.ku.dk

Per Ros�ng-Petersen
Fore�gn Affa�rs and Secur�ty Pol�cy Comm�ttee
Greenland Home Rule Parl�ament
PO Box 1015
Nuuk, DK-3900
Greenland

Jette Rygaard
Department of Language, L�terature, and Med�a
Ilisimatusarfik—UniversityofGreenland
Box 279
Nuuk, DK-3900
Greenland
Phone: +299-32-45-33 ext. 125
Fax: +299-32-16-28
jr.un�green@greennet.gl

Sonya Senkowsky
Alaska Sc�ence Outreach
AlaskaWr�ter LLC
PO Box 140030
Anchorage, AK 99514
Phone: 907-830-7355
Fax: 210-855-0125
sonya@alaskawr�ter.com



65

N�kolay I. Sh�klomanov
Department of Geography
Un�vers�ty of Delaware
216 Pearson Hall
Newark, DE 19716
Phone: 302-831-1314
Fax: 302-831-6654
sh�klom@udel.edu

Kass�e R. S�egel
Center for B�olog�cal D�vers�ty
PO Box 549
Joshua Tree, CA 92252
Phone: 760-366-2232 ext. 302
Fax: 760-366-2669
ks�egel@b�olog�cald�vers�ty.org

Arv�ds S�l�s
Canad�an Cl�mate Centre and Atmospher�c 

Research D�rectorate
Env�ronment Canada
4905 Duffer�n Street
Downsv�ew, Ontar�o M3H 5T4
Canada

Lennard S�llanpaa
Seek�ng Br�dges and Assoc�ates
1394 Jam�son Avenue
Orleans, Ontar�o K1E 1J5
Canada
Phone: 613-837-1641
Fax: 613-837-4927
lennard.s�llanpaa@sympat�co.ca

Ca�tl�n S�mpson
OfficeofGlobalPrograms
Nat�onal Ocean�c and Atmostpher�c Adm�n�strat�on
1100 Wayne Avenue, Su�te 1225
S�lver Spr�ng, MD 20910
Phone: 301-427-2345
Fax: 301-427-2082
ca�tl�n.s�mpson@noaa.gov

Rolf S�ncla�r
CECS/Vald�v�a – CHILE
7508 Tarrytown Road
Chevy Chase, MD 20815-6027
Phone: 301-657-3441
rolf@santafe.edu

Veron�ca Slajer
ICC Alaska / North Star Group
1463 K�rby Road
McLean, VA 88101
Phone: 703-442-0355
Fax: 703-442-0755
vaslajer@northstargrp.com

Karen Kraft Sloan
Fore�gn Affa�rs Canada
Canad�an Federal Government
125 Sussex Dr�ve
Ottawa, Ontar�o K1A OG2 
Canada
Phone: 613-944-0784
Fax: 613-944-1304
karen.kraftsloan@�nternat�onal.gc.ca

W�ll�am Smeth�e
Lamont-Doherty Earth Observatory
Columb�a Un�vers�ty
PO Box 1000 - 61 Route 9 W
Pal�sades, NY 10964
Phone: 845-365-8566
Fax: 845-365-8157
bsmeth@ldeo.columb�a.edu

John Snyder
Strateg�c Stud�es, Inc.
1789 E. Otero Avenue
Centenn�al, CO 80122
Phone: 303-347-2095 
Fax: 303-347-2051
sss�et�@aol.com

Nancy N. Sore�de
PacificMarineEnvironmentalLaboratory
Nat�onal Ocean�c and Atmospher�c Adm�n�strat�on
7600 Sand Po�nt Way NE
Seattle, WA 98115
Phone: 206-526-6728
Fax: 206-526-4576
Nancy.N.Sore�de@noaa.gov

Mar�anne Stenbaek
Department of Engl�sh
McG�ll Un�vers�ty
853 Sherbrooke Street West
Montreal, Quebec H3A 2T6
Canada
Phone: 514-398-6579
Fax: 514-398-3294
mar�annestenbaek@yahoo.ca

Susan Suga�
Center for Global Change/CIFAR
Un�vers�ty of Alaska Fa�rbanks
PO Box 757740
Fa�rbanks, AK 99775-7740
Phone: 907-474-5415
fnsfs@uaf.edu



66

Bjartmar (Bart) Sve�nbjornsson
Department of B�olog�cal Sc�ences
Un�vers�ty of Alaska Anchorage
3211 Prov�dence Dr�ve
Anchorage, AK 99508
Phone: 907-786-1366
Fax: 907-786-1314
afbs@uaa.alaska.edu

Ne�l R. Swanberg
OfficeofPolarPrograms
Nat�onal Sc�ence Foundat�on
4201 W�lson Boulevard, Room 755 S
Arl�ngton, VA 22230
Phone: 703-292-8029
Fax: 703-292-9081
nswanber@nsf.gov

Jul�e Thomas
Nat�onal Park Serv�ce
U.S. Department of The Inter�or
1201 Eye Street, NW
11thfloor
Wash�ngton, DC 20005
Phone: 202-513-7182
Fax: 202-371-2131
jul�e_thomas@nps.gov

Zafer Top
Rosenst�el School of Mar�ne and Atmospher�c 

Sc�ences
Un�vers�ty of M�am�
4600 R�ckenbacker Causeway
M�am�, FL 33149
Phone: 305-361-4110
Fax: 305-361-4911
ztop@rsmas.m�am�.edu

C. Sean Topkok
Alaska Nat�ve Knowledge Network
Arct�c Research Consort�um of the U.S. (ARCUS)
3535 College Road, Su�te 101
Fa�rbanks, AK  99709-3710
Phone: 907-474-5897 
Fax: 907-474-5615
fncst@uaf.edu

Juan�ta Urban-R�ch
Department of Env�ronmental, Earth, and Ocean 

Sc�ences
Un�vers�ty of Massachusetts Boston
100 Morr�ssey Boulevard
Boston, MA 02125
Phone: 617-287-7485
Fax: 617-287-7474
juan�ta.urban-r�ch@umb.edu

Ross A. V�rg�n�a
D�ckey Inst�tute of Arct�c Stud�es
Dartmouth College
109 Steele Hall
Hanover, NH 03755-3577
Phone: 603-646-0192
Fax: 603-646-1682
ross.a.v�rg�n�a@dartmouth.edu

Benjam�n Wade
Arct�c Research Consort�um of the U.S. (ARCUS)
3535 College Road, Su�te 101
Fa�rbanks, AK 99709-3710
Phone: 907-474-1600
Fax: 907-474-1604
ben@arcus.org

Cameron P. Wake
Inst�tute for the Study of Earth, Oceans, and Space
Un�vers�ty of New Hampsh�re
39 College Road - Morse Hall
Durham, NH 03824-3525
Phone: 603-862-2329
Fax: 603-862-2124
cameron.wake@unh.edu

Harley Jesse Walker
Department of Geography and Anthropology
Lou�s�ana State Un�vers�ty
Baton Rouge, LA 70803-4105
Phone: 225-578-6130
Fax: 225-578-4420
hwalker@lsu.edu

Barbara Wallace
Env�ornmental Serv�ce Branch
M�nerals Management Serv�ce
381 Elden Street, MS 4041
Herndon, VA 20170-4817
Phone: 703-787-1512
Fax: 703-787-1053
barbara.wallace@mms.gov

Wendy K. Warn�ck
Arct�c Research Consort�um of the U.S. (ARCUS)
3535 College Road, Su�te 101
Fa�rbanks, AK 99709
Phone: 907-474-1600
Fax: 907-474-1604
warn�ck@arcus.org

Helen V. W�gg�ns
Arct�c Research Consort�um of the U.S. (ARCUS)
3535 College Road, Su�te 101
Fa�rbanks, AK 99709-3710
Phone: 907-474-1600
Fax: 907-474-1604
helen@arcus.org



67

Kr�sten C. W�nters
Arct�c Research Consort�um of the U.S. (ARCUS)
3535 College Road, Su�te 101
Fa�rbanks, AK 99709
Phone: 907-474-1600
Fax: 907-474-1604
w�nters@arcus.org

W�ll�am J. W�seman
OfficeofPolarPrograms
Nat�onal Sc�ence Foundat�on
4201 W�lson Blvd, Su�te 755
Arl�ngton, VA 22230
Phone: 703-292-4750
Fax: 703-292-9082
ww�seman@nsf.gov

Susan Zager
VECO Polar Resources
8392 S Cont�nental D�v�de Road, #104
L�ttleton, CO 80127-4268
Phone: 720-320-6159
Fax: 303-984-1445
susan@polarfield.com

Bernard D. Zak
Sand�a Nat�onal Laborator�es
MS 0755 
PO Box 5800
Albuquerque, NM 87185-0755
Phone: 505-845-8631
Fax: 505-844-0116
bdzak@sand�a.gov





69

A
Armstrong, Andy  45
Arnoldy, Roger  45

B
Berman, Matthew D.  34
Black, R�chard  4
Brower Jr., Arnold  5
Brown, Cl�ff  45
Brown, Jerry  38
Brunner, Ronald D.  6

C
Calder, John  42
Chanton, Jeffery P.  48
Chap�n III, F. Stuart  48
Chayes, Dale N.  22
Cherry, Jess�e  23, 24
Claffey, Keran J.  30
Coakley, Bernard  22
Cra�n, Renée D.  7, 17, 25
Crate, Susan A.  26
Cullather, R�chard I.  27
Cullen, He�d�  24
Cumm�ngs, Brendan R.  41
Cutt�ng, Hunter  17

D
Darwent, Chr�styann  28
Darwent, John  28
Del Guerc�o, G�no  8
Dery, Stephen  23
D�bb, Jack  45
D�ll�ng, L�sa  9, 17
D�voky, George J.  10, 17
Doer�ng, Aaron H.  29
Dord�na, Yana  11

E
Edwards, Wayne  34
Elder, Bruce  30
Epste�n, Paul R.  12

F
Fahnestoc, Mark  45
Fjellhe�m, Rune  13, 17
Forbes, Bruce  1
Freder�ksen, Katt�  35
Frenette, Br�an  31
Frolk�ng, Steve  45

G
Gardner, J�m  45
Ge�ger, Cathleen A.  30
Gorodetskaya, Ir�na V.  27
Gregov�ch, Dave  31

H
Hallam, Cheryl A.  32
Ham�lton, Lawrence  45
Hansen, Lara  14
Hansen, Mar�anne  35
Harcharek, Robert  34
H�ckey, Anne  33
H�cks, Jack  34
Howe, Lance  34
Huskey, Lee  34

J
Jacobsen, B�rg�tte  35
Jakobsson, Mart�n  45

K
Klauder, Josh  49
Knudsen, Margrethe T.  35

L
Lammers, R�chard  45
Langgaard, Karen  36
Le�serow�tz, Anthony  15
LeMo�ne, Genev�eve  28
Lessard, Marc  45
L�, Changsheng  45
L�ndeman, Dav�d  44
Lyberth, Mette L.  35, 40
Lynge, Lona N.  35, 40

Index



70

M
MacCracken, M�chael  16
Maslan�k, James  33
Mayer, Larry  45
Mull�ns, Jerry L.  32

N
NationalScienceFoundationOfficeofPolar
Programs  37
Nelson, Freder�ck E.  38
Newton, Robert  27

O
Overland, James E.  42

P
Pedersen, B�rg�t K.  40
Pfirman,StephanieL.1, 17
Pors�ld, M�lle  29
Pregont, Paul L.  29
Proshut�nsky, Andrey  22

R
Rasmussen, Henr�ette  18, 39, 72
Rawl�ns, M�chael  45
Revk�n, Andrew  17, 19
R�chter-Menge, Jacquel�ne A.  30
Ruess, Roger  43
Rygaard, Jette  40

S
Sh�klomanov, Alexander  45
Sh�klomanov, N�kolay I.  38
S�egel, Kass�e R.  41
Sm�th, Matthew R.  43
Sore�de, Nancy N.  42
St�egl�tz, Marc  23
Sve�nbjörnsson, Bjartmar  43

T
Tallma, Douglas J.  32
Topkok, C. Sean  17
Traustason, Tum�  43
Tremblay, Bruno  23, 27
Tw�ckler, Mark  45

V
V�sbeck, Mart�n  24
Voevodskaya, Mar�anna  44
Vörösmarty, Charles  45

W
Wake, Cameron P.  45
Walter, Katey M.  48
Warburton, Janet  50
Warn�ck, Wendy K.  vii, 49. 50
We�ngartner, Thomas  22
Wheeler, Shawn  44
W�gg�ns, Helen V.  50
Wipfli,MarkS.31

X
X�ao, X�angm�ng  45

Z
Z�mov, Serge� A.  48



71

Special Presentation



72

Ms. Pres�dent – Lad�es and Gentlemen, 

Thank you for the �nv�tat�on and the oppor-
tun�ty to say a few words at the Arct�c Forum. I 
findtheitemsontheagendafortheArcticFo-
rum very �mportant. That goes for the quest�on 
of cl�mate change as well as the quest�on of 
commun�cat�ng research projects and research 
results to pol�t�c�ans and c�t�zens �n the Arct�c.

Our contemporary soc�ety �n Greenland �s 
based on our cultural and soc�etal trad�t�ons–
but also on a bas�s of knowledge and technol-
ogy brought to us by sc�ence. Therefore all of 
us have need for understand�ng and relat�ng to 
sc�ence.

In prev�ous t�mes �n Greenland researchers 
came, observed and after that returned home 
to work up data and wr�te reports. Today the 
Greenland Home Rule Government emphas�z-
es the �mportance of part�c�pat�on of the soc�ety 
�n the research. 

The Home Rule has thus bu�lt up several 
research �nst�tut�ons �n Greenland through the 
last 25 years. As examples I can ment�on the 
Un�vers�ty of Greenland, the Nat�onal Museum 
and Arch�ves, the Greenland Inst�tute of Natu-
ral Resources and As�aq, and the Greenland 
Survey. Representat�ves of these �nst�tut�ons 
are present �n Wash�ngton and some of them 

w�ll g�ve lectures at the Sm�thson�an the next 
couple of days. 

ThelatestinitiativeisIlimmarfik—theUni-
versityCampusofGreenland.Ilimmarfikwill
compr�se the present Un�vers�ty of Greenland, 
the Nat�onal L�brary, the Language Secretar�at, 
the School of Soc�al Work, the School of Jour-
nal�sm, the Inst�tute of Educat�on, the Nat�onal 
Arch�ves as well as Stat�st�cs Greenland.

IlimmarfikissituatednexttotheInstituteof
Natural Resources. My hope �s that mult�d�sc�-
pl�nary cooperat�on cross�ng faculty borders of 
the natural sc�ences, the soc�al sc�ences and 
the human�t�es w�ll come out of th�s. The chal-
lenges of cl�mate change clearly show the need 
for such cooperat�on. My hope and expectat�on  
�s that the cooperat�on, the d�alog, w�ll go further 
by �nclud�ng the knowledge of the hunters and 
fishermen.Thisformofcooperationisinits
beg�nn�ng.

Just a couple of weeks ago, a new sc�en-
tificreportontheconditionsofthehuntersand
fishermenwaslaunched.Morethan60%ofthe
respondents have remarked s�gns of cl�mate 
change. Negat�ve consequences of the change 
espec�ally refer to problems w�th the �ce–the 
qual�ty of the �ce or the fact that the �ce �s com-
�ng later and break�ng up earl�er.

Greenland research �nst�tut�ons have been 
establ�shed dur�ng the 25 years of Home Rule. 
Th�s also means that Greenland has someth�ng 

Henriette Rasmussen, Greenland Home Rule Government

Henr�ette Rasmussen, Greenland Home Rule Government, 
PO Box 1015, Nuuk, DK-3900, Greenland, Phone: +299 
32-20-73, Fax: +299-32-20-73, hera@�a.gh.gl

Speaking Notes from Greenland Cultural 
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toofferinscientificcooperationasidefromthe
many research opportun�t�es the Greenland�c 
nature and �ce cap �n �tself offers, e.g. research 
on cl�mate change. That �s one of the reasons 
why I greatly apprec�ate the s�gned Memoran-
dum of Understand�ng between the Nat�onal 
Sc�ence Foundat�on and the Home Rule. I am 
confidentthattheagreementwillcreatemu-
tualbenefitsforresearchinGreenlandand
be an advantage not only for Greenland and 
the Un�ted States but also for the �nternat�onal 
scientificsociety.Greenlandhasgreatexpecta-
t�ons to the agreement and �s conv�nced that 
capac�ty bu�ld�ng and transfer of knowledge to 
Greenland research �nst�tut�ons w�ll be a result 
of the agreement.

Commun�cat�on of research �s very �mportant 
as the �ssues of th�s Arct�c Forum shows. But I 
w�ll l�ke to emphas�ze the �mportance of �nter-
act�on between research and educat�on on all 
levels,aswell.Ifinditveryimportantthatalso

ch�ldren and young students get knowledge and 
understand�ng of sc�ence. They are the ones 
to take over and develop our soc�ety further. 
New knowledge ought to be an �ntegrated part 
of the�r da�ly l�fe. I am very happy that the NSF 
agreement g�ves us the chance to cooperate �n 
thisfieldandamlookingforwardtoseeingthe
results.So
• there �s no doubt about cl�mate change w�ll 

havedecisiveinfluenceondevelopment
and l�v�ng cond�t�ons �n the Arct�c;

• research, research cooperat�on, and 
research commun�cat�on w�ll be of r�s�ng 
�mportance; and

• Greenland and the Greenland populat�on 
are ready to jo�n efforts w�th U.S. research 
�nst�tut�ons to meet these challenges.

Thank you.


