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Front cover: AG-210 students on excursion on the Nordenskicld glacier in Billefjorden, August 2009.

Photo: Endre Fer Gjermundsen
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When the University Centre in Svalbard first
opened its doors in1993 the big question
was: Is it possible to establish an institution
for research and higher education in a coal
mining community at 78° north? Can we get
good scientists to move up here? Will we be
able to achieve a sufficient level of quality?
The skeptics were many.

Seventeen years later UNIS is considered
asuccess. Our mission is to offer education
and performresearch based on Svalbard's
location in the High Arctic and the advan-
tages this represents. UNIS is the Arctic
extension of the Norwegian mainland
universities while at the same time having
an international profile. And the word gets
around. 400 students from 30 countries will
take part in the UNIS experience in 2010.

In the beginning UNIS was conceived as an
Arctic college. Lower level courses domi-
nated the catalogue. In 2001 UNIS received
funding for the first PhD position. In 2010
we have approximately 25 Ph.D.s and Post
docs at UNIS. We are clearly developing in
the direction of a graduate school.

It is our ambition to perform high quality
research and innovation addressing issues
of global significance. We want to contrib-
ute to a better understanding of Arctic
life, nature and processes and to a higher
competence in sustainable exploitation

of the regional resources. We take pride in
educating the Arctic experts of tomorrow.

The long term goal of UNIS, according to
our strategic plan, is to become a leading
international centre for Arctic studies. The
Norwegian government has confirmed this
ambition and we are well on our way. Still in
a coal mining community at 78° north.

Longyearbyen April 2010

Gunnar Sand
Managing director of UNIS

—

report of the

board of directors 2009

The year 2009 was marked by restructuring.
Cost-saving measures were implementedin
ahost of areas and reductions were made to
boththe course portfolio and staffing levels.
These measured have worked, and UNIS ends
the yearwith a surplus of NOK 1.7 million and
strengthened shareholder capital. Student
production has decreased somewhat, but
the portfolio of externally fundedresearch
projects continues to increase. The decline in
the number of applications relates particu-
larly to Norwegian students.

The University Centre in Svalbard AS (UNIS)
was established as astate-owned limited cor-
porationonNovember 29,2002, replacing the
originalinstitution establishedin1994 by the
Norwegian University of Science and Technol-
ogy (NTNU) and the Universities of Oslo,
Bergenand Tromse. Therelationship with the
foundinginstitutions is taken care of through
representation onthe Board of Directors and
teaching committees, as well as direct rela-
tions with the research communities. Asa con-
tinuation, equivalent relationships are being
developed with the universities in Stavanger
and As, but without board representation.

Theinstitution's objective is to provide tuition
andengage inresearchbased on Svalbard's
geographic locationin the High Arcticand the
special advantages this offers. The educa-
tional provisionshall act as asupplement
tothe tuition offered at the universities in
mainland Norway and culminate with exami-
nations at Bachelor, Master or Ph.D. level. The
educational provisions at UNIS shallhave an
international profile, and all tuitionis givenin
English.

Education

In2009, UNIS offered four fields of study:
Arctic Biology, Arctic Geology, Arctic Geo-
physics and Arctic Technology. A total of 40
courses were offered, of which 22 were at
Master's or Ph.D. level. These courses include
the compulsory courses on safety and Sval-
bard history, and the summer course IPY Field
School. A total of 353 students from 29 differ-
ent countries took courses and 40 Master's
students worked ontheir theses. This equates
toT19student-labour years.

The proportion of Norwegian students
admittedto courses at UNISin 2009 was
35percent, of which 41 students were from
NTNU, 28 from Ui0, 28 from UiB and a total of
27fromUiT, UMB and UiS. Thirteen percent of
the course students came from other Nordic
countries (Denmark, Sweden, Iceland and
Finland), while 16 percent were from Germany,
seven percent from the United Kingdomand
six percent from the Netherlands. The propor-

tion of Russianstudents is stable and this year
accounts for four percent. Grants fromthe
Ministry of Foreign Affairs (UD) and the Nor-
wegian Centre for International Co-operation
inHigher Education (SIU) have contributed

to the development through scholarship pro-
grammes for Russian, American (five percent)
and Canadian (two percent) students.

The application figures for our courses
in2009 were generally good, and several
courses attracted twice as many applications
asavailable study places. However, owing to
financial reasons, UNISreducedits course
portfoliointhe autumn semester and this has
particularly affected Norwegian students'
interestin UNIS.

UNIS has commenced quality assurance work
toensure we live up to the requirements of
the Norwegian Agency for Quality Assur-
ance in Education (NOKUT), even though we
arenot anaccredited institution. The quality
assurance system covers all processes of
significance for educational quality.

Accordingto NOKUT, there are three
centralrelations: quality as perceived by the
students, inaccordance with recognised
academic objectives and that the educational
provisions are broadly speaking relevantin
today's society. UNIS has established a forum
for quality assurance - the UNIS Researchand
Education Committee - to deal withroutines
for evaluation of education, documentation of
theinstitution's work with the learning envi-
ronment and routines for quality assurance of
new educational provisions.

Research

Theresearch activity in2009 has beengood,
which caninpart be attributed to external
financial contributions and good collaboration
with externalinstitutions. Below are exam-
ples of central projects for each department.

Winter ecology is animportantresearch field
for the marine biological group at UNIS. In
2009, the group completed comprehensive
fieldwork within the ArcWin project (Arctic
Wintertime), during which pelagic samples
taken throughan entire winter season. Field
work during the Polar Night is a logistical chal-
lenge, and involves scientists taking samples
fromunder theice in the Billefjordenusing
snowmobiles andice drills. The datais used
tobetter understandthe vertical migration
of zooplankton, its lifecycle and strategies
for storing energy. The project also affects
changes inthe population composition over
time.

Aresearchgroup at the Department of
Arctic Geophysics, the Air-Chryosphere-Sea
Interaction Observationand Modelling Group
(ACS0),is exploiting the geographical location
inthe Arctic to conduct field research during
the part of the year when climate changes are
expectedtobe clearest, namely winter and
spring. The scientists study the most critical
processesrelated to climate change, suchas
deep water formation, albedo and freezingin
the chryosphere, and atmospheric turbu-
lence. The group will join forces throughnew
projects aimed at one of the most challenging
questions of Arcticresearch, namely the link
between calving of glaciersinthe Arcticand
Antarctic.

Inthe autumn of 2009, the Longyearbyen CO2
lab project drilled its fourthwell to adepth of
970m, after amajor upgrade of the drilling rig
and equipment. The drilling was successful.
Themost exciting aspect with the futurein
mind s the reservoir interval from700-950
m. Areservoir of porous sandstone has been
identified andinjectivity proven through
water tests. It remains to be seenwhat size
the storage capacity inthe reservoir is until
thefinal conclusion about the CO2 reservoir
canbedrawn. Thiswork is continuing into the
new year. This project is managed by the UNIS
Arctic Geology department.

Within Arctic Technology, scientists from
UNIS in collaborationwith partners from
NTNU and SINTEF are working to acquire
more and better knowledge about ice drift
inthe Barents Seainrelation to design loads
ononshore and offshore constructions. This
researchisrelevant for future field construc-
tionsinthe Norwegianand Russian sectors,
andthe group s part of abroader network of
Norwegian and Russian industrial companies
andknowledge environments. This discipline
is attractive to the business community, and
UNIS has had two industry-financed Ph.D.
positions.

In2009, scientists at UNIS published 63
articlesininternational refereedjournals, of
which 29 were at the highest level. Inaddition,
there were10 chaptersinbooks. Correspond-
ing figures for 2008 were 52 articles, of which
24 were at the highest level and nine chapters
inbooks.

Dissemination

Work concerninginformationhas beenatop
priority in2009. Nearly 200 Norwegian and
international mediareports have focussed
onUNIS, including reports on Chinese TV and
inthe Spanishnewspaper ElPais, as wellas a
visitby Aljazeera. NRK TV has had more than
10reports fromUNIS inthe past year.



Eachyear wereceive visits from many delega-
tions for Norwegian and international authori-
tiesand other publicand private actors. The
visit by the United Nations Secretary-General
BanKi-moonwas ahighlightin2009. The
Svalbard Seminars had the highest visitor
numbers since the1990s. An open day was
arranged in collaboration with the Svalbard
Museumand Jern Hurum, inwhich all grads at
the school participated. Other lectures open
tothe publichave alsobeenwell attended.
UNISisalsoapartnerinboth Studietur Nord
and Svalbardkurset. Our website is updated
regularly.

Future areas of priority willbe regular
production of news items for the website

and updating of the website content, as well
asincreased productionof articles for the
website Forskning.no. The Board of Directors
is extremely satisfied with the dissemination
activities.

The library at UNIS experienced asignificant
drop inboth the number of visitors (down

26 %) and loans (down13 %). This decline is
believed tobe linked with the reduction of
staffinthe library.

Social responsibility

Right fromthe start, UNIS hasbeen clear that
theinstitution shall be aresource for the local
community. This applies to the staff, students
andthe knowledge we possess. The staff shall
liveand work inLongyearbyen and contribute
tothe development of both the institutionand
the community. Neither staff nor students
may start their own clubs or societies, but in-
stead engage themselves inthe community's
social and cultural life.In2009, UNIS switched
topermanent positions, whichmeans UNIS
willbecome an even more stable institution
for the local community. Inaddition, perma-
nent positions will also secure stable quality in
researchand education.

Forty-sevenpercent of goods and services
were purchased locally in Longyearbyen, ac-
cording to the annual accounts for 2009.

Inthe latest version of the strategic plan,
UNIS has expanded the mission statement
frombeingaresource for Longyearbyen
tobeingaresource for the communities of
Svalbard, including Barentsburg. The relation-
ship with the Russians is developing through a
desire to collaborate with Russian scientists
and agrowingnumber of Russian students
andstaffat UNIS.

UNIS collaborates with the travel and tourism
industry in Svalbard and Finnmark University
College about the training of guides, with By-
drift Longyearbyen about the development of
environmentally-friendly solutions for power
production, with Store Norske and Leonhard
Nilsenabout Carbon capture and storage
(CCS)and environmental analyses, and

with Avinor about environmental analytical
services. Several Master's and Ph.D. theses

aredirected towardsissues of relevance to
Longyearbyen, SveaandBarentsburg,

Staff

As of December 31,2009, the scientific staff
at UNIS comprised eight professors, 11as-
sociate professors, five post docs, 18 Ph.D.
students, three project positions and 29 with
professor/adjunct associate professor at-
tachments. The technical and administrative
staff comprised12and16 labour yearsrespec-
tively. Women accounted for 58 percent of the
technical and administrative positions, 29 per-
cent of the scientific positions and 43 percent
of the students. Five of the eight members

of the Board of Directors were women. The
Board of Directors is not aware of discrimina-
tion of any formtaking place at UNIS.

The following positions are externally funded:
one professor (Statkraft), four post docs
(three funded by the Research Council of
Norway and one by ConocoPhillips), five Ph.D.
(three funded by the Research Council of Nor-
way and one each by Total and Statoil) and five
professor/adjunct associate professorships
(two by Akvaplan-nivaand one eachby ARS/
NAROM,NERSC andNGU). Inaddition, three
professor/adjunct associate professorships
are part-financed by the Norwegian Polar
Institute, and one vacant scientific position
has external funding from Store Norske. The
Board of Directors would like to thank these
institutions for their contributionto UNIS.

Health, Safety and Environment

Absence due to sickness at UNISin 2009 was
256 percent. Theinstitutionhas anagree-
ment withLongyearbyen Hospital concerning
occupational healthservices andis certified
asanlAenterprise.In2009, one staff member
injured afinger inan occupational accident.
Apartfromthisincident, there were no other
injuries orreports of serious occupational
accidents or calamities of significance.

UNIS is unaware of contamination of the wid-
erenvironment to any significant degreeas a
result of theinstitution's operations. UNISis
working continually to limit the environmental
impact of its activities.

Economic development

Funds for operationand investment at UNIS
are appropriatedinthe budget of the Ministry
of Educationand Research.In2009, appro-
priations to UNIS from the Ministry totalled
NOK 83,713,000, of whichNOK 64,115,000
constituted base fundingand NOK 19,598,000
rent for the science park and KHO. Income
over and above the appropriations fromthe
Ministry of NOK 40.5 million comprises NOK
28.2millionfrom external project income for
researchand NOK12.3 millioninincome from
consultancy services andrentals. Compared
withlast year, the income from consultancy
servicesis double. UNIS has also experienced
anincrease inexternal funding forresearch
from8percentof its gross income in 2001 to
23percentin2009. The Board of Directors

is extremely satisfled with theincreasein
externalincome.

The annual accounts for 2009 show an operat-
ing surplus of NOK 2,861, 825. After financial
costs, this surplus is NOK1,709,573. This
figure was transferred to other equity.

The company's total assets at year-end

2009 were NOK 74,156,599, comprising NOK
46,791,442 of institutional buildings and NOK
9,769,474 of shareholder capital and other
equity.

In2009, asalary of NOK 948,773 was paid to
the Managing Director. The Chairperson of
the Board of Directors received afee of NOK
55,000, the Deputy ChairpersonNOK 33,000
and the other members of the Board of Direc-
tors eachreceivedafee of NOK 22,000.

Theinstitution's accounts were audited by
PriceWaterhouse Coopers A/S.

Infrastructure and housing

Atyear-end 2009, UNIS owned a total of 50
apartments. Inaddition, UNIS rents 10 studio
apartments for Ph.D.students and afurther
16 for guest lecturers. The access torented
studio apartments for Ph.D.students has
halved since 2008, whenwe received notice
asatenant. The ownerwishedtosell all the
studio apartments and we were forcedto
use some of the guest studio apartments
toreplace the lost studio apartments. UNIS
has developed ajoint living solution for Ph.D.
students and guest lecturersin collaboration
with Barlindhaug Utbygging AS. The new com-
plexwill be completedin late 2010/early 201
and has atotal of 52 small studio apartments,
allof which are less than30m?insize. UNIS
has contractedrental for all the units.

Atyear-end 2009, UNIS' combined housing
loans total NOK 35.8 million. Interest and
instalments onthe loanas well as inventory
for the apartments mustbe financed fromthe
operational budget.

The Student Welfare Organisationin Tromse
offersatotal of 144 studio apartments to stu-
dents. Itisdecisive for UNIS that the students
have satisfactory living conditions, and the
Board of Directors emphasises continuing the
good co-operationwith the Student Welfare
Organisationin Tromse.

Shareholder equity and financial risk
In2009, UNIS sold two of the oldest apart-
ments, as both needed total refurbishment
andwere also too small to house families.
Theincome fromthese sales was usedinits
entirety ondown payment of the housing
loanand, together withinstalment payments,
contributed toreducing the loan sum by NOK
5.1 million or13 % compared with year-end
2008. Combined with this year's surplus, this
has contributedto increasing the shareholder
equityratioby 4 %t013.17% at 3112.09.
Strengthening of the shareholder equity is

stillnecessary inorder to strengthen the
solidarity inthe company. The conditions

for the loanraised inthe autumn of 2008
included arequirement fromthe bank that the
shareholder equity ratio shallbe 20 % of the
account balance. The bank has dropped this
requirement for 2008 and 2009.

The cash flow statement shows a liquidity
payment fromthe operation of NOK 2.4 mil-
lion. This positive liquidity development may
beattributedinfull to the fact that at year-
end UNIS manages more funds that are paid
inadvance to UNIS by externally financed
projects. The liquidity reserves at year-end ac-
count for NOK13 million of funding belonging
toexternal projects. Inthe past two years, the
working capital (current assets minus short-
term debt) has gone from positive to negative.

Measuresimplemented in 2009 contributed
toimproving the liquidity. Amajor challenge
inthe years ahead will be to obtainincome
over and above the ordinary appropriations
fromthe Ministry of Education and Research
inorder to handle the liquidity requirements
resulting fromthe loanrelated to the pur-
chase of apartments and requirements for
renewingequipment.

Internal financial control

UNIS has established simple and good sys-
tems for financial follow-ups and reporting.
Inthe light of proposals for appropriation
frameworks from the Ministry in October,
preparations are being made for a thorough
budgeting process for all departments linked
tothis activity. Detailed budgets are prepared
for eachindividual course. The course respon-
sible attests an expense voucher as indicated
by the Head of Finances in the Department of
Administration. Research funds are allocated
tothe departments, whichareresponsible
forallocating these to the individual scientist.
The course directors and individual scientists
receive continuous updates comparing the
accounts against the budget.

Financial reporting to the Board of Directors
comparing the accounts with the adopted
budgetis aregularitemonthe agendafor
board meetings and includes reviewing each
discrepancy.

Risk and internal control associated

with fieldwork, excursions and laboratory
activities

One of the main aims of UNIS is take advan-
tage of its locationinahigh Arcticareafor
extensive excursions including fieldwork to
gather samples and data. UNIS has special-
istlaboratory functions to analyse these
samples.

Fieldwork inthe Arctic caninvolve danger to
the healthand lives of the participants as well
as damage to the environment. Consequently,
UNIS has established acomprehensive set of
rules andregulations to ensure fieldwork is
carried outinasafemanner.

|-

The UNIS Board visits the CO2 drill site in Adventdalen in November 2009.

Back: Berit Kjeldstad, Geir Anton Johansen, Tore Vorren (Chairman); Hanne Christiansen (staff representative);
Viva Mark Kvello, Frank Eggenfellner (staff representative); Rita Sande Rad (student representative). Front:
Gunnar Sand (director) and Annik Myhre.

Photo: Alvar Braathen




Allstudents and staff must undergo com-
pulsory safety training. Field and l[aboratory
work s subject to quality assurance by risk
assessmentsandis coveredby strictreport-
ingroutines, including eventual undesirable
incidents.

Safetyinstructions and controlroutines at
UNISinclude the formulation of objectives
from the Svalbard Environmental Protection
Act, which states that in the event of conflict
betweenthe activity and the environment
priority must be givento environmental
considerations. UNIS strives to carry out its
activities withas little negative impact onthe
natural environment as possible.

Board of Directors and

Annual General Meeting

The UNIS Board of Directors held five meet-
ings in 2008, two of whichwere inLongyear-
byenand one was ateleconference. Sixty-nine
matters were officially discussed. The Annual
General Meeting was held in Oslo on April 29,
2009.

Continued operation
Theinstitution's annual accounts are present-
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ed onthe assumption of continued operation.
Thereasoning for the assumptionis inthe
budget for 2010, which outlines the measures
that have beenimplemented.

The path forward

InNovember 2009, the Board of Directors
adopted anew strategic plan for UNIS, which
includes targeting the strengthening of the
relationships with the Norwegian universi-
ties and developing further the international
relationships. Safety, quality of education
and environmentally-friendly behaviour are
allhighonthe agenda, asis the institution’s
task as anactive community participantin
Longyearbyenand Svalbard asawhole.

UNIS'strategic action planhas beenalimiting
factor. Investment in apartments and field
equipment, which are essential expenses for
UNISin Svalbard, must in the main be covered
by the operating budget, whichmeans thatan
increasing proportion of the base fundingis
used for other purposes than our community
assignment. Moreover, UNIS has had strong

growthinexternally funded projects and Ph.D.

and post doc positions, both of whichdemand
significant contributions.
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In2009, UNIS has takenmeasures to sys-
temiseits strained budget and has emerged
fromthe processinastronger position. An
assumption for further development of UNIS
willbe that any additional expenses associ-
atedwith field-basedresearchand education
inSvalbard are covered.

UNIS delivers good resultsinall aspectsin
whichuniversities are measured andit has
shownagreat ability tohandle challenges ata
highlevel. UNISis actinginasustainable and
responsible manner inrelation to the environ-
ment and has become asignificant participant
inandresource for the local community.

As the Board of Directors seesiit, UNIS has
every opportunity to achieve its overall goal
of becoming a leadinginternational centre
for Arctic studies, and the Board of Directors
looks forward with the Ministry torealise the
institution's potential.

The Board of Directors would like to thank all
staff at UNIS for their good contributions in
whathasbeenachallenging year!

Bergen15.mars 2010

Lmile M. Hidre
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Gunnar Sand | Director

The UN Secretary-General Ban Ki-Moon visited UNIS in September and met with some of the UNIS student population.
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Work force in man-labour years according to

category at UNIS 2007-2009
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2009 2008
Driftstilskudd fra KD 83713000 78719000
Avsatt til investeringstilskudd -1156 553 -2316325
Arets driftstilskudd fra KD 82556 447 76402675
Eksterne prosjektinntekter 28194 934 26279700
@vrige inntekter 12354 966 5750807
Brutto driftsinntekter 123106 347 108433182
Direkte prosjektkostnader 25512756 23630656
Netto driftsinntekter 97593591 84802526
Lenn og sosiale kostnader 41881386 39788631
Felt- og toktkostnader 8582871 6328478
Kostnader lokaler 24985 249 23895917
@vrige driftskostnader 17041043 16 531161
Avskrivninger 2241216 1195 361
Sum driftskostnader 94731766 87739548
Driftsresultat 2861825 -2937022
Finansinntekter og finanskostnader
Finansinntekter 693701 1377884
Finanskostnader 1845953 1890603
Netto finansposter -1152252 -512719
Arsresultat 1709573 -3449741
Disponeringer:
Til/fra annen egenkapital 1709573 -3449741

2009 2008
EIENDELER
Anleggsmidler:
Bygninger 46791442 50492658
Andeler Svalbardhallen 1 1
Sum anleggsmidler 46791443 50 492 659
Omlgpsmidler:
Varebeholdning 2603278 2202766
Debitorer 3823504 6789100
Andre kortsiktige fordringer 2600226 7605655
Betalingsmidler 18338148 15791367
Sum omlgpsmidler 27365156 32388888
SUMEIENDELER 74156599 82881547
GJELD OG EGENKAPITAL
Innskutt egenkapital 2054025 2054025
Opptjent egenkapital 7715449 6005876
Sum egenkapital 9769474 8059901
Avsetninger for forpliktelse
Utsatt innt.fering tilskudd Nordlysstasjonen 0 50000
Sum avsetninger for forpliktelser 0 50000
Langsiktig gjeld:
Boliglan SparebankEN 35845474 40976690
Sum langsiktig gjeld 35845474 40976690
Kortsiktig gjeld:
Leverandergjeld 6401194 10395 482
Skyldige off.trekk og avgifter 3801100 6331702
Annen kortsiktig gjeld 18339357 17067772
Sum kortsiktig gjeld 28541652 33794956
SUM GJELD OG EGENKAPITAL 74156 599 82881547
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August 2009: AB-202 students having a lecture on the sea ice in connection with the course cruise.

Photo: Frank Eggenfellner

The department conducts researchin arctic
biology and ecology and provides a full one-
year curriculum of undergraduate studies
and eight Ph.D./Master’s level courses. The
department pursue the strategy to has two
research groups, one inmarine arctic ecol-
ogy and one in terrestrial arctic ecology.
The two strategies is, however, linked in
several areas.

By the end of the year, the terrestrial group
consisted of three associate professors
(one on leave) and two Ph.D. students with
researchinterests focussing on the flora
and terrestrialinvertebrate fauna. The
Ph.D. students, Maria Luisa Avila Jiménez
and Eike Miiller, are in their third year inves-
tigating the dispersal to and colonisation of
Svalbard by the flora and terrestrial inver-
tebrate fauna; Avila Jiménez on the project
“High Arcticinvertebrate biogeography:
dispersal, establishment and survival”and
Miiller on“Plant dispersal and establish-
ment in the Arctic.”

Svalbard Environmental Fund funding ena-
bled the first microarthropod samples to be
collected from Edgesya on the east coast of
Svalbard. These samples revealed several
species of Collembola and enchytraeid
worm not previously observed from the
better knownwest coast. Areturntrip is
planned for 2010 to more fully describe the
invertebrate fauna of this region previously
unvisited by soil faunaresearchers. First
results indicate an east coast invertebrate
community distinctive from the west coast.
Funding from the Norwegian Research
Councils'NorRuss call was awarded for the
AVIFauna project (avian spread of inverte-
brates inthe Arctic) and for aninvertebrate

workshop with participants from through-
out Europe. Both are planned to commence
in 2011. The local distribution of the endemic
aphid, Acyrthosiphon svalbadicum, was
studied in Kongsfjorden via two trips into
Ny-Alesundin 2009. Snow depthiis thought
to control local aphid occurrence on awidely
distributed host plant viamoderating the
length of the subsequent summer period.
Snow depths were measured in April and
presence or absence of the aphid estab-
lished in August. Return trips are planned
for March and July 2010 to corroborate
initial results.

The SPIDER (Svalbard Pictorial Inverte-
brate Database and Educational Resource)
was launched this year (www.svalbardin-
sects.net) funded by the Svalbard Environ-
mental Fund. The site is now available in
English and Norwegian and will be continu-
ally updated and revised based on user
feedback. Target audiences include the
local school and tourist organisations.

Projects investigating the invertebrate
fauna of high Arctic bird nests was com-
pleted and published. This was in collabora-
tionwith birdresearchers at the Norwegian
Polar Institute (NPI) and the Norwegian
Institute for Nature Research (NINA). Data
was presented by associate professor
Steve Coulson and Avila Jiménez at the
Nordic Soil Zoology workshop in Tartu,
Estonia. Avila Jiménez spent two periods
completing laboratory work at the British
Antarctic Survey (B.A.S.)in Cambridge,

UK, where samples of Collembola sampled
from throughout Svalbard and the wider
holarctic are being analyzed using molecular
techniques to identify populationrelation-
ships and dispersal routes.



July 2009: Silverweed (Potentilla pulchella) is a quite common plant in Svalbard and got sampled this summer for DNA barcoding in Canada.

Photo: Kristine Westergaard

Inaddition Avila Jiménez participated on a
research cruise to the Antarctic peninsula
onboardthe BAAS.researchvessel, RRS
James Clark Ross. Masters projects studying
reindeer reproductive behaviour and tourist
interactions with polar bears were success-
fully completed.

During 2009, the department has widened
its scope by the inclusion of fungal research.
In collaboration with the University of Oslo,
plant-fungi interactions (mycorrhizal com-
munities) and its colonization dynamic have
been studied, and the diversity of fungiwas
recognized through next generation sequenc-
ing. This research will be developed further

in the years to come. Funding from Svalbard
Environmental Protection Fund has also initi-
ated classical morphological investigations
of the fungal flora in Western Spitsbergen.
Fungal experts on Tricholoma, Galerina and
Inocybe followed us during fieldwork 2009,
and new fungal groups will be investigated

in 2010. This knowledge is strongly needed,
both for the local community, and to build

up areference data base for the molecular
identification (DNA-barcodes) of fungi.

Also the svalbardflora.net project got fur-
ther funding through the Svalbard Environ-
mental Protection Fund. This web site had
been visited by more than125.000 by the
end of the year, and Alsos has been asked by
the Conservation of Arctic Floraand Fauna
(CAFF) to develop this web site further to
cover the circum Arctic.

The project“Svalbard seeds in Svalbard
Global Seed Vault”also got further funding
from the Svalbard Environmental Protec-
tion Fund, and the germinability of 88
species were tested in the phytotron at
UNIS. Allexcept 12 species germinated, so
the Svalbard Global Seed Vault may serve
as an ex situ conservation for the majority
of florain Svalbard.

Aproject meeting for the EU project “Eco-
Change"was arranged in June and gathered
around 40 scientists from all over Europe.
The aim of the project is to “provide data,
scenarios and associated confidence limits
so that policy markers and land managers
canuse them for anticipating societal prob-
lems and for designing sustainable conser-

vation strategies by accounting the most
likely global change effects on biodiversity
and ecosystems”. Svalbard is central in this
projectasitis an easily accessible areato
test methods and study effect of past cli-
mate changes. New field work done in 2009
included sampling soil samples for DNA
analyses to find which plant species were
growing in Svalbard during the Holocene
warm period 8000-4000 BP.

Samples of all vascular plants in Svalbard
were collected infield or from herbarium
and sent off to the Canadian Centre for
Barcoding. Thus, we have now a complete
geneticreference library which can be used
for taxonomical, biodiversity and ecological
research.

In2009 one professor, two associate pro-
fessors, two post doctoral research fellows
and four Ph.D. students pursuedresearchin
Arctic Marine Biology. Last year concluded
the official part of The International Polar
Year (IPY), and much of our field related
activities was arranged through ongoing

IPY projects. The two post docs and three
of the Ph.D. students continued their work
on the large externally funded projects;
“Climate effects on planktonic food quality
and trophic transfer in the Arctic Marginal
Ice zones" (CLEOPATRA),“The Arctic seain
wintertime: ecosystem structuring due to
environmental variability during the polar
night” (ArcWin), and the Statoil funded"Ice
Edge"programme.

Winter ecology was amainresearch fieldin
the departmentin2009, and saw the end

of an extensive field campaign as part of
the ArcWin project, where pelagic samples
were collected at regular intervals for a
whole winter season. This extensive sam-
pling campaign is a direct follow up froma
work that was published early 2009 on hith-
erto unknown processes among the zoo-
plankton community during the polar night.
Field campaigns during the polar night is
logistically challenging, conducted by snow
mobiles and sampling through the ice dur-
ingwinter. We use Billefjorden as our field
location, and the sampling has been very
successful. The data are promising and will
be used to answer questions regarding the
seasonal and diel vertical migrations of zoo-
plankton, their life cycle and energy storage
strategies, and the possible predator-prey
interactions in the system. ArcWin has also
seengood progress on the benthos ecology
component of the project, and published a
paper dealing with changes in the decapod
faunainlIsfjordenduring the last 100 years.
Ingeneral, little evidence for any changes in
terms of species composition was reported,
but there seems to have beenashift at the
community level especially during the last
S0years.

The CLEOPATRA-project is funded by the
Research Council of Norway (Norklima
program) andis IPY accredited. The project
runs over four years (2007-2010), and
investigate how increased light intensities,
due toreducedice concentrations andice
extent, affect timing, quantity and quality
of primary and secondary productionin the
Arctic marginalice zone (MIZ). The MIZ is
the key productive area of Arctic shelf seas.
The ongoing warming of Arctic regions will
lead to anorthwardretreat of the MIZ and
toanearlier opening of huge areas in spring.
This may result in a temporal mismatch be-
tween the phytoplankton spring bloom and
zooplanktonreproduction. Less ice will also
reduce the ice algae production that may
be animportant food source for spawning
zooplankton prior to the spring phytoplank-
tonbloom. Quantity and quality of primary
productionin seasonally ice-covered seas
is primarily regulated by light and nutrients.
Excess light, however, is potentially detri-
mental for algae and can reduce algal food
quality. Adecrease in the relative amount of
essential polyunsaturated fatty acids (PU-
FAs)in algae due to excess light may affect
thereproductive success and growth
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June 2009: All modes of transportation are used when UNIS staff go on a field campaign to Billefjorden as part of
the ArcWin project.
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of zooplankton, and thereby the transport
of energy to higher trophic levels, such as
fish, birds, and mammals.

The project concluded most of the field and
experimental work in2008, so 2009 was
predominantly ayear dedicated to data
analyses and writing up the results. During
the Arctic Frontiers conference in Tromse
in January 2009, two invited talks were
given presenting the main results fromthe
project.

MASTER DEGREE:

Maret Johansdatter Heatta: The mating
system of Svalbard reindeer (Rangifer
tarandus platyrhynchus)

Gro Vestues: The mating system of

Svalbardreindeer. Effects of male age and
antler size onharem size, behaviour during
therutting season andreproductive effort

Margrete Nilsdatter Skaktavl Keyser: Po-
lar bears and humans in Svalbard. A survey
among tourists in Longyearbyen

Elke Morgner: The effect of vegetation type
and snow depth onannual CO2 effluxina
high arctic tundraregion

Mona M. Fuhrmann: The adaptive signifi-
cance of chromatophores in the sympagic
Amphipod Apherusa glacialis

Anika Beiersdorf: Foraging trip durationin
relation to body mass: are little auks heavier
following longer or shorter trips?

Aino-Maaria Luukkonen: The use of space
and foodresources by purple sandpipers
(Calidris maritima) in a high Arctic estuary in
relation to tidal dynamics

Hanne Halkinrud Thoen: Pigmentation in
the Arctic deep-sea amphipods Eurythenes
gryllus and Anonyx sp.

Kim Klein: Phenological and vegetative
response of the evergreen shrub Empetrum
nigrum ssp. nigrum and ssp. hermaphrodi-
tum to simulated global warming

Allan Buras: Ecological investigations
on Euphrasia wettsteinii in Colesdalen,
Svalbard

Mats P. Bjérkman: Seasonal and annual
carbon dioxide effluxes from Arctic ecosys-
tems

Leif Einar Stavern: Exclusive vegetation
patterns below extremely acidic, aban-
doned mine-waste piles near Longyearbyen
in Svalbard, Norway

Sara Bystedt: Large-Scale Distribution and
Colonisation of Plants and Soil Inverte-
brates in Svalbard - Assessing the Nunatak
Hypothesis
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April 2009: UNIS scientists doing fieldwork for the ICEBOUND project on top of the mountain “Munken” in Northwestern Spitsbergen.

Photo: Endre Fer Gjermundsen

In2009, research in the Arctic Geology De-
partment covered seven scientific subjects

in Earth Science; marine geology, Quaternary
geology, glaciology, glacial geomorphology,
permafrost and periglacial geomorphology,
sedimentology, and structural geology. The
research vision of the department focuses

on Svalbard, its fjords and adjacent shelf that
together offer an excellent opportunity to
study a wide range of landforms, processes,
sediments and structures related to the
development of the Barents Shelf and infill of
sedimentary basins. As an area of terres-
trial outcrop on the Barents Shelf, Svalbard
provides excellent access to a vast range of
basin settings, from the low-(atitude infill of
the Devonian basins, to the present glacial
and periglacial erosion and infill of valleys and
flords.

By the end of 2009, the staff consisted of six
full-time faculty, professors Benn, Braathen
and Christiansen, and associate profes-

sors Hormes, Jensen and Noormets. The
department also has six adjunct professors,
Helland-Hansen, Humlum, Ingélfsson, Thiede,
Olausson and Osmundsen, and Jern Hurum
started as anew adjunct associate professor.
In addition, we have one post doc, Juliussen,
four UNIS based Ph.D. students, Baelum, Gjer-
mundsen, Sund and Eckerstorfer, ten external
Ph.D. students, and one research assistant,
Neumann, who finished his contract in the end
of 2009. In 2009 the department appointed
aseventh full-time staff member, former
adjunct professor Olaussen in Petroleum
Geology to start1January 2010. This position
if the first industry funded staff positionin
our department. InMay 2009 all associate
professors and professors got permanent
positions, leaving the 3 year contract employ-
ment system.

One Ph.D.student Lene Kristensen defended
her thesis in December, while seven master
students have graduated from our depart-
ment in 2009. This is by far the largest
number of students graduating from our
department in one year. From 2009 we have
started the dual operation of most of our
master/Ph.D. level courses, due to reduction
in the course funding at UNIS. In 2009 we
have run four bachelor and seven master/
Ph.D. level courses. The total student produc-
tionwas 1845 ECTS in 2009, and thus was
stable compared to 2008 (1820 ECTS) de-
spite the decrease in the number of courses
offered. This is mainly due to more students
applying for our courses filling most courses
in 2009. We had waiting lists for several of
our courses in 2009. The former and recent
staff in our department published 35 peer re-
viewed papers in 2009, which is a significant
increase since 2008, when this number was
18.Several of the papers are multi-authored
within the department.

The International and Interdisciplinary IPY
Polar Field School with 24 highly selected
undergraduate students was coordinated

by our and the UNIS study administration
departments in 2009, and in close coopera-
tion with APECS (Association of Early Carrier
Scientists) and University of the Arctic.
Several members of our department staff
used new IPY results to train the next genera-
tion arcticresearchers in the geology and
geography of Svalbard. 300 students applied
for this course.

Alvar Braathen focused on three projectsin
2009; Longyearbyen CO2 lab, Basin develop-
ment in the Billefjorden Trough, and a meta-
morphic core complex in the Devonian basin.

The "Palaeokarst in Billefjorden” project is
currently creating a 3D reservoir-analogue
model from superbly-exposed kilometer-
scale stratiform and cross-cutting collapse-
breccias, and backed by a high-resolution
digital elevation model from helicopter laser
scanning. The work is conducted within a
large network of collaborating institutions
andresearchers, including Braathen and UNIS
Ph.D. student Karoline Baelum.

The "Core complex” study visited Germania-
halvaya of NE Spitsbergen. This areareveals
amajor basement horst in the shape of an
antiform bound by shear and fault zones.
Overlying Devonian clastic deposits rest on
the tectonic contact. The structural style and
kinematics, combined with a metamorphic
gradient in the basement horst, supports the
hypothesis of ametamorphic core complex
of late/post Caledonian age. The overall
picture in large mimics the tectonic scenario
developed for Norway and West Greenland.
The current study is performed by Braathen
(UNIS), Osmundsen (NGU and UNIS) and Ma-
her (Univ. of Nebraska, USA), and will likely be
expanded with a new field campaign in 2011.

The Longyearbyen CO2 lab project continued
its high-profile activity aimed on identify-

ing potential reservoirs near Longyearbyen.
The longer perspective is to develop one or
more of the reservoir(s) into a CO2 injection
laboratory, with the ultimate aim to utilize it
as apermanent CO2 storage site. During 2007
and 2008, three wells were drilled to 403 m,
505m and 860 m, respectively. The forth well,
Dh4, was finalized in November 2009 at 970
mdepth, and was successful in that it drilled
through and cored significant sandstone in
the target reservoir and that good injectivity
of water (current substitute for C0O2) was



found. Continuous works with drill cores and
outcrop data have resulted in comprehensive
compilations, and the cores have been care-
fully examined with respect to petrophysi-
cal properties. As the project grows in size
from year to year, the UNIS team involved
increases. In2009, UNIS researchers have
been Braathen, Jensen and Olaussen, Ph.D.
student Karoline Baelum, and many students
atundergraduate and graduate level. Further,
FredHansen, UNIS head of safety, has been
involved in quality assurance of technical
operations, and UNIS director Sand and vice
director Fla with management tasks.

Anne Hormes and Ph.D. student Endre F. Gjer-
mundsen sustained their research into the ice
sheet reconstruction in Northwest Spitsber-
genand Atomfjellet as part of the Icebound
project. Cosmogenic nuclide dating results

of exposed bedrock and erratic boulders of
16 samples are available from fieldwork in
2008 and 2009.15 more results are awaited
in February 2010. Attempts by Gjermundsen
of recognition of glacial trimlines from 3D
models show promising results. Gjermundsen
presented his first results at the international
Karthaus-2009 summer school “Glaciers and
ice sheets in the climate system’”

Anne Hormes started to be involved ina pre-
quel study in collaboration with the Syssel-
mannen/Governor of Svalbard and the Nor-
wegian Institute for Cultural Heritage/Norsk
Institutt for Kulturminneforskning (NIKU).
Fieldwork was performed at Fredheim and
Hiorthhamn in order to define a follow-up
project concerned about geohazards for
cultural heritage on Svalbard. Two students
of AG-210 were involved in studying solifluc-
tion processes and GIS use for geohazard
mapping for their term projects. The project
has a great potential to involve future UNIS
studentsinan applied researchfield.

External Ph.D. student Trine M. Holm from
University in Innsbruck is a Marie Curie
fellow within the European training network
NSINK. She measured biological and physical
properties in Kongressvatnet and took lake
sediment cores from Lakes Hajeren and
Blokkvatnet. Since we took two long cores
from Kongressvatnet in 2008 we have now
much data available for Holm's Ph.D. project
in collaboration with University of Tromsg,
the Tandem Laboratory at Uppsala Univer-
sity and the Alfred-Wegener Institute for
Polar and Marine Research, like magnetic
susceptibility, p-wave velocity and amplitude,
X-ray pictures, first radiocarbon dating on
macrofossils. Master student Willem van
der Bilt (Utrecht University and UNIS) have
already used data from short cores taken
from Kongressvatnet for his Master thesis
entitled‘Post Little Ice Age environmental
change documented in lake sediments from
Kongressvatnet, Spitsbergen’ He presented
theresults of his Master thesis at the Annual
Arctic Workshop at Bates College in Maine,
USA.Holmuses all these data in comparison

to her diatom studies to reconstruct the pal-
aeoenvironment of these lakes with regard to
changes in climate and nitrogen deposition.
She presented the results of her studies on
the NSINK workshop in at in May, and at the
XIXNordic Diatomist's Meeting in April in
Porvoo, Finland.

In 2009, Riko Noormets continued his
research into the geomorphology and sedi-
mentary processes of glacially influenced
continental margins in the Arctic as well asin
the West Antarctica. He participated on two
international research cruises in 2009 - one
onRRV James Clark Ross with colleagues
from Cambridge, Durham and Loughborough
Universities UK; INSTAAR, Colorado, USA
and GEOTOP-UQAM, Montreal, Canadato
the West Greenland margin, including the
Disko Bay and Umanak fjord systems where
the aimwas to collect evidence on the extent
and dynamics of Jakobshavns Isbrae during
the last glacial cycle; and the other one on I/B
ODEN with colleagues from the Stockholm
University, Sweden and Lamont-Doherty
Earth Observatory, Columbia University, USA
to the Yermak Plateau in the Arctic Ocean.

Onthe teaching side, Noormets designed a
course in Arctic Marine Geology (AG-211) and
ran it twice in 2009 with full student numbers.
He organized two marine geological/geo-
physical cruises to the fjords and continental
margin of the West Svalbard as part of the
course. Inaddition to his teaching at UNIS,
Noormets advised B.Sc, M.Sc.and Ph.D. stu-
dents at the Universities of Brown, Tromse
and Cambridge.

In June 2009, Doug Benn attended the
Conference on High Mountain Glaciers at the
Norwegian Polar Institute in Tromse, acting as
rapporteur for the Glaciology Working Group.
He contributed to the final report arising
from the meeting, on the impact of climate
change on the world's mountain glaciers, due
tobe published by UNEP in 2010. In August, he
participated in the Svalbard Science Forum
Joint Co-operation Initiative Workshop on
Pan-Svalbard Co-operation. This meeting
gathered together glaciologists and upper
atmosphere scientists from several research-
active nations in Svalbard, to develop new
ways of sharing data and working together.
Participants visited UNIS, the Polish Re-
search Station at Hornsund, Barentsburg, and
Ny-Alesund, travelling from place to place
(and enjoying excellent hospitality) on the
Polish training vessel Horyzont. Benn played
aleadrole in preparing the glaciology parts

of the final report, which can be found on the
Svalbard Science Forum web pages (http://
www.svalbardscienceforum.no).

Doug Benn continued his productive research
collaboration with Polish scientists at the
Hornsund Polish Research Station. He and
external UNIS Ph.D. students Jason Gulley
and Alison Banwell conducted fieldwork on
Hansbreen and Werenskioldbreen in Septem-

ber in collaboration with Prof. Jacek Jania and
Dr.Mariusz Grabiec (University of Silesia),
investigating subglacial drainage channels
using a combination of direct exploration

and ice-penetrating radar. The data gathered
during the field campaign is being used to
test new models of subglacial channel forma-
tion. Jason Gulley and Alison Banwell also
commenced a two-year study of the drainage
system of Rieperbreen, investigating the
relationship between channel morphology
and flow characteristics.

Glaciological fieldwork was also carried out
on Midtre Lowenbreen by Doug Benn and

Dr. Sven Lukas (University of London), who
were based at the AWI station at Ny-Alesund.
The research employed electrical resistivity
techniques to investigate the subsurface
structure of ice-cored moraines, and their
implications for moraine-forming processes
inlce Age Scotland.

InNovember and December, Doug Benn car-
ried out aresearch expedition to the Mount
Everestregion, Nepal, with external UNIS stu-
dents Sarah Thompson, Jason Gulley, Alison
Banwell, as part of a long-term study of the
impact of climate change on debris-covered
glaciers in the region. As well as mapping
newly discovered ice caves, the team made a
detailed survey of arapidly growing moraine-
dammed lake, which they predict could
develop into a major hazard for communities
downstream. They are working with local
agencies and the International Centre for In-
tegrated Mountain Development (ICIMOD) to
monitor the evolution of the lake, and develop
hazard management strategies.

The Ph.D. work by Monica Sund on“Dynamics
of calving and surging glaciers” a part of the
GLACIODYN project continued. During 2009
field measurements were carried out on
several glaciers. OnKronebreen calving and
velocity measurements were collected from
terrestric photogrammetry. During winter
2008-09 the glacier system Nathorstbreen
had started to advance and the predicted
surge was followed through the year by use
of cameras. The surge appears to be the
largest surge in Svalbard during the last ~70
years. Also the development of the Com-
fortlessbreen surge was monitored. Global
Navigation Satellite System measurements
continued on Kroppbreen, and also measure-
ments on other glaciers were conducted in
collaboration with the University of Oslo.
Aerial and satellite images were used to gain
further information of the development of
the glaciers. Information on the project could
be found on Sunds's homepage at www.unis.
no (Staff - Arctic Geology - Monica Sund).

The permafrost and periglacial geomorphol-
ogy research group in 2009 consisted of
Hanne Christiansen, Markus Eckerstorfer,
Havard Juliussen, Lene Kristensen, Ulrich
Neumann, Ole Humlum, Bo Elberling and
Tatsuya Watanabe. As part of the activities in

the ‘Permafrost Observatory Project: A Con-
tribution to the Thermal State of Permafrost
in Norway and Svalbard' (TSP NORWAY) IPY
project the first Norwegian Permafrost da-
tabase, NORPERM (www.ngu/no/norperm),
was launched in 2009, and we immediately
started using this for education and research.
2009 also provided us with the very first year
of temperature data from all the boreholes
established mainly in 2008, and international
IPY collaboration on the results started.
Tatsuya Watanabe started as external Ph.D.
student in 2009 studying mudboil dynamics
in Adventdalen. Master student Stephanie
Héartel worked on her ice-wedge reconstruc-
tion thesis studying different sites in Advent-
dalen. Master student Stephan Vogel started
studying the cornices above Nybyen with
respect to their dynamics and meteorological
control. Master student Dominik Langhamer
finished his thesis on active layer dynamics in
Svalbard and NE Greenland.

Collaboration with Norut in Tromse was
started in the PERMA-SAR project studying
the potential for the SAR technique torecord
permafrost landform changes on a seasonal
and interannual basis. Nordic collaboration
on obtaining permafrost cores and establish-
ing thermal monitoring in shallow boreholes
in palsas in the Nordic area was startedin
2009 in the PERMA-NOR Nordic funded col-
laboration project. We worked in the Neiden
andKarlebotn areas in Finnmark as the
Norwegian part. Field data was collected in
the Nordnes unstable rock slope area as part
of the collaboration with the ‘Rockslide in
Troms'intermunicipality geohazard research
and monitoring project, for determining the
potential influence of permafrost on the
unstable rock slope processes.

In 2009, the “Climate change effects on high
arctic mountain slope processes and their
impact on traffic in Svalbard” (CRYOSLOPE
Svalbard) NORKLIMA research project,
studying climate change effects on high
arctic mountain slope processes had its third
and final year. Ulrich Neumann and Markus
Eckerstorfer conducted over 60 fieldwork
days on snow mobiles and skies without any
accidents, collecting avalanche information.
First data analyses were started right after
the spring season resulting in one conference
paper, two conference presentation and three
submitted papers into scientific journals.
First outcomes show, that almost 50 % of all
observed snow avalanches were cornice falls,
followed by slab avalanches 30 %. Over 70

% of all snow avalanches were of a direct ac-
tion type, releasing right after a snowstorm.
Thus, 9 intensive snow avalanche cycles were
observed between the 2006-2009 fieldwork
period, all following a low pressure reaching
the area around

June 2009: The International Polar Field School students got a closer look at a curious walrus in Grenfjorden, just
outside Barentsburg.
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Longyearbyen. Markus Eckerstorfer, who
worked had been a volunteer in the project in
2008, started his Ph.D. study in 2009 focusing
onsnow pack factors and meteorological
control of snow avalanches in the maritime
high arctic landscape around Longyearbyen.
During his 4 years project he will use CRYOS-
LOPE Svalbard results, continue some of the
established field operations and update the
project webpage www.skred-svalbard.no.

PH.D. DEGREE:

Lene Kristensen: Glacier surges and
landforms in a permafrost environment at
the tidewater glacier Paulabreen, inner Van
Mijenfjorden, Svalbard.

MASTER DEGREE:

Dominik Langhamer: Influence of summer
meteorology and local ground conditions on
thaw progression for two Circumpolar Active
Layer Monitoring (CALM) sites: a comparison
between northeast Greenland and central
Svalbard

Willem van der Bilt: Post Little Ice Age envi-
ronmental change documented in lake sedi-
ments from Kongressvatnet, Spitsbergen

Tine Larsen: Mediumfjellet thrust stack -
fracture models predicting reservoir quality

Stig Atle Kvien Stene: Facies and architec-
ture of the Battfjellet Formation, northern
Nathhorst land, Spitsbergen

Maria TemminghofF: Characterization of the
englacial drainage systemin Scott Turner-
breen, Svalbard, by speleological mapping
and ground-penetrating radar.

Sanna Kallio: Hydrological system of Rieper-
breen

Espen Redland Mikkelsen: Feasibility study
of monitoring of CO2 by time-lapse seismic

Sigrid Elvenes: Landskap og prosesser pa
Vesteralsbanken

Andreas Hetland Olsen: Facies and archi-
tecture of the Battfjellet Formation, northern
Nathhorst land, Spitsbergen



September 2009: AGF-213 students doing field experiments in Adventdalen.
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The department has in total of six full time
faculty positions, and has established
research within oceanography, cryosphere,
meteorology, middle and upper polar atmos-
phere. The department also consists of six
adjunct professors, as well as one post doc
(oceanography) and four Ph.D. students (up-
per polar atmosphere, midd|e polar atmos-
phere, oceanography and meteorology).

Teaching was conducted at both the under-
graduate and graduate level, with six courses
in each level. Animportant part of all courses
is the field work, which allows the students
toactively carry out research in the field.
During 2009 the department has carried out
several ship cruises and a glacier course with
teaching of field methods. The data collected
are then typically usedin course reports,
giving the students valuable experience in
analyzing and presenting scientificdataina
coherent manner.

In2009 the middle/upper atmosphere group
in the Arctic Geophysics department has
experienced exceptional success. There were
several observational campaigns at

KHO, SPEAR, and EISCAT, and all facilities
operated nominally. Secondly, the Research
Council of Norway (RCN) had an interna-
tional expert panel evaluate the quality of
the scientific research in the middle/upper
atmosphere group. Their findings were ex-
ceptional:“There is high international impact
of their work’, and “the quality of its research
strongly motivates a continuous support to
the group” Based on scientific merits and
the worldwide importance of this type of re-
search the expert panel also recommended
that the group should be given a small growth
in funding for post docs and Ph.D. students. In
asituation where UNIS has severe financial
challenges, the middle/upper atmosphere
group was also extremely successful at
obtaining external funding from RCN. First,
agrant was awarded to operate the SPEAR
facility for three years, and Lisa Baddeley
was hired as a post doc from July 2009. A
second big grant was awarded in October
2009 to upgrade the optical instrumentation
at KHO. This project is called InfraSpace, and
it willrun for three years. The group also got
two smaller grants to promote collaboration
with Russian groups in Barentsburg (i.e. PGI
and AARI).



Consequently, in the last 15 months the mid-
dle/upper atmosphere group has secured
close to 177 MNOK of external funding from
RCN.

In physical oceanography, main focus has
been onresearchrelated to ongoing Nor-
wegian IPY projects. Associate professor
Frank Nilsen is Pl in the two largest Norwe-
gian IPY projects, IPY iAOOS-Norway and
IPY BIAC. New instruments and subsurface
moorings were deployed around Svalbard in
September-October 2007 and repeatedin
September 2008. The retrieved data from
2009 is used to study the dynamic of the
West Spitsbergen Current and its effect on
the water mass and sea ice distribution in
the Arctic Ocean (IAOQS), and to study ice
production and deep-water formation in the
Barents Sea and its effect on the thermoha-
line circulation (BIAC). These projects also
fund post doc Ragnheid Skogseth in physical
oceanography. During 2009, Frank Nilsen and
Ragnheid Skogseth had their sabbatical at
the Polar Science Center, Applied Physi-

cal Laboratory, University of Washington,
Seattle. Master student Eli Anne Ersdal, who
defended her master thesis “On the tidal
forcing of the Storfjorden polynya” in August
2009, and UNIS Ph.D. student Sigurd Henrik
Teigen who is working on the water mass
transformation in the West Spitsbergen Cur-
rent, had long and productive research stays
at the Polar Science Center in Seattle.

Two science contributions from the physical
oceanography group in 2009 are highlighted
here. Based on the IPY-BIAC data, our study
indicates that supercooled water is generally
present during polynya events with moder-
ate wind and large net surface heat loss
along the Arctic continental shelf (Skogseth
etal,2009). This opens for a new debate

on the freezing point temperature. Further-
more, a chapter on seaice and oceanography
was published in a seaice textbook based on
data and experience from the two above-
mentioned IPY project.

One of the focus areas in meteorology is air-
ice-seainteraction. A study site is the shore-
line of Isfjorden. The measurements from
this site will contribute to a better under-
standing of the exchange processes between
the sea and the air, with and without seaiice,
something which is crucial for improving
weather and climate models in the Arctic.

The project “Climate change effects on high
arctic mountain slope processes and their
impact on traffic in Svalbard” (CRYOSLOPE
Svalbard), is a 3-year project (2007-2000)
funded by the Norwegian research council
(Norklima). The meteorology group's focus
is on meteorological monitoring and surface
exchange processes with the aim to better
understand the connection between ava-
lanches and weather.

The meteorology group also works with what
controls the climate on a local scale with
varying topography and surfaces such as
tundra, snow, ice etc.

In the field of snow-and ice processes
research process studies has been carried
out to determine the way aerosols cause
darkening and hence increased melts rates
of glacier ice. In 2009 field campaigns were
carried out on glaciers in Grenfjorden as
well as Longyearbreen. The main aim was

to quantify the mass of aerosols and solar
reflectivity on the melting glacier surface
and its variability on the melting surface.
Preliminary analysis show promising results
that are being worked up for publication. The
PRODEX project s funded by ESA and s in
collaboration with the Norwegian Computing
Center and University of Sheffield.

Aresearch project in collaboration with
several international research institutions
focuses on the fresh water discharge from
the Greenland ice sheet. The research project
FreshLink, funded by the Danish Research
Councils and the Danish Ministry of Climate,
focuses on that linkage between fresh water
discharge from the ice sheet and marine
circulation in the fjord. Presently research
institutions from Norway, Denmark, Green-
land and United States are involved. In 2009
field campaigns have been carried out both
in the autumn by use of ski equipped aircraft
landing directly on the glacier snow surface.
During the summer campaign a transect of
samples and measurements were carried out
to quantify the impact of aerosol accumula-
tion on the melting ice surface.

Glaciodynis a RCN funded research project
focused at investigating the role of ice
dynamics in the response of Arctic glaciers
and ice caps to global warming, to improve
prediction of future changes and their
impact on freshwater fluxes to the ocean and
thus global sea level. Predicting glacier re-
sponse to climate change requires accurate
parameterisation of surface and dynamic
processes, and robust and versatile methods
for modeling their evolution and interaction.
In this connection detailed process studies
has been carried out to determine micro
structures in the snow pack. Such micro
structures are controlling where the melt
water refreezes and forms ice lenses inside
the snow pack.

For the first time a full assessment was
made on the state of the Greenland ice sheet
in a changing climate has been documented
in a comprehensive report with participation
of AGF as one of the lead authors. As such,
this report is the first ina series of reports
presenting the results of the SWIPA project.
The SWIPA project was established by the
Arctic Council in April 2008 as a follow-up to
the 2005 Arctic Climate Impact Assessment
(ACIA).

Its goal is to assess current scientific infor-
mation on changes in the Arctic cryosphere,
including the impacts due to changes in the
cryosphere that have potentially far reaching
implications for both the Arctic and the Earth
asawhole.

PH.D. DEGREE:

Robert S. Fausto: Improving Surface Bound-
ary Conditions for Large-Scale Ice Sheet
Models of Greenland

MASTER DEGREE:

Nial Peters: Development and calibration of
aDSLR system for auroral studies

Vigdis Lonar Barth: |dentification and track-
ing of extreme electron densities by EISCAT
Svalbard radar and SuperDARN

Karina Elizabeth Bravo Ibafiez: Observa-
tions of polar cap patch substructures by
EISCAT Svalbard Radar

Borgar Aamaas: Elemental carbon in Sval-
bard snow from local sources and its impact
onsurface albedo

Eli Anne Ersdal: On the tidal forcing of the
Storfjorden polynya

Juho Pekka Vehvildinen: Snow modelling on
Tellbreen, Svalbard with SNOWPACK snow
physical model during winter and spring
2009

Miina Manninen: Structure of the atmos-
pheric boundary layer in Isfjorden, Svalbard,
in early spring 2009

Eeva Makiranta: Observations of atmos-
phericboundary layer over seaiceina
Svalbard fjord
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April 2009: UNIS technicians set up the new weather station nearby the old Aurora station in Adventdalen.

Photo: Stefan Claes
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April 2009: Arctic technology staff on fieldwork in Van Mijenfjorden, just outside Svea.

Photo: Lucie Strub-Klein
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arctic

technology

By Aleksey Marchenko

The Arctic Technology Department offers
educational and research opportunities in
Arctic Engineering and Arctic Environmental
Technology & Chemistry. Arctic Engineer-

ing concentrates on engineering problems
related to the Arctic Environment: living and
building on frozen ground that may be subject
to landslides and avalanches (Geotechnics),
Arctic offshore oil and gas exploitation (Ice
Mechanics, Geotechnics). Arctic Environmen-
tal Technology and Chemistry concentrates on
current and potential pollution problems and
environmental impacts.

The technological and analytical challenges
deriving fromincreased human activity in the
northern marine and atmospheric environ-
ments, including Svalbard, continue to be our
main focus. Climate change related topics are
ahigh priority in education and research.

Arctic Engineering

The key topics within Arctic Engineering are
permafrost and ice. We perform field stud-
ies, mathematical modeling and numerical
simulations of thermo-mechanical response in
relation to onshore, coastal and offshore infra-
structure. The main sites of our investigations
are Longyearbyen, the Van Mijenfjorden, Svea
and North-West Barents Sea. These research
directions also include climate change related
aspects. In this context, UNIS Arctic engineer-
ing scientists monitor ground temperatures
when the permafrost is influenced by human
activities and investigate how the tempera-
ture changes influences the strength and
stiffness of the soil material.

In addition we seek improved solutions for
foundations, road structures and routes,
i.e.generally try to find ways to minimize

the problems the frozen ground poses to
engineering activities when establishing infra-
structure in cold regions. Students in frozen
ground engineering may involve themselves
into engineering problems related to frozen
ground and the utilization of this ground for
infrastructure like foundations for building,
roads, quays, pipelines, transmission lines etc.

Recent activities are development and
monitoring of environmental friendly quays
and constructions for preventing coastal
erosion, monitoring the actual condition of
different foundations of buildings, collecting
information from fragmentary site investiga-
tions, judging threats from snow avalanches
and slow or faster soil movements in the form
of landslides and investigating the conditions
of the dikes holding the water supplies for
Longyearbyen. Typical foundation conditions
for buildings in Longyearbyen have been
reported in the 2009 M.Sc. thesis by Marie
Nokken: “Foundation behaviour in Longyear-
byen, Svalbard"

One part of the frozen ground engineering
problems is to map the ice features in ground
that may pose future problems for the founda-
tion behaviour (buildings, roads, airfields

etc.). The course AT-329 focuses on the use

of Ground Penetrating Radar for this purpose
and student projects are often pointed to-
wards practical problems in the Longyearbyen
or Svea communities. In addition M.Sc. theses
are dealing with GPR and resistivity measure-
ment methods, like Margrete Asmul 2009
thesis: “On the applicability of using ground
penetrating radar for disclosing ice features in
coarse permafrost ground”

The development of community related in-
frastructure in Longyearbyen and Svea poses
important scientific and engineering tests for
our staff and students. The ice coverage in the
Van Mijenfjorden s usually stable through the
season, allowing us to perform seasonal stud-
ies on sea ice without risks. Several unique
medium- as well as large scale experiments
were been performed on the ice close to Svea,
over the past years during a set of internation-
al co-operation projects. These experiments
brought together a unique combination of real
sea ice measurements and load determinants.
Hydrological and ice conditions on the Van Mi-
jenfjorden and Tempelfjorden were monitored
and in-situice stresses were investigated. The
main focus within this topic was to investigate
how environmental variables (meteorologi-
cal and hydrological) determine sea water
hydrology, ice conditions and strength of land
fastice:

in open sea, near shoreline, near glaciér‘fr'onts -
and near industrial objects (coal quay Kapp
Amsterdam). In the Barents Sea we performed
our annual field studies and measurements

of seaiceridges, icebergs, sea currents,
temperature and salinity of the water inice
adjacent layers and inside ridge keels. We

also deployed three ice tracking buoys on

the iceberg and drifting ice in the Western
Barents Seato monitor their motion with high
spatial and temporal resolution. In parallel
measurements of sea currents velocities were
performed from the driftingice in the same
region. Field data were used for the modeling
of the ice and icebergs drift in the Barents
Sea.lce samples collected during field works
were tested for the strength properties and
structure inthe UNIS cold laboratory. Labora-
tory experiments were used also to study the
friction betweenice and rough steel surfaces
and to study freeze bonds formation between
submerged ice blocks. This activity is a part

of a combined scientific and educational
programwere students participate in state-
of-the-science research activities as part of
their project work.

Researcher Nataly Marchenko is working for
the collection and analyzing of ice pilot experi-
ence from sealers for the construction of data
base of incidents with ships in ice conditions

in the Russian Arctic. The work is supported
by PetroArctic project. She also adminis-
trates two RCN projects supporting scientific
exchange of students (Ph.D.and M.Sc. level) as
well as scientific personnel between Russian
and Norwegian Academic institutions involved
inresearchin the European High North.

Several Ph.D. projects arerelated to the
research of ice influence on shore line and
elements of quay structure in Van Mijenfjor-
den.Ph.D. student Fabrice Caline is studying
the design of environmentally friendly shore
protection structures. The project is support-
ed by the coal mining company Store Norske
(SNSG), the Research Council of Norway
(RCN)and recently obtained the European
Eurekainnovation label. Field work for this
Ph.D. project was finished in 2008 and in 2009
Caline delivered his Ph.D. thesis for the consid-
eration by the evaluation committee.



The Ph.D. project of Sebastien Barrault is fo-
cused on mechanical deformations of land fast
ice due to temperature variations and tides.
Experiments were also performed in the UNIS
ice tank. Membrane sensors were frozenin the
ice for continuous measurements of internal
stressesinthe ice. This project, supported by
Total Norge, finished in the end of 2009. In par-
allel to the project, M.Sc. Mikhail Naumov to-
gether with Russian colleagues from the Fiber
Optics Research Center of the RAS (Moscow)
has performed laboratory experiments on the
measurements of thermal expansion of saline
ice with optical fiber sensors. The experiments
demonstrated negative coefficient of thermal
expansion for saline ice.

The Ph.D. project of Lucie Strub-Kleinis
related to the study of physico-mechanical
properties of seaice ridges. Samples from
several iceridges in the Barents Sea, Fram
Strait and grounded ice ridge in Van Mijenfjor-
denwere tested for the uniaxial compressive
strength. Porosity of these ice ridges was
reconstructed by the drilling profiles. Thermis-
tors strings were used to measure long term
evolution of temperature profiles inice ridges
in Van Mijenfjorden. The project is supported
by Petro-Arctic program.

The UNIS PhD. project of Luis Delmas is fo-
cused on the study of geotechnical and climate
related mechanisms leading to increased
snow avalanches releases under the special
Arctic conditions. The effect of permafrost on
the temperature gradient in the snow pack is
studied in the field around Longyearbyen.

The Ph.D. project of Aleksey Shestov is sup-
ported by SIU and UNIS and is focused on field
studies and mathematical modeling of seaice
growthand ice influence on seabed and quay
constructions. Field work carried out in 2009
included measurements of sea currents and
temperature inice adjacent layers and inside
ridge keels in the Barents Sea and in Van Mijen-
fjorden with using of Acoustic Doppler Veloci-
meter ADV SonTek and Sea-Bird temperature
and pressure recorders. In-situ measurements
of ice stresses were performed below the coal
quay Kapp Amsterdam. Numerical simulations
of thermodynamic consolidation of seaice
ridges and ridge keels destruction under the
interaction with seabed were performed for
extreme weather conditions in the Baydarat-
skaya Bay, Kara Sea.

Environmental Technology and Chemistry
Key topics of interest include: The fate of oil
spillsinan Arctic environment and possible
countermeasure and mitigation strate-

gies as well as development of sustainable
remediation techniques; levels and spreading
of persistent organic pollutants and their
behaviour in the Arctic environment (Polychlo-
rinated biphenyls, current-use pesticides and
organochlorine pesticides in Arctic biota, sea
water, ice, snow, lake sediment and tissues);
and spreading and effects of pollution from
local mining industry. Oil spills in the waters

around Svalbard, can be expected to behave
significantly differently than oil spills in
warmer waters, like the North Sea. The differ-
ences in spreading, evaporative loss, emulsi-
fication, dispersion and other factors add up
toimportant modifications in operational oil
spill contingency planning. Thereis arange
of potential sources of oil spills inand around
Svalbard, including fishing boats and freight-
ers, tourist vessels, and leakage or seepage
from oil storage on land.

The department is involved in the EU-initiative
(7th Frame work programme) on fate and
behaviour of persistent organic pollutants
(POPs) in the Arctic under changing climate
conditions (ArcRisk). The initiative started in
May 2009 with anintegrated UNIS Ph.D. posi-
tioninthe research project. The Ph.D. student,
Pernilla Carlsson, started her research during
spring 2009. Carlsson will investigate selective
up-take processes for persistent organic
pollutants (POPs) into the Arctic food web ulti-
mately causing exposure of indigenous people
of the Arctic. How the up-take of pollutants

is influences by potential climate change will
be anintegrated part of her work. The study
isintegrated into a large research network
including collaboration with the University of
Lancaster, University of Tromsg, Environment
Canada, Masaryk University Brno (Czech
Republic) and [Vl (Sweden).

Anew associate professor, Mark Hermanson,
began to work in August 2009. Dr. Hermanson
(from the University of Pennsylvania, Philadel-
phia, USA) will focus his research on transport
and fate of organic pollutants in Arctic environ-
ments. Publications in 2010, resulting largely
fromwork at the end of 2009, will include
transport and fate of current use and legacy
pesticides, brominated flame retardants, and
other persistent contaminants to Svalbard ice
cores. Dr.Hermanson is undertaking an initia-
tive to identify particle-borne contaminants
reaching Svalbard, especially the brominated
flame retardants, some of which are found in
very high concentrations in Svalbard ice cores.

The analytical laboratory available for envi-
ronmental chemistry has instruments capable
of extraction and analysis of trace organic
contaminants in environmental samples from
the Arctic environment including water
(including ice & snow), tissues, sediments,

and atmospheric gas and particulates. The
contaminants include common organochlorine
contaminants including polychlorinated biphe-
nyls and pesticides. Dr. Hermanson introduced
aseveral-fold expansion of sample extraction
and clean-up capability by moving most of his
lab to UNIS from the University of Pennsyl-
vania. The instruments available include gas
chromatographs with various detectors, in-
cluding electron capture, flame ionization, and
mass spectrometry (ion trap). The laboratory is
currently actively in use for graduate courses
(AT-321and AT-324), the undergraduate course
(AT-209) as well as for research purposes.

As apart of her Ph.D. project, Monika Triimper
in 2009 performed combined laboratory and
field experiments on photochemical trans-
formation processes of persistent organic pol-
lutants onice and snow surfaces under Arctic
conditions. In addition, the Environmental
Technology group has conducted comprehen-
sive experimental work within two research
project financed through the RCN for the
investigation of pharmaceutical residuesin
sewage treatment processes under different
Climate conditions and the environmental
behaviour of perfluorinated flame retard-
ants in off-shore fire fighting foams (AFFF),
respectively.

Another topic of interest is the environmental
control of acids and metals being released
(known as acid mine drainage) from mine
waste rock dumps and the impact of metals as
these accumulate in soil, disperse within the
hydrological system or taken up by plants. A
Ph.D. study by Jergen Hollesen (University of
Copenhagen) on self incineration processes
inwaste dumps from coal mining activities is
now underway with close co-operation with
Russian (Barentsburg) and SNSK (Svea) co-
operation partners.

Project co-operation 2009

The department continued in 2009 with two
RCN projects supporting scientific exchange
of students (Ph.D.and M.Sc. level) as well as
scientific personnel between Russian and
Norwegian institutions involved inresearch

in the European High North. The projects
“NorthPOP" and “Safe loading and transport
of hydrocarbons from the Barents sea”are
currently co-ordinated through the depart-
ment. In co-operation with Carl E. Beggild, the
Environmental Technology group is involved in
the FreshLink initiative, to establish freshwa-
ter inflow budgets into East Greenland Fjord
system. The department is also involved in the
project “Marine Safety Management in the
High North" together with total 18 participat-
ing companies including the RCN, represented
by the MarOff program. In 2009, two new
RCN fundedresearch projects associated

to the NorthPOP project have been funded:
"ArcticInterCal on intercalibration of quantifi-
cation methods for the determination of POP
traces in Arctic environmental samples”and
“SvalPOP: investigation of the role of particles
inthe transformation and environmental
stability of POPs in the Arctic atmosphere”.

In addition, the department is involved ina
new RCN funded project on“Environmental
Waste management in the Arctic” (EWMA)
co-ordinated by the University of Tromse.
Theresearchsite in Svea has been followed
up by SINTEF Rock and Soil Mechanics and

by UNIS/NTNU M.Sc. project work by Rolf
Anders Aasland ("Vurdering av brudd i fylling,
Barryneset; Svea"). Based on the results so far
the technique developed has been adopted by
SNSK for remedy work at Kapp Amsterdam
inSvea.

GRADUATES 2009:

MASTER DEGREE:

Anton Kulyakhtin: [ceberg drift and towing
modeling in Barents Sea

Bente Helene Stafne: Analysis of basic and
acidic pharmaceuticals in the Arctic environ-
ment by LPME and UPLC-MS/MS

Irene Andreassen: New emerging persistent
organic pollutants in selected Arctic biota

Kristian Forsberg: Development of anew
analytical method for the analysis of se-
lected serotonin re-uptake inhibitors in large
volume sea water samples

Margrete Asmul: On the applicability of us-
ing ground penetrating radar for disclosing
ice features in coarse permafrost ground

Marie Nokken: Foundation behaviourin
Longyearbyen, Svalbard

Silje Eriksen Holmen: Trends and variability
in transport of persistent organic pollutants
to the Arctic and possible relation to climate
change

Christian Ulrich: Weiterentwicklung und An-
wendung eines massiv parallelen Smoothed
Particle Hydrodynamics Simulationsverfah-
rens

By Matilda Hallerstig (SC leader autumn
2009) and Benjamin Merkel (SC leader
spring 2010).

The Student Council works together
with the UNIS board, UNIS leader group
and the student welfare organization to
create as good student environment as
possible. It also arranges social activities
like Friday Gathering and movie nights,
and administrates two cabins, hiking and
safety equipment and more for students
touse free of charge. Because Long-
yearbyenis a small community it is also
important to promote student participa-
tion in public events like “Ta Sjansen” and
activities organized by the local sports
club Svalbard Turn.

Because the student group is relatively
small, a large percentage of the students
are involved in the Student Council and re-
lated activities. This makes it easier for the
individual student to make his/her voice
heard. A challenge for the Student Council
is the high turnover time of 1-2 semesters
among the students. This requires a dy-
namic structure where the service offered
by the Student Council can

change according to the demands of the
students. For continuity it is also important
to have agood communication between old
and new students.

During autumn 2009 the Student Council
started to work together with SiTe and
UNIS to improve housing conditions for
students. Also student surveys were under-
taken to get a picture of student opinions
about different aspects of the student life.
These surveys give students a chance to
contribute anonymously with positive and
negative critic to the work of UNIS and the
Student Council and are a valuable tool to
make conditions for students even better.
Over all, the surveys showed that students
are positive both to UNIS studies and to the
Svalbard student life in general.

In the same semester the Student Council
started to get involved in the UNIS Re-
search and Education Committee to assure
quality in all courses that UNIS provides.
The Student Council is also involved through
representatives on the UNIS board and

in UNIS the leader group to speak about
opinions and concerns regarding students
and UNIS as an institution.

September 2009: UNIS students capture the scenery on Nordenskidld mountain.

Photo: Benjamin Merkel
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Scientific publications (FRIDA level 1 and 2) published
with UNIS as author address in journals accepted by
the Norwegian Association of Higher Education
Institutions (UHR). A more thorough UNIS publication
list (incl. conference papers, etc.) is available in the
FRIDA database system:
http://wo.uio.no/as/WebObjects/frida

Ali, AK; Primicerio, R; Folstad, |; Liljedal, S.; Berge,
Jorgen.

Morphological correlates of mating frequency and clutch
size in wild caught female Eudiaptomus graciloides
(Copepoda: Calanoida). Journal of Plankton Research
2009; Volum 31.(4): 389-397

Bastesen, E.; Braathen, Alvar: Nottveit, H.; Gabrielsen,
R.H,; Skar, T.

Extensional fault cores in micritic carbonate - Case
studies from the Gulf of Corinth, Greece. Journal of
Structural Geology 2009; Volum 31.(4): 403-420

Benn, Doug; Gulley, Jason; Luckman, A; Adamek, Artur;
Glowacki, PS.

Englacial drainage systems formed by hydrologically
driven crevasse propagation. Journal of Glaciology 2009;
Volum 55(191): 513-523

Berge, Jorgen; Cottier, FR;; Last,K.S,; Varpe, @ystein; Leu,
Eva; Sereide, Janne; Eiane, Ketil; Falk-Petersen, S.; Willis,
K. Nygard, Henrik; Vogedes, Daniel; Griffiths, C; Johnsen,
Geir; Lorentzen, Dag Arne; Brierley, AS.

Diel vertical migration of Arctic zooplankton during the
polar night. Biology Letters 2009; Volum 5(1): 69-72

Berge, Jorgen; Renaud, Paul; Eiane, Ketil; Gulliksen,
Bjern; Cottier, FR; Varpe, @ystein; Brattegard, T.
Changes in the decapod fauna of an Arctic fjord during
the last 100 years (1908-2007). Polar Biology 2009; Volum
32(7):953-961

Bjerkvoll, Eirin; Pedersen, B; Hytteborn, H; Jonsdottir,
Ingibjorg; Langvatn, Rolf.

Seasonal and Interannual Dietary Variation during
Winter in Female Svalbard Reindeer (Rangifer tarandus
Platyrhynchus). Arctic, Antarctic and Alpine research
2009; Volum 41.(1): 88-96

Brandvik, Per Johan; Faksness, Liv Guri.

Weathering processes in Arctic oil spills: Meso-scale
experiments with different ice conditions. Cold Regions
Science and Technology 2009; Volum 55.(1):160-166

Cochrane, S.K.J; Denisenko, S.G.; Renaud, Paul; Emblow,
C.S.; Ambrose, W.G;; Ellingsen, |.H,; Skardhamar, J.

Benthic macrofauna and productivity regimes in the
Barents Sea - Ecological implications in a changing Arctic.
Journal of Sea Research 2009; Volum 61.(4): 222-233

Coulson, Stephen James.

Association of the soil mite Diapterobates notatus
(Thorell, 1871) (Acari, Oribatidae) with Cynomya
mortuorum (Linnaeus, 1761) (Calliphoridae, Calliphorinae):
implications for the dispersal of oribatid mites.
International journal of acarology 2009; Volum 35.(2):
175177

Coulson, Stephen James; Lorentzen, E.; Strom, H,;
Gabrielsen, Geir Wing.

The parasitic tick Ixodes uriae (Acari: Ixodidae) on
seabirds from Spitsbergen, Svalbard. Polar Research
2009; Volum 28,(3): 399-402

Coulson, Stephen James; Moe, B Monson, F.; Gabrielsen,
Geir Wing.

The invertebrate fauna of High Arctic seabird nests:

the microarthropod community inhabiting nests on
Spitsbergen, Svalbard. Polar Biology 2009; Volum 32.(7):
1041-1046

Dobrzyn, P; Tatur, A,; Keck, Alexander.

Photosynthetic pigments as indicators of phytoplankton
development during spring and summer in Adventfjorden
(Spitsbergen). Oceanology (Washington. 1965) 2009;
Volum 49,(3): 368-376

Dyrland, Margit Elisabeth; Mulligan, F.J; Hall, CM;
Sigernes, Fred; Tsutsumi, M, Deehr, CS.

The response of OH airglow temperatures to neutral air
dynamics at 78°N, 16°E during the anomalous 2003-2004
winter. Journal of Geophysical Research - Atmospheres
2009

Ehrich, D, Eidesen, Pernille Bronken; Alsos, Inger Greve;
Brochmann, C.

An AFLP clock for absolute dating of shallow-time
evolutionary history - too good to be true?. Molecular
Ecology 2009; Volum 18.: 4526-4532

Engebretson, M.J; Moen, Joran Idar; Posch, J.L; Lu, F;
Lessard, M.R;Kim, H, Lorentzen, Dag Arne.

Searching for ULF signatures of the cusp: Observations
from search coil magnetometers and auroral imagers
in Svalbard. Journal of Geophysical Research - Space
Physics 2009; Volum 114.

Fausto, RS, Ahlstrem, A.P; Van As, D.; Baggild, Carl
Egede; Johnsen,S.J.

Anew present-day temperature parameterization for
Greenland. Journal of Glaciology 2009; Volum 55,(189):
95-105

Gammelsred, Tor; Leikvin, @yvind; Lien, V; Budgell, WP;
Loeng, H; Maslowski, W.

Mass and heat transports in the NE Barents Sea:
Observations and models. Journal of Marine Systems
2009; Volum 75.(1-2): 56-69

Gornall, J. L; Woodin, Sarah J.; Jonsdottir, Ingibjerg; van
der Wal, Rene.

Herbivore impacts to the moss layer determine tundra
ecosystemresponse to grazing and warming. Oecologia
2009; Volum 161.(4): 747-758

UNIS

Gulley, Jason.

Structural control of englacial conduits in the temperate
Matanuska Glacier, Alaska, USA. Journal of Glaciology
2009; Volum 55.(192): 681-690

Gulley, Jason; Benn, Doug; Miiller, Daniel; Luckman, A.
A cut-and-closure origin for englacial conduits in
uncrevassed regions of polythermal glaciers. Journal of
Glaciology 2009; Volum 55.(189): 66-80

Gulley, Jason; Benn, Doug; Screaton, E.; Martin, J.
Mechanisms of englacial conduit formation and their
implications for subglacial recharge. Quaternary Science
Reviews 2009; Volum 28.(19-20):1984-1999

Gwiazdowicz, D.J; Coulson, Stephen James; Jiménez,
Maria Luisa Avila.

First records of Zercon andrei Sellnick, 1958 and
Zerconopsis muestairi (Schweizer, 1949) (Acari,
Mesostigmata) from Bjernaya, Svalbard. Norwegian
Journal of Entomology 2009:117-119

Hall, CM,; Réttger, J; Kuyeng, K.; Sigernes, Fred; Claes,
Stefan; Chau, J.

First results of the refurbished SOUSY radar: Tropopause
altitude climatology at 78 degrees N, 16 degrees E, 2008.
Radio Science 2009; Volum 44.

Hall, CM,; Réttger, J; Kuyeng, K; Tsutsumi, M,; Dyrland,
Margit Elisabeth; Chau, J.L.

Polar mesospheric summer echoes at 78 degrees N, 16
degrees E, 2008: First results of the refurbished sounding
system (SOUSY) Svalbard radar. Journal of Geophysical
Research-Atmospheres 2009; Volum 114.

Hanssen, S.A; Bustnes, J.0,; Tveraa, T, Hasselquist, D.;
Varpe, Qystein; Henden, J. A.

Individual quality and reproductive effort mirroredin
white wing plumage in both sexes of south polar skuas.
Behavioral Ecology 2009; Volum 20.(5): 961-966

Harris, C; Arenson, L.U.; Christiansen, Hanne Hvidtfeldt;
Etzemidiller, B.; Frauenfelder, R; Gruber, S.; Haeberli, W;
Hauck, C; Holzle, M.; Humlum, Ole; Isaksen, K; Kaab, A;
Kern-Litschg, MA; Lehning, M.; Matsuoka, N; Murton, J.B;;
Nétzli, J; Phillips, M.; Ross, Niel; Seppala, M; Springman,
S.M;; Mihll, DV.

Permafrost and climate in Europe: Monitoring and
modelling thermal, geomorphological and geotechnical
responses. Earth-Science Reviews 2009; Volum 92.(3-4):
n7-11

Hatlen, Kristin; Camus, Lionel; Berge, Jorgen; Olsen, GH,;
Baussant, T.

Biological effects of water soluble fraction of crude oil
on the Arctic sea ice amphipod Gammarus wilkitzkii.
Chemistry in ecology 2009; Volum 25,(3): 151-162

Havnes, Ove; Kassa, M.

On the sizes and observable effects of dust particles in
polar mesospheric winter echoes. Journal of Geophysical
Research - Atmospheres 2009; Volum114.

Helland-Hansen, William.

Towards the standardization of sequence stratigraphy
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