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araren som gatt

mmm Varje arskronika blir en revy Gver det

gangna arets viktigaste hindelser (sett ur skri-
bentens perspektiv). Det vore litt for mig att
gora en sadan oversiktlig presentation ocksa
6ver polararet 2009, kanske med underrub-
riken “allt 4r som vanligt”. Ett antal expeditio-
ner har 4gt rum. Oden har seglat till Arktis
och Antarktis. Svenska forskare och tekniker
har varit sysselsatta vid den svenska forsknings-
stationen Wasa. Forskarna har lyckligen ater-
vant fran sina undersékningar vid Kinnvika pa
Svalbard. Andra stora projekt, som ocksa drogs
igdng under Internationella polararet 2007-2008
(IPY) som avslutades i mars 2009, har fullféljt

sina filtsisonger, m.m.

Allt detta finns utforligt beskrivet i denna drs-
bok. Det kinns mer utmanande att ligga ut
texten kring det som inte har varit, eller snarare
det som ska bli historia och det som ska komma,
f6r 2009 var i mingt och mycket nigot av ett
mellandr. Vi kan se tillbaka pa 25 ars verksam-
het pa Polarforskningssekretariatet, och vi kan
se fram emot en organisation med nytt ledar-
skap och nya uppgifter. Dessa uppgifter for-
mulerades i den forskningsproposition som
regeringen lade fram hésten 2008 och som
riksdagen fattade beslut om i januari 2009.
Aret har saledes praglats av minnen och forvant-
ningar. Minnena fick férstis en framskjuten

plats i samband med Polarforskningssekretariatets
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Anders Karlqvist
Cheft.o.m. 2009
Polarforskningssekretariatet
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Bild Figure

Agneta Fransson, My Mattsdotter, Melissa
Chierici och Madeleine Nilsson undersékte
det marina koldioxidsystemet i Antarktis
havsis och -vatten under forskningsexpe-
ditionen Oden Southern Ocean 2008/09.

Agneta Fransson, My Mattsdotter, Melissa
Chiericiand Madeleine Nilsson were stu-
dying the oceanic carbon dioxide system
in Antarctic seaice and water during the
Oden Southern Ocean 2008/09 expedition.
Photo: Bjérn Eriksson.
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Bild Figure

Isbrytaren Oden var &ven detta ar

ett avden svenska polarforskning-
ens stora trumfkort, sdval i Arktis
som i Antarktis.

Once again icebreaker Oden
featured in a major role for Swedish
polar research, on location both in
the Arctic and Antarctica.

Photo: Bjorn Eriksson.

25-arsjubileum som dgde rum 21-22 oktober.
En polarkavalkad i ord och bild illustrerade hin-
delser under detta kvartssekel. I vissa avseen-
den har det varit en hisnande utveckling, inte
minst vad giller teknik. Datateknik med
satelliter och internet ar idag sjilvklara inslag
iverksamheten pa ett sitt som man knappt
kunde ana nir sekretariatet arrangerade sina
forsta expeditioner. Pionjirinsatser, som isbryt-
aren Odens fird till Nordpolen 1991 och de f6r-
sta flygningarna fran Kapstaden till Antarktis
och den svenska forskningsstationen Wasa, har
idag blivit rutin. Samtidigt 4r det intressant att
notera att de argument fér svensk polarforsk-
ning som framfGrdes — och de vetenskapliga
uppgifter som stod i fokus — nir Polarforsk-

ningssekretariatet bildades 1984 fortfarande

ir hogst giltiga. Klimatfragans betydelse fanns

dven di pd agendan och de samhillspolitiska
aspekterna pa utvecklingen i Arktis kring re-
surser, milj6 och de arktiska folkens rittigheter
hade redan borjat uppmirksammas.

Jubileet, som samlade manga gamla polarvin-
ner och minniskor som var med i begynnelsen,
var inte bara en nostalgisk atertriff. Berittelser
och intervjuer med olika aktorer dokumentera-
des i form av rérliga bilder, som kan komma att
fa ett historiskt virde. Ambitionen &r att bearbeta
detta omfattande material vidare under aret f6r
att s3 sminingom producera en DVD-film, som
tillsammans med killmaterialet kan goras till-
gingligt for framtida forskare och intresserade.
Filmerna som visades under jubileet kommer

ocks3 att finnas pa webbplatsen www.polar.se.
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Ar 2009 har vi upplevt flera jubileer. Det kanske
viktigaste var femtioarsfirandet av Antarktis-

fordragets tillkomst, som bl.a. uppméirksam-
mades vid fordragets konsultativa méte i Balti-
more i april. Férsta december hélls dessutom
en speciell ceremoni i Washington D.C., pa
samma plats och samma dag, men femtio ar
efter undertecknandet av férdraget. Ceremo-
nin ingick i en internationell konferens om
Antarktis och dess vetenskapliga och juridis-
ka betydelse. I en deklaration fran konferen-
sen slas fast att "Antarktis for alltid ska f6rbli
ett naturreservat tillignat fred och vetenskap”.
Det konstaterades ocksa att fordragets upp-
hovsmin hade uppvisat stor visdom och fram-
synthet i sin korta text (12 sidor med 14 para-

grafer!). Samtidigt understroks fordragets

betydelse som inspiration for framtida interna-
tionella 6verenskommelser om fred, sikerhet,
miljoskydd och internationell forskning.

Ett annat jubileum, om &n inte av samma
historiska dignitet, holls pa isbrytaren Oden
i oktober manad. Oden fyllde tjugo ar, vilket
var vil virt att firas, inte minst med tanke pa
den betydelse isbrytaren har haft for svensk
och internationell polarforskning.

Raden av jubileer skulle kunna goras dn ling-
re. Stiftelsen Mistra firade femton ar och flera
myndigheter och forskningsrad med anknyt-
ning till polarforskningen firade av sina trotja-
nare och chefer. Fyrtiotalisternas évergang till
pensionirslivet borjar gora sig alltmer pdmind.

"Fran tillbakablick till framtid” skulle ocksa

kunna vara en passande rubrik f6r denna
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Bild Figure

Rasmus Swalethorp provtar vatten
frén olika djup med Niskin-flaskor
under expeditionen LOMROG II.

Rasmus Swalethorp taking water
samples from different depths
using a Niskin type bottle during
the expedition LOMROG II.

Photo: Kajsa Tonnesson.

krénika 6ver polararet 2009. Framtiden ter
sig utmanande och spinnande. Fér Polar-
forskningssekretariatets del kan det betyda
ett nytinkande pa flera plan. Sekretariatet har
fatt signaler fran regeringen som innebir ett
okat engagemang i flera avseenden. Ett forsta
exempel pa det ir att forhandlingar i skrivande
stund pagir om 6vertagande av Abisko natur-
vetenskapliga station fran Kungliga Veten-
skapsakademien. Forskningen i Abisko har
ju satt svensk subarktisk forskning pa virlds-
kartan. I Polarforskningssekretariatets regi
ska naturligtvis denna framstaende position
forvaltas och férhoppningsvis stirkas genom
sekretariatets institutionella roll i den inter-
nationella polarforskningen. Stationen blir
ett utmirkt komplement till annan infra-
struktur som sekretariatet har tillgdng till,
sdsom stationer i Antarktis och forsknings-
fartyg som Oden. Vidare kan Abisko 4ven
komma att tjina som en viktig nod i ett fjill-

forskningsprogram, dir annan infrastruktur

som Tarfala och Vindelfjillen ocksa kan

bli aktiva delar. En killa till inspiration for
detta ir forskningssatsningen Arktiska Sverige
2008 som samordnades av Polarforsknings-
sekretariatet inom ramen for Internationella
polararet. Sekretariatets logistiska och teknis-
ka erfarenheter och kompetens kan ocksa pa ett
effektivt sitt komplettera den kunskap som har
byggts upp vid Abisko under flera decennier.
Data- och informationshantering ir ett
annat viktigt, om dn komplicerat filt, som fick
sirskild uppmirksamhet under IPY. Ett sam-
lat ansvar for att driva dessa fragor vidare har
hamnat pd Polarforskningssekretariatets bord.
Denna uppgift kan tolkas s att sekretariatet
ska ha kompetens att 6verblicka och hantera
fragor som rér "data management” inom polar-
forskningens omrade, exempelvis vad giller
lagring och tillginglighet f6r data, utan att
Gverta ansvaret for vetenskapliga data som
produceras och forvaltas i forskarvirlden. Icke
desto mindre innebir det ett 6kat engagemang
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och kanske dven ett entreprendrskap nir det
giller datafragor i stort.

Ett tredje omrade dir ett 6kat engagemang
fran Polarforskningssekretariatets sida kan
forutses giller deltagande i internationella
organisationer och uppgiften att bista reger-
ingen i polarfragor. Delvis sker detta genom

att vissa funktioner 6vertas fran Vetenskaps-

rddet, som forblir en viktig samarbetspartner.

Sekretariatets befintliga samverkan och lo-
kalmissiga anknytning med Kungliga Veten-
skapsakademien gor det enkelt att vidareut-
veckla de internationella kontaktniten. Med

tanke pa att polarforskningen i allt storre ut-

strickning bidrar till studier som rér globala

problem (klimatet 4r det slaende exemplet) kan
kontakterna med akademien bli dn viktigare.
Som avgdende chef f6r Polarforsknings-
sekretariatet kinner jag starkt for de minnen
som jag har formanen att dela med manga
vianner och arbetskamrater under arens lopp.
Jag dr 6vertygad om att den nya ledningen
och medarbetarna kommer att forverkliga
de visioner som finns fér ett framtida
Polarforskningssekretariat och fér svensk
polarforskning.

Tack for mig och lycka till!

Aefofl

==

Bild Figure

Snoskoter anvénds ofta for trans-
porter av forskare och utrustning,
h&r i svenska fjallen men ocksa pa
Svalbard, Gronland och Antarktis.

Snowmobiles are often used for the
transport of scientists and equip-
ment, here in the Swedish mountain
range, as well as in Svalbard,
Greenland and Antarctica.

Photo: Tomas Meijer.
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e Past

Polar Years

N2

Anders Karlqvist
Director-General until 2009
Swedish Polar Research Secretariat

==

Bild Figure

En kejsarpingvin (Aptenodytes
forsteri) ensam pd isenien till
synes 6de omgivning, men under
vattenytan kryllar det av liv.

Alone emperor penguin (Aptenody-
tes forsteri) in a seemingly desolate
environment, but beneath the ice
the water is seething with life.
Photo: Bjorn Eriksson.

=J= Each year-end review recounts the most
important (from the author’s perspective)
events of the past year. It would be easy for me
to provide such an overview of the polar year
2009, perhaps under the subheading “busi-
ness as usual”. A number of expeditions took
place. The icebreaker Oden sailed to the Arctic
and to Antarctica. Swedish scientists and eng-
ineers were involved in activities at Sweden’s
Wasa research station. Our researchers success-
fully returned from their studies at Kinnvika
on Svalbard. Other major projects launched in
the International Polar Year 20072008 (IPY),
which ended in March 2009, also completed
their field seasons, and so on.

All these are described in depth in this year-
book. It seems more challenging to me to
write about what has not come to pass, or
rather what will become history and what
the future holds, as 2009 was something of a
transition year in many respects. We can look
back over 25 years of activity at the Swedish
Polar Research Secretariat, and we can look
forward to an organisation with new leader-
ship and new responsibilities. These responsi-
bilities were formulated in the government’s
research bill, proposed in fall 2008 and passed
in January 2009.

It was thus a year that gave rise to both me-
mories and expectations. Memories under-
standably took centre stage on the Swedish
Polar Research Secretariat’s 25" anniversary,
21-22 October 2009, when a polar cavalcade
of words and images depicted events of the
past quarter century. The pace of development
and change was dizzying over this period,

m VERKSAMHETEN ACTIVITIES
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particularly in terms of technology. Computer

technology, satellites, and the Internet affect
our current activities in a way scarcely antici-
pated when the Secretariat organised its first
expeditions. What were once pioneering ex-
ploits, such as the Oden’s voyage to the North
Pole in 1991 and the first flights from Cape
Town to Antarctica and the Swedish research
station Wasa, are now routine. At the same
time, it is noteworthy that the arguments ad-
vanced in favour of Swedish polar research and
the scientific tasks emphasised when the Swe-
dish Polar Research Secretariat was founded in
1984 are still highly relevant. The significance
of climate change was already on the agenda,
and we had already started to become aware

of the socio-political ramifications of Arctic
development in terms of resources, the environ-
ment, and the rights of Arctic peoples.

The anniversary celebration, that brought
together so many old polar friends who were
there at the outset, was more than just an exercise
in nostalgia. Reports and interviews with vari-
ous actors were documented on video, which
could come to have historical value. Our aim

is to process this extensive body of material

during the year and ultimately produce a DVD,

which could be made available to future resear-

. Bild Figure
chers and stakeholders along with the source ‘
Omgivningarna runt forsknings-

material. The films shown during the celebra-  _ i 1en Kinnvika ir vackra men

tion will also be posted on our website karga. Nagra undersdkningsplatser

nds bast till fots.
www.polar.se.
The surroundings of the research

station Kinnvika are beautiful but
harsh. Some sites are reached by
foot. Photo: Veijo Pohjola.

We commemorated several anniversaries in
2009. Perhaps most significant was the 50*
anniversary of the Antarctic Treaty. The occa-
sion was marked at the Treaty’s consultative
meeting in Baltimore, MD, last April. A special
ceremony was also held in Washington, DC,
on 1 December — the location and date of the
Treaty’s signing fifty years ago. The ceremony
was part of an international conference on
Antarctica and its scientific and legal signifi-
cance. In a declaration, the conference design-
ated “Antarctica as a nature reserve dedicated
to peace and science for all time”. The great
wisdom and foresight of the drafters of the
Treaty is obvious in its brevity — just 12 pages
and 14 paragraphs! The Treaty’s importance
as an inspiration for future international
agreements on peace, security, environmental
protection, and international research was

underlined as well.

ARSBOK YEARBOOK 2009 n



Bild Figure

Det polska forskningsfartyget

RV Horyzont Il hjalpte till med
transporter till den dteruppvackta
forskningsstationen Kinnvika under
Internationella polaréret.

The Polish Research Vessel RV Ho-
ryzont Il assisted with transporta-
tion to the revived research station
Kinnvika during the International
Polar Year. Photo: Veijo Pohjola.

Although perhaps of lesser historical import-
ance, another anniversary was celebrated on
the Oden in October. The ship marked its 20t
birthday, an occasion well worth celebrating,
particularly given the importance of the Oden
to Swedish and international polar research.

The list of anniversaries could be made even
longer. The Mistra Foundation celebrated its
fifteenth year, and many agencies and research
councils with ties to polar research held fare-
well parties for their faithful servants and ad-
ministrators. The transition of the 1940s baby
boomers into retirement is increasingly appa-
rent in this research community.

“From retrospective to the future” could also
serve as an apt heading for this account of the
2009 polar year. The future looks challenging
and exciting. Regarding the Swedish Polar
Research Secretariat, the future could entail
new ways of thinking on a number of levels.
The Secretariat has received signals from the
government indicating greater commitment
in several ways. For example, as of writing,
negotiations concerning the takeover of the

Abisko Scientific Research Station from the

Royal Swedish Academy of Sciences are under-
way. Work done at Abisko puts Swedish sub-
arctic research on the map worldwide. Under
the auspices of the Swedish Polar Research
Secretariat, this pre-eminent position will be
nurtured and, we hope, strengthened through
the Secretariat’s institutional role in interna-
tional polar research. The station will be an ex-
ceptional complement to other infrastructure

to which the Secretariat has access, such as sta-
tions in Antarctica and research vessels such as
the Oden. Abisko could also serve as a vital node
in a future mountain research programme, in
which infrastructure such as the Tarfala and
Vindelfjillen research stations could also be
crucial. One source of inspiration for this is the
Arctic Sweden 2008 research programme that
was coordinated by the Swedish Polar Research
Secretariat within the framework of the Interna-
tional Polar Year. The Secretariat’s logistical and
technical experience and competence could also
effectively complement the knowledge amassed

at Abisko over several decades.

VERKSAMHETEN ACTIVITIES



Data and information management represents
another important and complex field that drew
particular attention in the International Polar
Year. Overall responsibility for promoting
these issues has fallen to the Swedish Polar
Research Secretariat. This means that the
Secretariat must have the competence to over-
see and handle data management issues in the
polar research context, for instance, in terms
of data storage and accessibility. It is not, how-
ever, a responsibility to take over all the scien-
tific data produced and managed in Swedish
polar research. Nevertheless, it does entail
greater involvement in and perhaps even entre-
preneurship regarding data issues in general.
A foreseeable third area of greater involve-
ment on the part of the Swedish Polar Research
Secretariat concerns participation in international
organisations and advising the government on
polar issues. These tasks can be accomplished
in part by taking over certain functions from
the Swedish Research Council, which remains
a key cooperation partner. The Secretariat’s
existing cooperative relationship and shared

offices with the Royal Swedish Academy of
Sciences will make it easy to continue develo-
ping our international contact networks.
Given that polar research is contributing
more than ever to studies of global problems
(climate change, most obviously), contacts
with the Academy will assume even greater
importance.

As the departing director of the Swedish

Polar Research Secretariat, [ am moved by

memories of the many experiences I have had

the honour of sharing with my many friends
and co-workers over the years. I embrace the
vision of the future Swedish Polar Research

Secretariat and of future Swedish polar re-

search, both of which I am convinced the new

leadership will realise with the help of staff
both old and new.
Thank you, and best of luck!

P fof!

==

Bild Figure

Inom det historisk-arkeologiska
projektet LASHIPA dokumentera-
des gamla valfdngststationer p&
Sydgeorgien.

The historical-archaeological
project LASHIPA documented old
whaling stations in South Georgia.
Photo: Hamish Laird.
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N2

Malin Avenius

MODERNA POLARHJALTAR

Doktorn som kallas Malte ansl6t i god stil och
fart med en stridsbat frin Amfibiebataljonen,
vilket fick ett och annat 6gonbryn att héjas. Vi
andra som hade samlats vid Operan gick om-
bord pa en liten kustfirja, som vilka 6-pendlare
som helst. Fa personer som befann sig i Géte-
borgs hamn den morgonen i bérjan av juli 2005,
anade att det hir var starten péd den dittills
storsta svenska polarforskningsexpeditionen,
Beringia. Isbrytaren Oden, som vintade ute pa
redden, skulle ta oss genom den legendariska
Nordvistpassagen, fortsitta till Berings sund
mellan Ryssland och USA, och sd smaningom
passera sjilvaste Nordpolen.

Polarforskning ar viktigare 4n nagonsin. Det
har blivit en angeligenhet for hela planetens
framtid, och samtidigt har resor till jordens mest
extrema platser aldrig tidigare vickt sa lite upp-
mirksamhet. Den stora teknikutvecklingen, som
Polarforskningssekretariatet bidragit till under
sina forsta 25 &r, har gjort det mycket enklare 4n
forr att firdas och forska i polaromradena. Vi har
vant oss vid att expeditioner avgir med bit och
flyg flera ganger om éret, och for att mirkas i
nyhetsbruset behéver man gora ndgot drastiskt
eller provocerande. P4 det personliga planet ar
en fird till Arktis eller Antarktis alltjimt en
stor upplevelse, och den polarresenir som vill
Dberitta fir ofta en nyfiken publik.

Nir den sovjetiska atomisbrytaren Arktika
1977 blev forsta dvervattensfartyg att nd Nord-
polen, atervinde kapten Yuri Kuchiyev i triumf.
Han togs emot med pompa och stit och dekore-
rades som en nationens hjilte. Befilhavare
Anders Backman tog svenska isbrytaren Oden
till Nordpolen som forsta icke atomdrivna 6ver-
vattensfartyg 1991 — han fick ingen medalj, men
vil telegram fran Kungen. Sveriges Television
intervjuade via langvagsradiostationen pa
Svalbard, fast det gick lite fel med bildsittningen
i Aktuellts sindning. Svenska folket fick se den

gamla isbrytaren Oden fran 1957, istillet f6r den
nistan splitternya, stérre och modernare variant
som befann sig vid Nordpolen. Marinkemisten
Leif Anderson, som var expeditionens veten-
skaplige ledare, fick fér forsta gingen svara pa
fragan: "Hur kinns det att tillh6ra de mycket

fa som statt mitt p4 Nordpolen?”. Sedan dess
har isbrytaren Oden besokt polen ytterligare sex
ginger och intervjuer kan man numera ge via
satellittelefon.

Nordpolsexpeditionen 1991 atervinde med
mer forskningsmaterial ombord dn samtliga tid-
igare polarexpeditioner lyckats samla in. Det 4r
vad den snabba teknikutvecklingen har gett oss av
verkligt virde — inte tv-intervjuer frin Nordpolen,
utan ett oerhort stort och stindigt okande antal
prover och observationer, som kan sittas ihop till
ny kunskap om hur jorden och rymden fungerar.

Nir vi hade rullat tvirs 6ver Atlanten under
den forsta expeditionsveckan i juli 2005, run-
dat Gronlands sydspets och passerat [lulissat,
dok det forsta isberget upp till allas f6rtjusning.
Redan i Lancastersundet blev det en normalitet
att mota polarvirlden nyduschad och iklidd mor-
gontofflor. Att vi kunde skicka e-post och ringa
hem nir vi ville tog vi for sjilvklart. Hundra
ar tidigare hittade Amundsen Nordvistpassagen,
och livet ombord pa hans fiskeskuta Gjga och
vér isbrytare gir inte att jimfora, fast man be-
héver inte ga sa langt tillbaka i tiden for att se
hur polarutforskarnas tillvaro har férindrats.
Sven Lidstrém, som 6vervintrade som borr-
tekniker pa Sydpolen 2007, triffade sin foregang-
are frin 1966, Lasse Andersson, under Polarforsk-
ningssekretariatets jubileumsfirande i oktober
2009. Han konstaterade: ”Vi dr mycket mer bort-
skimda nu for tiden. Gar internetuppkopplingen
ner blir vi fértvivlade, medan Lasse var hinvisad
till kortvagsradio f6r att ringa hem.”

Dagens alla moderniteter till trots rader det
ofta tuffare férhallanden under polarexpeditioner
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3n vad de flesta minniskor skulle sta ut med pa

sina arbetsplatser. Glaciologen Veijo Pohjola,
som brukar bo i tilt ndr han studerar glacidrer,
tycker att det 4r lyx nir han far anvinda de gamla
slitna husen i Kinnvika pa Nordaustlandet i
Ogruppen Svalbard. "Virmeelement? Nej, cirka
20 minusgrader inomhus, men i alla fall rym-
ligt och vindstilla.” Dir professionella polariven-
tyrare gor stor affir av att 6ver huvud taget sitta
sin fot, gar forskare och tekniker till jobbet om
morgonen och borrar kilometerdjupa hal i isen,
kalibrerar instrument, underhéller maskiner,
samlar in prover och knattrar fram datormodel-
ler med stelfrusna fingrar.
Polarforskningssekretariatets personal, forsk-
arna och alla andra ménniskor som gor expedi-
tionerna majliga, gor sillan nagon stérre sak av
sitt praktiska arbete pa plats. De vetenskapliga
resultaten far tala for sig sjilva. Kanske finns

det en radsla for att forskningsinsatserna ska

skymmas bakom bilder av hjiltar med frostiga
skigg och istappar i 6gonfransarna.

Nir Stena Arctica gav sig av mot Antarktis
hosten 1988 uppmirksammades det i alla fall
med stor fest i Goteborgs hamn. Inte sedan
oktober 1901 hade ett svenskt forskningsfartyg
gett sig av mot samma destination. Expeditio-
nen 1988 markerade starten f6r en ny era inom
svensk polarforskning och var Polarforsknings-
sekretariatets forsta i egen regi. Ombord pa
Stena Arctica fanns material till det som skulle
bli forskningsstationen Wasa pa Antarktis.
Alltsammans firades med flodsprutor, vimplar
och missingsorkester.

Desirée Edmar var stolt 6ver att fa halla tal
och 6nska lycka till pa firden. Hon arbetade vid
Statsradsberedningen och tillhérde den grupp av
beslutsamma och envisa personer frin Regeringen,
Utrikesdepartementet och Kungliga Veten-

skapsakademien som hade gjort den nya

==

Bild Figure

En bild pa isbrytaren Oden |, byggd
1957, visades upp i TV da Oden Il
nadde Nordpolen for férsta gangen.

A picture of icebreaker Oden |, built in
1957, was broadcasted on TV as Oden
Il reached the North Pole for the first
time. Photo: Bjorn Rohsman.
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Bild Figure

Soluppgang vid en av jordens kal-
laste arbetsplatser, Sydpolen, efter
den langsta natten.

Sunrise at one of the coldest work-
sites on earth, the South Pole, after
the longest night.

Photo: Sven Lidstrom.

myndigheten och nysatsningen pa svensk polar-
forskning mojlig. Efter hogtidligheterna pustade
Desirée Edmar ut hos sin svirmor som bodde
i Langedrag. Hon berittade dir om sitt tal som
hade inkluderat historien om Otto Norden-
skjolds dramatiska Antarktisexpedition i bérjan
av drhundradet.”Otto Nordenskjold!” utropade
svairmodern. "Det var en forskricklig karl!
Standigt var han pa resa. Hans stackars hustru
fick klara sig ensam med barnen i dratal och
inte visste man var han holl hus ndgonstans!”
Det visade sig att hon hade varit klasskamrat
med Nordenskjolds dotter Anna som hade upp-
levt baksidan av faderns historiska bravader.

Det kan inte hjilpas, men den som en gang
latit sig lockas av polarvirldars tjuskraft har en
tendens att snart vara lingt hemifran igen. Det
ir ndgot som inte har férdndrats. En annan be-
stindig sak ir att det hinder nagot sirskilt med
en grupp minniskor som tillsammans upplever
isoleringen och den storslagna naturen i Arktis
eller Antarktis. Sven Lidstrom och Lasse Anders-
son dr 6verens om att en av de svaraste sakerna
med att tillbringa en vinter pa Sydpolen ir att
dteranpassa sig till civilisationen.

Plstsligt stod vi pd ett flygfilt utanfor Gris-
torp i Vastergétland. En del av vara kamrater
var pa vig mot Berings sund, men vi tillhérde
dem som hade limnat Odens trygga dick med
helikopter, tillbringat en dag i Barrow i Alaska,
flugit Herkulesplan 6ver Nordpolen och itit en
magnifik avskedsmiddag pa restaurang Huset
i Longyearbyen pa Spetsbergen. P4 vigen hade
gruppen minskat i storlek. De flesta forlorade
vi pa Arlanda. Och nu var de vackra isarna ut-
bytta mot dkrarna vid Vinern. Det var da
marinkemisten Katarina Abrahamsson berittade
om den fértvivlan hon en gang hade kint nir
hon befunnit sig pa en internationell flygplats pa
vig hem frdn en annan expedition. Alla kollegor
hade sprungit ivig till sina respektive avgangar

och limnat henne ensam kvar i vimlet bland

fraimmande minniskor. Sitenis sémniga
militirflygplats var littare att std ut med och
innu en stund radde vi om varandra. Kinslan
av att forlora nagot vid hemkomsten ersattes
snart av glidje 6ver att triffa sin riktiga familj
och att se trad, buskar och blommor igen. Det
tar inte sa ling tid innan man till och med star
ut med tringseln i Nordstans képcentrum, men
det finns en annan kinsla som sitter i desto lin-
gre. En tidigare expeditionsdeltagare har be-
skrivit den i form av en fraga: ”Sa vad ska man
nu gora med resten av sitt liv?”.

S& hir 25 ar in i Polarforskningssekretariatets
historia finns det anledning att titta bade bakat
och framat. Jag hoppas att nista kvartssekel blir
minst lika innehallsrikt som det forsta, och att
ny teknik och nya tankar leder till nya vetenska-
pliga genombrott, men utan att gamla erfaren-
heter och traditioner gloms bort pa vigen. P4 tal
om traditioner, kan vi inte plocka fram flodsprut-
orna igen? Och missingsorkestrarna® Atmin-
stone bildligt talat. Fér dven om expeditionerna
till Arktis och Antarktis numera avgar lika ofta
som vi firar jul och midsommar, sd dr det ingen
liten sak att manniskor reser till jordens mest ex-
trema platser for att utforska dem. Man maste
inte dela ut medaljer, men man kan gott sla
sig for brostet ndr man gér nagot som ir svért,
viktigt och bra. Om man inte sjilv tar plats pa
scenen limnar man den fri fér dem som planter-
ar flaggor pd havsbotten och pratar om olja, gas
och konflikter, istillet f6r om forskning, miljo
och samarbete. Det virsta som kan hinda nir
man stiller sig i stralkastarljuset med frostigt
skigg eller stelfrusen mascara ir att ndgon i
publiken fragar: "Hur kédnns det att vara pa
Nordpolen?”. Nir man har svarat pi det kan
man samtidigt passa pd att beritta hur viktigt
det ir att fortsitta samla kunskap om de
frusna landskapen runt polerna, och att den
kunskapen spelar en avgorande roll {6r fram-
tiden pd var planet.
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MODERN POLAR HEROES V¥

WORTH CELEBRATING

Doctor Malte arrived speedily and in style aboard
a coastal patrol boat of the Amphibious Corps,
raising a number of eyebrows. The rest of us who
had gathered at the Gothenburg Opera boarded
a small coastal ferry, like any other island com-
muters. Few of those who found themselves in
Gothenburg harbour that morning in early July
2005 suspected they were seeing the start of
what was then the biggest ever Swedish polar
research expedition, Beringia. The icebreaker
Oden, which was riding at anchor, was set to
take us through the legendary Northwest Pas-
sage, continue on to the Bering Strait between
Russia and the USA, and then eventually reach
the North Pole itself.

Polar research is more important than ever.
It has become a matter of urgency, crucial to the
future of the planet. At the same time, remote
exploratory journeys have never attracted so little
attention. The huge technical advances to which
the Swedish Polar Research Secretariat has con-
tributed over its first 25 years have made it easier
than ever to reach and do research in polar re-
gions. We have become accustomed to expedi-
tions departing by sea or air several times a year.
To be newsworthy now, you have to do some-
thing drastic or provocative. On a more personal
level, though, a trip to the Arctic or Antarctica
is still a major experience, and polar travellers
willing to tell their tales often draw a curious
audience.

Back in 1977 when the Soviet nuclear ice-
breaker Arktika became the first surface vessel
to reach the North Pole, Captain Yuri Kuchiyev
returned home triumphant. He was welcomed
with pomp and circumstance, and decorated
as a national hero. In contrast, Captain Anders
Backman got no medals for taking the first
non-nuclear surface vessel, the Swedish ice-
breaker Oden, to the North Pole in 1991,
although the King did send a telegram. Sveriges

Malin Avenius
Pole-struck science journalist

Television interviewed Backman via the long-
wave radio station on Svalbard. But because of a
mix-up in the Aktuellt news broadcast, the Swed-
ish public were treated to an image of the old
Oden from 1957 rather than the bigger, more
modern, and almost brand new incarnation
actually at the pole. It was the first time that
marine chemist Leif Anderson, the chief scien-
tist of the expedition, got to answer the question
“How does it feel to be one of the very few people
who have stood at the North Pole?”. Oden has
visited the pole six more times since then, and
nowadays the interviews are conducted by satel-
lite phone.

The 1991 North Pole expedition returned
with more research material than all previous ex-
peditions combined. That is the true value of the
rapid technological advances: not TV interviews
from the pole, but the huge and growing number
of specimens and observations obtained, from
which we can derive new knowledge about how
earth and space function.

After rolling across the Atlantic during the
first week of the expedition in July 2005, we
rounded the southern tip of Greenland and
passed Ilulissat to behold, to everyone’s delight,
the first iceberg of the voyage. By the time we
reached Lancaster Sound, we had become used
to greeting the polar morning freshly showered
and wearing our slippers. We took for granted
our ability to send e-mails and phone the people
back home whenever we wished. Roald Amund-
sen reached the Northwest Passage a hundred
years earlier, but life aboard his fishing boat,
Gjea, and our icebreaker cannot be compared.
You don’t need to look that far back in time to see
how the polar explorer’s existence has changed.
Sven Lidstrom, who wintered at the South Pole
as a drilling engineer in 2007, met his predeces-
sor from 1966, Lasse Andersson, at the Swedish

Polar Research Secretariat’s jubilee celebration in
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Bild Figure

Flaggor p& Nordpolen under
isbrytaren Odens sjatte besok

dar. De flesta forskningsexpeditio-
ner ar multinationella idag.

Flags at the North Pole on
icebreaker Oden’s sixth visit.
Most research expeditions are
multinational today.

Photo: Kajsa Tonnesson.

October 2009. He confirmed that “we are much
more spoilt nowadays — we get upset if our Inter-
net connection goes down, but Lasse could only
use short-wave radio to call home”.

Despite all the modern conveniences, the
conditions faced during polar expeditions are
tougher than most people would tolerate at
work. Glaciologist Veijo Pohjola, who usually
lives in a tent while studying glaciers, consid-
ers it a luxury when he gets to use the old ram-
shackle houses in Kinnvika on Nordaustlandet
in the Svalbard archipelago. “Heaters? No —in-
doors it’s about 20 degrees below zero, but at
least it’s roomy and there’s no wind.” In places
where professional polar explorers make a big
deal of just setting foot, researchers and tech-
nicians go to work every morning and drill
kilometre-deep holes in the ice, calibrate

instruments, maintain machinery, collect

specimens, and peck out computer models

with their frozen fingers.

The Swedish Polar Research Secretariat per-
sonnel, researchers, and all the other people who
make these expeditions possible seldom trumpet
the practical work they do on location. The scien-
tific results do the talking for them. Perhaps
there is a fear their research work would be
obscured by images of heroes with frozen
beards and icicles on their eyelids.

When the Stena Arctica departed for Ant-
arctica in the fall of 1988, the occasion was
marked with a big party in Gothenburg har-
bour involving fireboats, flags, and a brass
band. Not since October 1901 had a Swedish
research vessel left for that destination. The
1988 expedition marked the beginning of a
new era in Swedish polar research, and was
the first conducted under the Swedish Polar
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Research Secretariat’s own auspices. The ship
carried materials that would become the Wasa
research station in Antarctica.

Desirée Edmar was proud to be asked to give
a speech and wish the voyagers success. Then
working for the Prime Minister’s Office, she
belonged to a group of decisive and dedicated
people from the government, including the
Ministry for Foreign Affairs, and the Royal
Swedish Academy of Sciences who had made
possible the new agency and the renewed com-
mitment to Swedish polar research. After the
ceremonies, Edmar relaxed at the home of her
mother-in-law, who lived in Langedrag. There
she talked about her speech, which had told the
story of Otto Nordenskjold’s dramatic Antarctic
expedition at the turn of the century. “Otto Nor-
denskjold!” cried her mother-in-law. “He was a
terrible fellow! He was always away travelling.
His poor wife had to get by on her own with the
children for years, and no one even knew where
he was!” It turned out Edmar’s mother-in-law
had been a classmate of Nordenskjold’s daugh-
ter, Anna, who had experienced firsthand the
downside of her father’s historic exploits.

It can’t be helped, but once you let yourself be
lured by the charms of the polar world, you'll
often likely find yourself far from home. That is
something that hasn’t changed. Another con-
stant is that something special happens to a
group of people who together experience the iso-
lation and magnificent nature of the Arctic or
Antarctica. Sven Lidstrém and Lasse Andersson
agree that one of the hardest things about spend-
ing a winter at the South Pole is readjusting to
civilisation afterwards.

We were standing on an airfield outside of
Gristorp in West Gothia. Some of our compan-
ions were on their way to the Bering Strait, but
we were among those who had left the comfort
and safety of Oden’s deck by helicopter, spent a
day in Barrow, Alaska, flown in a Hercules plane
over the North Pole, and eaten a magnificent
farewell dinner at the Huset restaurant in Long-
yearbyen, Spitsbergen. The group had shrunk
in size along the way. We lost most of our mem-
bers at Arlanda Airport. And now the beautiful
polar ice had given way to the fields of Vinern.
That was when marine chemist Katarina

Abrahamsson told us of the desolation she had
once felt on finding herself at an international
airport on the way home from another expedi-
tion. All her colleagues had gone their separate
ways, leaving her alone in a crowd of strangers.
The sleepy airbase at Satenis was a bit easier to
take, and we exchanged parting words with one
another a while longer. The feeling of losing
something on returning home is soon replaced
by the joy of seeing one’s family again, and of
seeing trees, shrubs, and flowers. Before long,
you can even stand the crowds at the Nordstan
shopping centre, though another underlying
feeling also lurks. One former expedition par-
ticipant has articulated that feeling in the form
of a question: “So now what am I to do with the
rest of my life?”.

Standing here, 25 years into the history of
Swedish Polar Research Secretariat, we find
occasion to take both a look back and a look for-
ward. [ hope the next quarter century will be at
least as rich and eventful as the first, and that
new technologies and ideas will lead to new sci-
entific breakthroughs. But I also hope we won't
forget our old experiences and traditions along
the way. Speaking of traditions, could we get
those fireboats out again, and strike up the brass
bands — at least figuratively? Even though expedi-
tions leave for the Arctic and Antarctica as often
as we celebrate Christmas and Midsummer, it is
still no mean feat for people to travel to the very
ends of the earth to do research. We don’t need to
hand out medals, but we are entitled to pat our-
selves on the back when we do something that
is so difficult, important, and positive. And if
we don’t accept some of the limelight ourselves,
we'll be leaving it solely to those planting flags
on the ocean floor and talking about oil, gas, and
conflict instead of research, the environment,
and cooperation.

The worst thing that can happen if you step
into the spotlight with a frosty beard or frozen
mascara is that someone in the audience might
ask “How does it feel to be at the North Pole?”.
When answering that, we must always be sure to
stress how important it is to continue gathering
knowledge about the frozen polar landscapes,
and how that knowledge will play a decisive role

in the future of our planet.
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Bild Figure

Svensk fjallrav (vulpes lagopus) i
vinterskrud. Stammen i den svenska
fjallkedjan har vaxt till sig men ar
fortfarande utrotningshotad.

A Swedish arctic fox (vulpes lagopus)
with a winter coat. The population in-
habiting the Swedish mountain range
has increased in number but is still

threatened by extinction.
Photo: Tomas Meijer.
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Figure 1

Ice map with expedition route
marked with black.

Oden Southern Ocean
2008/09 expedition

The 2008/2009 Oden Southern Ocean expedi-
tion to the Amundsen Sea was the third Ant-
arctic scientific expedition coordinated by the
National Science Foundation (NSF), the Swedish
Polar Research Secretariat and the Swedish
Research Council.

The focus of the cruise was on improving
knowledge of fundamental processes governing
the distribution and production of greenhouse
gases (halocarbons and CO,), as well as study-
ing the dynamics and evolution of epidemic
diseases in seals. In addition a physical oceano-
graphic project aimed to investigate the influ-
ence of glacier melt water on the water mass
structure in the Amundsen Sea.
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The ship left Montevideo, Uruguay, on the 26%
of November 2008 and reached McMurdo station
in the Ross Sea on the 6% of January 2009. Most
sampling stations were occupied in the Amund-
sen Sea and some stations were performed along
a transect in the Ross Sea towards McMurdo
Sound. During the course of the cruise thirteen
8-hour ice stations were occupied, as well as four
24-hour stations. On 44 stations the water column
was sampled for the analysis of chemical and bio-
logical properties. Sea ice cover was the primary
factor in determining the positions of the stations.
Two participants from polar teacher pro-
grammes were also onboard, taking part in

different research projects.
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The biogeochemical cycle of

organo-halogens
(Abrahamsson, Barrdahl, Engelbrektsson,
Mattsson)

Volatile halogenated organic compounds (organo-
halogens) are ubiquitous trace constituents of
the upper oceans and the atmosphere. They
play a significant role in atmospheric chemis-
try and the biogeochemical cycling of the ele-
ments chlorine, bromine and iodine in the
global environment.

The overall objective of the project was to
better understand the key processes that de-
termine the flux of these compounds from the
sea to the atmosphere in polar regions, thereby
influencing the ozone chemistry in the polar
troposphere. The project contributes to our
understanding of the role of both chemical
and biological production and degradation of
organo-halogens in regulating the oxidising
capacity of the atmosphere. It also improves
our knowledge of the natural biogeochemical

cycling of halogens in polar regions.

SO

The project had three principal themes:

1. Field and observational studies on fluxes over
interfaces and as in situ production rates.

2. Experimental studies of rates and mecha-
nisms of abiotic and biotic production and
degradation.

Distribution studies on vertical mixing and

degradation and processes close to sediments.

The project participated in two legs, Gothen-
burg—Montevideo and Montevideo—McMurdo.
Halocarbons were determined in air samples
and in surface seawater collected continuous-
ly through the ship’s surface-water inlet. Sea-
water samples were also collected from the ro-
sette sampler at 44 stations, with special em-
phasis on high-resolution depth profiles in the
deepest 50 m. At the ice stations we sampled
ice cores, surface seawater, snow and brine for
the determination of halocarbons. At four 24-
hour stations, specially designed flux cham-
bers were placed on sea ice in order to measure

the flux of halocarbons.
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Figure 2

The sea-ice team using the ice-
core drill to collect samples of the
Antarctic seaiice.

Photo: Melissa Chierici.
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This year’s cruise gave us the opportunity

to make an inter-annual comparison of the
fluxes of halocarbons over the Atlantic and
along the coastline of Chile. The concentra-
tions of 15 naturally produced halocarbons in
surface water and air varied considerably along
the cruise track with the highest values in
high productivity areas in the North Sea and
along the coastline of Chile, which correlates
well with the crossing in 2007.

One of the most challenging parts of the
project was to measure the fluxes of halocarbons
in sea ice. Our results are most promising.
Iodine-containing compounds were produced
in the ice by microorganisms, whereas the
bromine-containing compounds had their
sources in seawater. The difference in origin
was reflected in the distribution of compounds
in the upper water column, where brominated
compounds dominated in open water, and

iodinated in ice covered areas.

100 50 0
Distance (km)

Studies of the distribution of halocarbons in
the water column showed the possibility to use
halocarbons as indicators of glacier melt water
and remineralisation.

Circulation of warm oceanic
water and glacier melt water
(Bjérk, Nohr, Wahlin)

The aim of the project was to study the circu-
lation of warm salty Circumpolar Deep Water
(CDW) and the spreading of glacier melt wa-
ter in the Amundsen Sea area. The West Ant-
arctic ice shelves are vulnerable to melting
due to the heat contained in the CDW that
crosses the shelf and circulates below the ice
shelves (floating tongues of glacier ice). Re-
cent observations show that the ice shelves
are thinning and that the continental ice
sheets are flowing faster towards the sea.
The low salinity melt water formed by melt-

ing glacier ice eventually leaves the shelf
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and becomes an important ingredient in the
freshwater budget of the Southern Ocean, and
also influences sea ice formation.

The circulation of the water masses was
studied by measuring the salinity, temperature,
oxygen content and velocity of the water with in-
struments that were submerged at each station
(CTD and LADCP). In addition to the hydro-
graphic sections we collected information from
several yo-yo stations, the results from which
are used to analyze the tides in the region.

A hydrographic section showed an inflow
of warm, salty CDW in the channel leading
to the Western Amundsen Sea Basin, and the
Getz and Dotson Ice Shelves. This was the
first time such an inflow was measured
directly (i.e. with a submerged ADCP). The
inflowing water transported approximately
1.2-2.1 TW of heat towards the glaciers, a
quantity that nearly doubles the only existing
previous (indirect) estimate, from 2004. Above

the warm and salty deep water core lies a 100—

200 m thick intermediate water layer that has

been cooled and freshened by subsurface melt-
ing of ice shelves and icebergs.

Inorganic carbon transformation
(Chierici, Mattsdotter)
The aim of this project was to quantitatively in-
vestigate the mechanisms driving the oceanic
carbon dioxide system and the CO, air—sea flux
in areas differentiated by water column stratifi-
cation, ice cover/extent and freshwater input in
the Pacific sector of the Southern Ocean. The
biogeochemical transformation of carbon was
evaluated from CO, system data and informa-
tion on water mass properties in the water
column. Another goal was to investigate the
natural variability of the marine carbonate sys-
tem in the area, to provide basic information
needed to predict the response to future changes
in the CaCO, saturation in the Southern Ocean.
Polar oceans function as sinks of atmospheric
carbon dioxide. However, due to limited data
coverage, little is known regarding the temporal

and spatial variability of the processes
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Figure 4

Rosette-CTD used for water
sampling. Photo: Melissa Chierici.
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Figure5

A swift way to collect skin and
blubber samples for analyses of
genetics and contaminants is to
take biopsies skiing. Here a
crabeater seal is approached.
Photo: Jonas Teilmann.

driving the CO, system. It is anticipated that the
cold polar oceans will be the first affected by in-
creased oceanic CO, levels. Resultant acidifica-
tion may affect the ecosystem and the biological
carbon pump.

Data on total alkalinity (AT) and pH are
used to investigate the CO, system in the water
column, the surface water and the sea ice. We
use alkalinity and salinity relationship to de-
rive freshwater fractions and estimate source
waters. This information together with nutri-
ent data from other research teams is used to
calculate the amount of carbon transformed
due to biological and physical processes from
winter to summer. Water samples for the de-
termination of AT and pH were taken onboard
during the expedition.

Preliminary results from data on AT, pH and
the calculated saturation depth of aragonite in
the Amundsen Sea show the influence of the
low pH water in the Circumpolar Deep Water.
This water highly influences the CaCO, satura-
tion depth in the Amundsen Sea. The mean sat-
uration depth is about 250 m, which can be com-
pared with the mean for the entire Southern
Ocean of 700 m. The low pH water may affect
organisms such as the pteropod limacine helicina,

which forms an aragonite containing shell.

Processes driving the CO, flux
in seawater-ice-air and brine
(Fransson, Nilsson)
The project aimed to provide an understand-
ing of how different sea ice conditions affect the
CO, system and the vertical transport of carbon
due to gas fluxes and brine release from sea ice.
We investigated the sea—ice—air CO, fluxes, the
transport of CO, between sea ice, brine and un-
derlying water, and addressed questions related
to the effect of a decreased sea ice cover on the
sea—ice—air CO, fluxes, brine rejection and the
effect of carbon transport to the deeper water.

In the Amundsen and Ross Seas, biological
production and carbon fluxes are highly depend-
ent on the ice cover, the formation and melting
of sea ice, and varying sea-ice types such as
first-year ice and multi-year ice. Within the sea
ice there is also a unique ecosystem that af-
fects chemical and physical properties, fluxes of
gas and particles within the sea ice, and carbon
transport to and from the sea ice. Changes in
the vertical transport of carbon may be expected
due to the increased melting of sea ice.

Samples of sea ice, brine, under-ice water
and snow were collected from the Antarctic sea
ice and analysed for CO, system parameters,

salinity and temperature. An ice-core drill
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Figure 6

Preliminary results from data on a)
pH and b) the calculated saturation
depth of aragonite (CaCO,] in the
Amundsen Sea shows the influence
of the low pH water in the circum-
polar deep water. This water highly
influences the CaCO, saturation
depth in the Amundsen Sea.

s

facilitated collection of sea-ice cores of different
characters and thickness. The sea-ice cores were
cut into pieces and melted in air-tight bags be-
fore analysis. Brine was collected from drilled
sackholes, and seawater under the sea ice was
samp-led using a sampling device equipped
with a pump. CO, flux chambers and a CO, gas
analyser were employed to estimate the CO, gas
fluxes between sea ice or snow and atmosphere.

Preliminary data on sea-ice AT, pH, salinity
and temperature showed variability from the sea-
ice top to bottom in all ice cores. The variation in
AT correlated linearly with salinity, except for on
a few occasions that may indicate calcium carbon-
ate drainage from the ice. pH varied due to fac-
tors such as biological productionand respiration,
and CO, gas fluxes. In the sea-ice top and bottom,
pH was lower compared to the centre of the core,
indicating higher CO, content, maybe due to bac-
terial respiration or gas exchange. In the centre
of the ice core, pH was close to 9, which related to
very low fCO, (less than 20 patm). Research on
the various biogeochemical processes in sea ice
and brine rejection is being conducted by collabo-
rating Swedish and US teams.

TLES S

Epidemic diseases in Antarctic
and Arctic seals

(Harkonen, Karlsson, Teilmann)

This program explores processes involved in
the evolution of disease resistance. Epidemiol-
ogy and immunogenetics of canine distemper
virus in the Antarctic seals are investigated
parallel with phocine distemper virus in Arctic
and North Sea seals. Mass mortalities caused
by morbilliviruses have occurred in seal pop-
ulations in both hemispheres over the past 55
years. A majority of crabeater seals in inves-
tigated areas in Antarctica died in the 1950s.
Blood serum samples collected during the
SWEDARP expedition in 1989 showed that
the likely cause was a canine distemper virus
(CDV), probably introduced by contact with
sledge dogs at a time when vaccine was inef-
ficient, and which seems to have circulated
among crabeater seals and leopard seals ever
since. Mass mortalities caused by phocine dis-
temper virus (PDV) wiped out about 50% of
European harbour seal populations in 1988
and 2002, and later studies showed that the

infective agent is circulating among several
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Figure 7

Aninquisitive Adelie penguin
checking out instruments on the
seaice. Photo: Agneta Fransson.

)

species of Arctic seals, constituting a reservoir
for the PDV.

The Antarctic seal project investigates the
role of infectious diseases in the population
dynamics of Antarctic seals, and the mecha-
nisms involved in the evolution of disease
resistance. Further tasks are to identify and
analyse the epidemiology of other invasive in-
fectious agents in the Antarctic biota and to in-
vestigate the fatty acid composition of blubber
in all seal species, which gives information on
the role of these species in the ecosystem.

Using an inflatable on open water and skis
for transport on snow-covered ice, seals were
caught when Oden was moored to large ice floes.
All together 77 seals were sampled: 52 crabeater
seals, 24 weddell seals and one Ross seal. Seals
were approached slowly and captured after a short
rush using pole nets. Contained by the nets,
seals were held still for about 30 minutes without
anaesthesia while samples were taken and then

released (see video by participating teacher Jeff

Peneston: www.polartrec.com/node/7933). Twen-

ty additional samples from freeze dried crabeater
seals were collected close to Lake Hoare field
camp in Dry Valleys, Antarctica.

Hair samples have been analysed for mercury,

and blubber samples for fatty acid profiles. These

ui' AR ™

data are being compared with earlier collected
material from seals from the northern hemi-
sphere. Levels of mercury in various seal species
indicate the trophic level at which they forage.
Seals feeding on fish show considerably higher
concentrations of mercury compared with seals
that predominantly feed on krill. Fish feeders
such as weddell seals (Antarctic) and bearded
seals (Arctic) showed higher levels of mercury
compared with crabeater seals (Antarctic) and
ringed seals (Arctic). Virological investigations

are ongoing in collaboration with a German lab.

Black carbon (soot] and
persistent organic pollutants
(Kylin, Kylin)

Aerosol black carbon (BC) is emitted during
fossil fuel and biomass combustion. BC particles
absorb solar radiation and are a major contri-
butor to global warming. In the form of aero-
sol particles, BC undergoes long-range atmo-
spheric transport to remote areas where rain
and snow scavenging will remove the particles
from the troposphere. When present in snow,
BC reduces reflectance, and thus affects the cli-
mate. The presence of BC particles in the snow
also increases the absorption of solar radiation,

which may affect the rate of snowmelt.
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The Antarctic Peninsula is one of the most rap-
idly warming regions on Earth. The western pe-
ninsula, Bellingshausen and Amundsen Seas
have recently experienced declines in sea ice
extent and duration, and glacier fronts are re-
treating. Atmospheric BC levels are 4-10 times
higher on the peninsula than elsewhere in Ant-
arctica. Our hypothesis is that atmospheric dep-
osition of BC is greater along the Antarctic Pe-
ninsula than in continental Antarctica, leading
to levels of BC in snow that impact the timing
and duration of the snowmelt season. We sam-
pled BC levels in snow to obtain spatial distri-
bution data of BC deposition in Antarctica. The
samples were obtained by collecting snow from
the ice, upwind from the ship and after having
removed the uppermost layer of snow (see video
by participating teacher Jeff Peneston: www.
polartrec.com/node/8371). The data, when fi-
nalized, will be used to assess the impact of BC

on ice melt in western Antarctica, and determine
regional and global climate forcing capacity of
anthropogenic BC.

Persistent organic pollutants, such as DDT
and PCB, are emitted primarily at low latitudes.
However, due to a temperature driven process,

a substantial part of the emitted pollutants will
end up in the polar regions. The Arctic is now
one of the most investigated areas of the world
with respect to this type of pollutants, but consid-
erably less data exist for the Antarctic. We sam-
pled air and water for a number of these pollut-
ants to obtain additional reference data for the
Southern Hemisphere to test the models used

for long-range transport to the polar regions.

Non-Redfieldian P cycling

in the Southern Ocean

(Ingall, Brandes, Diaz)

Circumpolar Antarctic mode and intermediate
waters are important routes for the transfer of
heat, freshwater and nutrients between high and
low latitudes. Data from numerous studies in
sub-Antarctic mode and intermediate water for-
mation regions suggest that high latitude phos-
phorus (P) cycling alters the balance of major
nutrients present in low latitude waters. During
the summer, nitrogen (N) to P uptake ratios ob-
served in Southern Ocean surface waters are un-
expectedly low relative to Redfield stoichiometry.
Conversely, the remineralization of organic ma-

terial at depth in this region reflects preferential

release of P relative to N, a phenomenon that
produces low N:P ratios in subsurface waters.
Although these unusual P uptake/remineraliza-
tion patterns within the Southern Ocean are well
documented, current speculations invoke uptake
and remineralization behaviors unique to dia-
toms in high latitude regions.

We sampled and isolated dissolved and par-
ticulate materials from 0-1 000 m water col-
umn profiles along a meridional transect in
sea ice covered waters of the Southern Ocean.
Synchrotron-based X-ray spectromicroscopy
was used to map and chemically characterize
P and associated elements in organisms and
particulates at sub-micron scales. Electro-
dialysis will allow chemical characterization
of the most representative DOM samples yet
recoverable. Combining these techniques with
traditional methods, our work will generate new

and unique insights on Southern Ocean P cycling.

Biophysical variability in the
Southern Ocean

(Sambrotto, Stammerjohn, Yuan, Swenson)
The overarching objective of this project was
to investigate physical and biogeochemical var- +
iability in the Amundsen and Ross Seas, two

Figure 8
regions which show contrasting responses to

The icebreaker Oden is primarily
climate change and are perhaps the least sam- aresearch platform but it is also
a good place to have a coffee and
meet new friends.

addressed the extent of Circumpolar Deep Photo: Bjérn Eriksson.

pled in the Southern Ocean. Specifically, we

ARSBOK YEARBOOK 2009



Water (CDW) intrusions along the shelf, as-
sessed freshwater inputs from glacial melt and
changes in sea ice production, and examined
the biogeochemical fluxes in response to the dif-
ferent physical environments, all in the context
of surface forcing associated with large-scale cli-
mate patterns. The actual area is undergoing
some conspicuous changes that include the thin-
ning and collapsing of ice shelves and contrast-
ing regional changes in the duration of the sea
ice season. The CDW is a water mass of particu-
lar significance to physical and biological dynam-
ics, that regionally floods the continental shelf,
directly threatening the stability of ice shelves,
and hence the ice sheet. Linking the climate sen-
sitive aspects of this region to the changes in local
ocean physics and biogeochemical fluxes is a key

focus of this project.

Controls on climate active gases
by Amundsen Sea ice biota

(Yager, Smith, Dennett, Heimlich, Bakker, Mass)
It is confirmed that polar regions are changing
rapidly in response to human activities. Chang-
es in sea ice extent and thickness will have pro-
found implications for productivity, food webs
and carbon fluxes at high latitudes. Since
controls on the production and destruction of
climate-active gases are very likely coupled to the
extent and type of microorganisms living at or

near this critical interface, changes in both the

extent and type of sea ice will greatly affect the

balance between the marine environment and

the biosphere. Understanding critical feedbacks
between climate and the marine biosphere be-
comes increasingly urgent as we project rates of
change into the future.

We hypothesized that:

1) the physical properties of the sea-ice environ-
ment will determine the community struc-
ture and activities of the sea ice biota;

2) the productivity, biomass, physiological
state and species composition of ice algae
will determine the production of specific
classes of organic carbon, including organo-
halogens;

o
~

heterotrophic co-metabolism within the ice
will break down these compounds to some
extent, depending on the microbial com-
munity structure and productivity, and

4) the sea ice to atmosphere fluxes of CO, and

organohalogens will be inversely related.

Although sea-ice biota have been studied for
decades, this cruise afforded us an important
and unique opportunity to study their impact
on climate-sensitive biogeochemistry. The
Antarctic transect covered more than 3 000
miles of the ice-covered. Pacific sector, and al-
lowed us to examine a large range of sea-ice
conditions and types, normally unavailable
within a single expedition.

Expeditionen med isbrytaren Oden till Antarktis 2008/09 var den tredje expeditionen som
koordinerades av den amerikanska forskningsfinansiaren National Science Foundation till-
sammans med svenska Polarforskningssekretariatet och Vetenskapsradet. Forskare inom
svenska och amerikanska projekt deltog i expeditionen, liksom tva personer fran forsknings-
inriktade lararprogram.

Expeditionens fokus var studier i Amundsenhavet, dar forskarna undersokte de fun-
damentala processer som styr spridning, fordelning samt produktion av vaxthusgaser
(halokarboner och COz], spridning och utveckling av sjukdomar i sal, samt studier av hur
smaltvatten fran glaciarer paverkar vattenmassorna i havet.

Isbrytaren Oden avgick fran Montevideo i Uruguay 26 november 2008 och nadde fram
till McMurdosundet vid Antarktis 6 januari 2009. De flesta provtagningsstationer utfordes i
Amundsenhavet och ndgra fa i Rosshavet under de totalt 20 dygn som var avsatta for forsk-
ning. Under dessa dagar utfordes 13 isstationer om 8 timmar samt fyra isstationer om 24
timmar. Dessutom genomfordes totalt 44 stationer med vattenprovtagning for att studera
vattenmassornas fysiska och kemiska egenskaper.
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LASHIPA 6 - archaeological

field investigations of whaling
stations at South Georgia

Aim and research questions

The expedition was carried out as a component
of the historical-archaeological research project
LASHIPA, a research project within the frame-
work of the International Polar Year 2007-2009.
The expedition sought new knowledge in re-
gard of one of the most controversial chapters in
the history of the polar areas — the 20" century
whaling industry. The expedition documented
the remains of two whaling stations on the sub-
Antarctic island of South Georgia — Prince Olav
Harbour and Ocean Harbour.

The overarching aim of the research project
LASHIPA is to explain the historical develop-
ment of large-scale natural resource exploita-
tion in the polar areas from the 17 century to
the present, and the ensuing consequences for
the geopolitical situation and the local environ-
ment (Avango and Hacquebord 2008).

The data collected by the expedition are be-
ing used to answer several important questions

regarding the development of the whaling

industry in Antarctica. How did the whaling
companies design their whaling stations —
technologically, socially and for what reasons?
What strategies did they develop to adapt whal-
ing to the political, social and environmental
conditions of the Antarctic and sub-Antarctic
and what strategies did they use to gain control
over territories and resources? Did the stations
have other functions besides whaling?

The fieldwork

The expedition was based on the sailing ship
Seal, operated by Hamish and Kate Laird.
Fieldwork commenced at Prince Olav Harbour,
a sheltered inlet in Possession Bay on the
north coast of South Georgia. At this location
a South African-British company established a
whaling station in 1916, continuing operation
until 1931. Although some of the buildings are
still standing, most of the station lies in ruins.
Due to the presence of asbestos, the team was

obliged to work in asbestos protection outfits.

N

Principal investigator/
project leader

Dag Avango

Division of History of Science and
Technology, Royal Institute of
Technology, Stockholm

and

Arctic Centre, University of Groningen
The Netherlands

<=

Participants

Ulf Gustafsson
Arctic Centre, University of Groningen
The Netherlands

Bjern L. Basherg

Economic History Section, Norwegian
School of Economics and Business
Administration, Bergen, Norway

Gustav Rossnes
Norwegian Directorate for Cultural
Heritage, Oslo, Norway

Figure 1

Cultural heritage or environmental
hazard? The South Georgia whaling
stations contain important historical
information, but also asbestos which
makes it necessary to wear protection
clothes and masks during field work.
Photo: Hamish Laird.
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Figure 2

Whalers graves on a ridge above

the whaling station at Prince Olav
Harbour. Some of the graves had
iron crosses with names on, others
had smaller wooden crosses without
names. Did the differences reflect
different social categories at the
station? Photo: Gustav Rossnes.

The second whaling station mapped by the
team was Ocean Harbour, built in 1909 by a
Norwegian whaling company and operated
until 1920. After closure, the company dis-
mantled the station. With the exception of
one standing building, the only remains
at the site are foundations and soil imprints.
Essentially, the expedition team employed
four different methods when documenting
the whaling stations: Dag Avango and Ulf
Gustafsson mapped the stations and surround-
ing landscapes with a total station; in addition,
a high quality GPS unit was used for mapping
larger landscape features such as coastlines;
the expedition photographer Gustav Rossnes
compiled a complete photographic documen-
tation using a high quality digital camera; and
Bjorn Basberg made measured drawings. In
this way, the team mapped, drew and photo-
graphed all features at Prince Olav Harbour
and Ocean Harbour.

Preliminary results

The general structure of the Prince Olav Har-

bour was similar to other whaling stations at
South Georgia, with separate areas for housing,
production and livestock. The production system
followed a standard pattern —a flensing plane
surrounded by cookeries for blubber, meat, bone
and steam, including tanks for whale oil. How-
ever, the station used an old fashioned technolo-
gy compared to other Antarctic whaling stations
as it lacked the usually clearly visible hierarchical
division in the placement of management and
workers housing. The differences are partly relat-
ed to topographical constraints, but most likely
they also reflect differences in the industrial
cultures of the whaling companies.

The whaling station at Ocean Harbour sup-
plied valuable information on a crucial but of-
ten overlooked technological challenge for whal-
ing companies operating in the polar regions:

access to freshwater. In places such as South
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Georgia, most of the freshwater is in solid form  and dry spaces for buildings and production

(ice). At Ocean Harbour the company secureda  units and access to freshwater.

constant flow of freshwater by building a dam

References
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and a system of water pipes and ditches that
led the water to the production plant. Thus,
the field results demonstrate that the location
of whaling stations was a result of a multitude
of factors — reasonable harbour conditions, flat

Expeditionen utgjorde en del av det historisk-arkeologiska internationella polardrsprojektet
LASHIPA som sokte ny kunskap om valfdngstindustrins historia i Antarktisomradet. Det
overgripande syftet med LASHIPA ar att forklara utvecklingen av storskalig naturresurs-
exploatering i polartrakterna, och dess geopolitiska konsekvenser.

Expeditionen dokumenterade tva valfangststationer pa 6gruppen Sydgeorgien. Den ena,
Prince Olav Harbour, drevs av ett brittisk-sydafrikanskt foretag aren 1916-1931. Den andra,
Ocean Harbour, drevs av ett norskt féretag aren 1909-1920. Den insamlade datan anvands
for att besvara viktiga fragestallningar om valfdngstindustrins utveckling - t.ex. hur fore-
tagen anpassade sin verksambhet till de politiska, sociala, geografiska och klimatmassiga
omsténdigheterna pa isolerade platser i polaromradena som Sydgeorgien, och varfér?

Expeditionen var baserad pa segelfartyget Seal. Dokumentationen utférdes med hjélp av
totalstation, GPS-instrument, digital kamera samt méattband, papper och penna. Prince
Olav Harbour hade likheter med andra valfangststationer pa Sydgeorgien, men det fanns
aven viktiga skillnader; foretaget anvande en aldre teknologi an andra stationer och avstod
fran att tydligt markera sociala hierarkier i bebyggelsen. Skillnaderna forklaras delvis av
lokala topografiska forutsattningar, men de reflekterar aven kulturella skillnader mellan
foretagen. Ocean Harbour gav vardefull information om en ofta forbisedd teknisk utmaning
for valfangstforetagen - tillgangen till vatten, vilket man d&r l6ste med hjalp av ett komplext
kanalsystem som band samman sma men viktiga sétvattentillgangar i det kringliggande

landskapet.

==

Figure 3

The production area at Prince Olav
Harbour whaling station. The open
areain the centre is the flensing plane.
To the left of it are the remains of the
cookeries and a guano factory. To the
rightis the blubber cookery, laboratory
and a butcher shop. Behind is the oil

tanks and boilery.
Photo: Gustav Rossnes.

Figure 4

Elephant seal in the former butcher
shop at Prince Olav Harbour. The
abondoned whaling stations at South
Georgia have been re-claimed by the
Antarctic fauna. Photo: Dag Avango.
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Figure 1

The figure shows two DOMs on their
way down the hole. The water level

is about 50 m below the surface.
Photo: Mark Krasberg.

The neutrino telescope
lceCube at the South Pole

The aim of IceCube
The AMANDA collaboration demonstrated
during the 1990s the feasibility of using trans-
parent ice at large depths in Antarctica for
neutrino telescopes. The scientific goals set
for these telescopes are to use neutrino particles
from space to investigate different scientific issues
such as the “dark matter” of the Universe and the
sources of the highest energy cosmic rays.
Neutrino particles are extremely penetrative
and interact very rarely with matter. It is antici-
pated that the neutrinos are produced by differ-
ent violent processes in the Universe, and that
the ability to detect high-energy neutrino sources
will open a new window through which to study
the Cosmos. However, very large detectors have
to be used in order to compensate for the ex-
tremely low probability of neutrinos interacting
with matter. The neutrino telescopes are sensi-
tive to the Cherenkov light emitted from electri-
cally charged particles created by neutrino

FORSKARRAPPORTER CRUISE REPORTS SWEDARP 2008/09

interactions deep in the ice. The ice sheet at the
South Pole is 2 800 m deep and extremely
transparent at large depths. The AMANDA neu-
trino telescope was constructed between 1995
and 2000, mainly at depths between 1 500 m
and 2 000 m, where the optical modules were
deployed in holes drilled by pressurized hot
water. The AMANDA detector has been success-
fully operative and registering data since Febru-
ary 2000. The construction of the much larger
IceCube detector began in January 2005 at the
same location, as a result of the success of the
AMANDA. The complete observatory will con-
sist of about 4 800 optical modules deployed
between depths of 1 450 m and 2 450 m in

80 holes instrumenting a volume of about

1 km?. The digital optical modules for IceCube
(DOMs) are considerably more advanced than
those used in AMANDA, digitising the photo-
multiplier signals and transmitting all informa-

tion in digital form to the surface. Timing

O




calibration, which was performed manually

and took several weeks for AMANDA, occurs
automatically every two seconds for the whole
IceCube array. An air shower array on the sur-
face above the neutrino telescope, IceTop, will
detect air showers from cosmic rays interacting
in the atmosphere. The combination of IceTop
and the detectors in the ice will allow calibra-
tion of IceCube using atmospheric muons

as well as facilitate analysis of the chemical
composition of the incoming cosmic rays.

The ice work

Personnel and scientific equipment are trans-
ported by air from Christchurch, New Zealand
to the US base McMurdo on Ross Island, and
then to the Amundsen-Scott station at the
geographical South Pole by Hercules aircrafts.
Heavy equipment can also be transported

by sea once a year arriving at McMurdo in
January—February. The construction of the

new IceCube Neutrino Observatory continued

during the 2008/09 summer season. During
the four previous austral summer seasons, 40
strings with 60 DOMs each had successfully
been deployed. During this season 19 new
strings with a total of 1 140 DOMs were de-
ployed giving a partially complete IceCube tele-
scope with 59 strings. One of the strings was
the first special string for the low energy exten-
sion of IceCube called DeepCore, which will

be situated in the centre of IceCube and in the
most transparent ice at 2 100-2 450 m depth.
DeepCore will improve the sensitivity of
IceCube for dark matter search and low energy
science. It will also make it possible to search
for neutrinos from above the horizon. The
DeepCore extension was made possible thanks
to a large contribution from The Knut and
Alice Wallenberg Foundation.

Preliminary results
The analysis of data taken by the AMANDA

telescope is still in progress. A general paper

==

Figure 2

Some of the Swedish people involved in
the IceCube deployment 2008/09 at the
South Pole. Top left: Kurt Woschnagg,
Jimmy Vinblad, Anders Nilsson, Fredrik
Sorqvist, John Bengtsson. First row
left: Sven Lidstrom, Jonas Kalin, Sarah
Amandusson, Per Olof Hulth, Karl-
Fredrik Karlsson and Jonas Enander.
Missing: Olle Engdegard.

Photo: Mark Krasberg.
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Figure3

Preliminary significance map fora
point source search in six months of

data taken with the 40 string configura-
tion of IceCube. The sky map is presen-

ted in equatorial coordinates.
No significant source is observed.

=

Figure 4

The South Pole marker for 2009.
Photo: Per Olof Hulth.

on principles and first results was published in
Nature (Andrés et al. 2001). More than 6 500
neutrino candidates have been recorded, but so
far no evidence for extraterrestrial neutrinos has
been found. About 35 scientific papers in refe-
reed journals have been published. These in-
clude papers on the search for neutrino point
sources during the seven years AMANDA has
been running (R. Abbasi et al. 2009a), the ice
properties in the AMANDA volume (Acker-
mann et al. 2006b) and the search for neutrinos
from strange Gamma Ray Bursts (GRB), which
are the most powerful explosions in the uni-
verse (Achterberget al. 2006¢, Achterberg et
al. 2007b).

As the size of the IceCube detector increases
for every year, it has given better and better

sensitivity for detecting neutrinos. IceCube is

0.5

now superior to AMANDA and several publi-
cations have been produced. A report on the
performance of the first IceCube string de-
ployed (Achterberg et al. 2006a) as well as the
first results on atmospheric neutrinos from
data taken by the 9-string detector during
2006 (Achterberg et al. 2007a) have been pub-
lished showing that the new IceCube technol-
ogy works very well. A solar activity giving an
increased rate of low energy particles occurred
on 13 September 2006 and was observed by
the IceTop detector and reported (Abbasi et
al. 2008a). The best limits for dark matter an-
nihilation in the Sun were obtained by IC22
(IceCube with 22 strings) and published (Ab-
basi et al. 2009b).

The 40 IceCube strings (IC40) were per-
forming very well and registered data together
with the AMANDA array (April 2008—May
2009). The instrumented volume corresponds
to about half a km? of ice. The first six months
of data from 1C40 was used in the search for
neutrino point sources. Figure 3 shows the sky
map of the direction from where the recorded
neutrinos were coming. The probability of an
excess (deficit) of neutrinos in a specific di-
rection is also shown. No significant neutrino
source was found. There were 6 796 neutrinos
from the Northern hemisphere compatible to
be produced in the atmosphere by cosmic rays.
Down going atmospheric muons were rejected
to 10~ in the Southern hemisphere.
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Neutrinoteleskopen AMANDA och IceCube pa Sydpolen

Konstruktionen av det nya neutrinobservatoriet IceCube pagar intensivt vid Amundsen-Scott
stationen vid den geografiska Sydpolen pa Antarktis. Observatoriet byggs pa samma

plats som neutrinoteleskopet AMANDA som fardigstalldes &r 2000. Teleskopen bestar av

en mangd ljusdetektorer som sénks neriisen pa 1 500-2 500 meters djup med hjalp av en
varmvattenborr. Totalt kommer en kubikkilometer av isen att instrumenteras med 4 800
ljusdetektorer, som detekterar den mycket svaga ljusblixt som bildas da neutrinopartiklar
kolliderar med en atom nere i isen. Teleskopen kan bestdamma riktningen pa den inkomman-
de neutrinon med nagon grads noggrannhet. Malsattningen &r att observera neutriner fran
kosmiska kallor som aktiva galaxer, gammablixtar, och universums moérka materia. Under
sésongen 2008/09 installerades 19 nya detektorstrangar (rekord!) med 60 ljusdetektorer
vardera. Nar sdasongen avslutades bestod IceCube av 59 strangar av de planerade 80. De
installerade ljusdetektorerna fungerar mycket bra och atmosfariska neutriner har redan
observerats. IceCube beraknas vara fardiginstallerat 2011. Sverige bidrog med tre borr-
tekniker och tva forskare vid drets expedition. Ytterligare sex svenskar var anstallda av USA

som borrtekniker.

==

Figure 5

The old observatory building at the
South Pole buried in the snow.
Photo: Per Olof Hulth.
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Figure 1

Pulling up a Russian corer froma
small lake in southern Greenland.
Photo: Nicolaj Krog Larsen.

Past impact of warming
on the Greenland Ice Sheet
- second fleld season

The objective of this project is to investigate
how the ice margin of the Greenland Ice Sheet
reacted to earlier periods of warming, the inter-
relationship between sea-ice and sea-level
changes and furthermore, to ascertain how
such changes have affected human adaptation
and migration. This research is part of the
Danish-led RINK project — Respons af Ind-
landsisen til Naturlige Klimaaendringer.

The activities reported here are from the
second field season within the RINK project
in southernmost Greenland. The main purpose
was to core threshold lakes and collect rock
samples for cosmogenic exposure dating, from
high altitude bedrock and erratics, in a 100 km
transect from nunataks to the outer coast and
from moraines. Greatest effort was applied to
coring threshold lakes, which record glacial ad-
vances of the Greenland Ice Sheet by changes

in sedimentation: from gyttja to more minero-

genic sediments. A special focus was accorded
the timing of the Little Ice Age (LIA, 161-19%

century) along the southernmost part of the

Greenland Ice Sheet. This region is known for
its vigorous response to climate change, such as
the Little Ice Age and the recent warming in the
20™ and 21 century. Another important com-
ponent of the project is to look for ancient DNA
in lake archives from the last 10,000 years, in
order to gain more knowledge about past envi-
ronmental changes. The set of exposure dates is
— together with the samples collected last year —
intended to give an overall estimate of the thin-
ning and recession of the ice margin during the
last 10,000 years. Other objectives were to locate
marine and lacustrine sedimentary archives
and map landforms indicative of glacial erosion

and sediment accumulation.

Fieldwork

During five weeks from mid-June to mid-July,
we worked in two areas in south and southwest
Greenland around Narsarssuaq and Fiskenees-
set. We were transported by helicopter, which
meant that the equipment had to be kept at a
minimum. Our main study sites were located
around the threshold lakes, which were
selected from satellite imagery and aerial
photographs. We used a large Uwitech plat-
form to core the large lakes, and a Russian
sampler and a modified dagnowski corer on
the smaller lakes. Both coring systems were
successful: a total of seven lakes were cored
and nearly 50 m of sediment was obtained.

In addition we used a vibrocore system to core
aeolian sediments around Sendre Igaliku —a
place known for its many ruins dating from
the Norse settlements. Rock samples were cut
out of erratic boulders and bedrock using a
saw. This turned out to be more efficient than
using hammer and chisel as we did last year,
but it had the disadvantage of being heavy

work and producing a lot of quartz dust.
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Qutcome and further work

After returning the cores to Lund and Copen-

hagen, they were opened and scanned for X-
ray fluorescence and magnetic susceptibility.
They were then sub-sampled for radiocarbon
dating, ancient DNA and other analysis that
will provide us with better knowledge about
how the Greenland Ice Sheet and the environ-
ment responded to past climate changes. The

exposure samples have been sent to Purdue

Rare Isotope Measurement Laboratory in USA
were they will be processed and dated, and we
expect to receive preliminary dates at the end
of 2010. The new data will hopefully give us a
better understanding of the retreat and thin-
ning of the Greenland Ice Sheet during the
last deglaciation and over a longer time-scale
of 10,000 years. This information can be used
to obtain an appreciation of how the ice sheet
may respond to the present global warming.

==

Figure 2

Cutting samples for cosmogenic
exposure dating with rock saw at
Ravns Storg. The ice lobe in the back-
ground is Frederiksh&b Isblink.
Photo: Nicolaj Krog Larsen.
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Figure3

Sediment core from a small lake in south-
ern Greenland close to Narsarsuag. The
marked shift from gyttja to silty clay in the
top of the core reflects the LIA advance

of the Greenland Ice Sheet. Samples are
sub-sampled for radiocarbon dating.
Photo: Nicolaj Krog Larsen.

=

Figure 4

Threshold lake at Frederikshab Isblink
in southwest Greenland. Note the Little
Ice Age (LIA) trimline marked by a lack
of vegetation on the bedrock. During
LIA the ice reached the lakeshore and
deposited fine-grained sediments.
Photo: Nicolaj Krog Larsen.

Syftet med RINK-projektet (Respons af Indlandsisen til Naturlige Klimaaendringer) ar att un-
dersoka hur Grénlands inlandsis har reagerat pa tidigare varma perioder, kopplingen till
havsisens utbredning och dndringar i havsytenivan samt - inte minst - hur detta har paver-
kat manniskans anpassning och migration. Aven om inlandsisens storsta massa finns inne
i landet, sa &r det lokala klimatférhallanden och dréneringsméjligheter i granszonen som
avgor hur snabbt isen reagerar pa klimatférandringar. RINK har som mal att forsta isens
dynamik i olika omraden av granszonen - allts& hur snabbt och pa vilket s&tt isen tidigare
tunnades ut och smalte undan i ett tidsspann pa 100-1 000 ar. Kustformationer och strand-
vallar som uppstatt vid landhéjningen kommer att visa om det har varit 6ppet vatten eller
permanent havsis vid kusterna, och 6ppna fér en ny forstaelse av forutsattningarna for de
“"palaeoeskimaer” som en gang levde i Gronlands mest ogédstvanliga omraden.

Under den andra etappen av RINK-projektet lokaliserades de sjdar i sddra och sydvastra
Gronland som innehaller information om n&r och hur inlandsisen reagerade pa den kéld-
period som kallas “lilla istiden”. Andra sjéar kommer ocksa att undersékas eftersom deras
innehall av fossilt aDNA kan anvandas till att ge en battre bild av de férandringar i djurlivet
som fororsakats av naturliga klimatvariationer.

| &r har vi ocksa fortsatt att ta stenprover for exponeringsdateringar fran kusten och in
till den nuvarande iskanten, samt fran klippor som sticker upp ur inlandsisen (nunatakker).
Syftet med denna del av projektet &r att fa en battre forstaelse for pa vilket satt och
hur snabbt inlandsisen smélt undan och dragit sig tillbaka under de senaste 10 000 aren.
Denna kunskap kan gora att vi battre forstar hur inlandsisen kommer att reagera pa den
globala uppvarmning som nu pagar.
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LOMROG Il = continued

data acquisition in the area
north of Greenland

Introduction and background

The area north of Greenland is one of three
areas off Greenland where an extension of the
continental shelf beyond 200 nautical miles,
according to the United Nations Convention on
the Law of the Sea (UNCLOS) article 76, may
be substantiated. However, acquisition of the
technical data required for a submission to the
Commission on the Limits of the Continental
Shelf (CLCS), which include geodetic, bathy-
metric, geophysical and geological data (Fig. 1),
poses substantial logistical problems due to
the severe ice conditions. More information
on the Danish Continental Shelf Project is
available on www.a76.dk.

The LOMROG II cruise was organized in
cooperation with the Swedish Polar Research
Secretariat and the Canadian Continental
Shelf Project.

The main objectives of the LOMROG II cruise

were:

1. Acquisition of bathymetric data on both
flanks of the Lomonosov Ridge.

2. Acquisition of seismic data in the
Amundsen and Makarov Basins.

3. Acquisition of gravity data along
Oden’s track.

4. Accommodating research projects from,
Denmark, Sweden, Greenland and the USA.

The LOMROG II cruise departed from Long-
yearbyen, Svalbard, on July 31, and returned

on September 10. Areas with extreme ice con-
ditions close to Greenland were avoided since

the icebreaker Oden operated alone.

Bathymetric data acquisition
(Hell, Lamplugh, Bull, Firsov)

Highest priority was given to the acquisition
of bathymetric data. Oden is equipped with a

permanently mounted Kongsberg multibeam

echo sounder as well as a Kongsberg chirp so-
nar (sub bottom profiler). During LOMROG II
Oden travelled a total of 3 402 nautical miles.
Multibeam bathymetric data as well as sub
bottom profiler data were recorded continuous-
ly along the ship’s passage.

Data quality is very dependent on the ice
conditions. It is impossible to acquire high
quality data during heavy ice-breaking and there-
fore alternative hydrographical surveying meth-
ods had to be employed in areas where high
quality data was critical. During LOMROG I
in 2007 the “pirouette method” was developed,
where Oden would spin 360° in open water while
sweeping the seabed with the multibeam.
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Chief scientist

Christian Marcussen

Geological Survey of Denmark and
Greenland (GEUS), Copenhagen
Denmark
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Figure 1

Denmark’s Article 76 fieldwork north of
Greenland from 2006 to 2009. Orange
stippled line - LORITA refraction
seismic lines (2006); green line -
LOMROG | ship track (2007); red line

- LOMROG Il ship track (2009), dark blue
lines - bathymetric profiles acquired

by helicopter during spring of 2009;
light blue lines - bathymetric profiles
acquired by helicopter from Oden
during LOMROG Ilin 2009; yellow lines -
seismic lines acquired during LOMROG
I'and I1 (2007 and 2009); white stippled
lines - unofficial median lines.

An'i.u ndsen
Basin

— Gakkel
Ridge

ARSBOK YEARBOOK 2009



=k

Participants

Jens Blom
Nikolaj Blom
DTU CBS, Copenhagen, Denmark

Jeff S. Bowman
School of Oceanography, University
of Washington, Seattle, USA

Uni L. Bull

Danish Maritime Safety
Administration, Copenhagen
Denmark

Nils Eriksson
Christian Schager
Sven Stenvall

Kallax Flyg AB, Sikfors

Yury Firsov
VNIIOkeangeologia, St. Petersburg
Russia

Thomas Funck

John R. Hopper

Geological Survey of Denmark and
Greenland (GEUS), Copenhagen
Denmark

Daniella Gredin
Axel Meiton
Swedish Polar Research Secretariat

Gunnar D Hansson
Goteborg

Benjamin Hell

Markus Karasti

Ludvig Léwemark

AsaWallin

Department of Geology and
Geochemistry, Stockholm University

Matti Karlstrom
Bjorkhagens skola, Stockholm

Mike Lamplugh

Canadian Hydrographic Services
(CHS), Dartmouth, Nova Scotia
Canada

Holger Lykke-Andersen

Per Trinhammer

Department of Earth Science
Aarhus University, Arhus, Denmark

Peter Léfwenberg

Margareta Osin-Parnebjork
Meteorological and Oceanographical
Centre of the Swedish Armed Forces
Enképing

Steffen M. Olsen

Leif Toudal Pedersen

Danish Meteorological Institute
Copenhagen, Denmark

==

Figure 2

3D view of the area covered by new multi-
beam bathymetric data. The International
Bathymetric Chart of the Arctic Ocean
(IBCAO) is shown as background.

The acquisition of high quality multibeam
bathymetric data covering both flanks of the
Lomonosov Ridge was prioritised, enabling
mapping of the foot of the continental slope
(FOS) and the 2 500 m depth contour. This
was achieved during 6 crossing of the
Lomonosov Ridge with a distance of 10

to 55 nautical miles between profiles.

The multibeam profiles on both flanks of
the Lomonosov Ridge were supplemented by
a total of 96 soundings from the sea ice along
11 profiles with a distance of 5 km between
soundings. The profiles were positioned
parallel to Oden’s track with a distance of ap-
proximately 15 nautical miles preferable on
each side of the track and using the helicopter
onboard Oden. A modified Reson Navisound
echo sounder with an Airmar transducer was
used (Fig. 4).

Seismic data acquisition

(Marcussen, Funck, Hopper, Lykke-Andersen,
Trinhammer)

The second priority of the cruise was to acquire
seismic data in the Amundsen and Makarov
Basins on both sides of the Lomonosov Ridge
(Fig. 2). In order to work successfully in the
harsh conditions, the seismic equipment had

to be modified. These modifications were made
in cooperation with the Department of Earth
Sciences at the University of Aarhus, based

on previous experience with data acquisition

in ice-filled waters:

« The streamer is considerably shorter than
in open water. For the LOMROG II cruise,
a 250 m streamer was used. This enabled
deployment and recovery while the ship was
stopped, which significantly decreases the
risk of damage.

« The seismic source is considerably smaller and
more compact than for open water surveys.
This simplifies deployment and recovery if the
equipment has to be brought on board quickly.

« Streamer and airguns are towed at a depth
of approximately 20 m (more than twice the
normal depth), below the wash from the
ship’s propellers, which are noise sourc-
es. A towing depth of 20 m also keeps the
equipment from ice contact, where it can be
pinched and damaged.

« Both airguns and streamer are connected with
only one cable to the ship (the “umbilical”).
This minimizes the risk of ice damage and
simplifies a faster deployment and recovery.

The seismic signals are recorded as the time it
takes for energy to return to the surface from a
subsurface reflector. Sonobuoys were deployed
along the seismic lines to record the seismic sig-
nals at larger offsets. The buoys transmit the sig-
nals back to Oden, where the data are recorded.
A new deployment technique was successfully
developed: a 10 m rope was attached to the par-
achute of the buoy in order to prevent the buoy

from surfacing.

FORSKARRAPPORTER CRUISE REPORTS SWEDARCTIC 2009



Oden’s normal mode of operation under heavy
ice conditions is to break ice at as high a speed
as possible. If the ship gets stuck in the ice,
normal procedure is to reverse and ram until
the obstacle can be passed. However, this pro-
cedure is impossible with seismic gear behind
the ship; the noise disturbs the data collection
and the gear is sensitive to speed and risks get-
ting trapped in the ice or tangled up in the pro-
pellers while reversing. To meet this challenge
there are a number of options:

1. In easier ice conditions, where Oden can
break ice continuously at only 3 to 4 knots,
seismic data of reasonable quality can be
acquired. This is a particular challenge
since UNCLOS requires data to be collec-
ted at a certain density. The ice conditions
often prevented us from acquiring data
where needed.

2. Another option is to break a 25 nautical
mile track by making two runs with Oden
and subsequently acquiring the seismic
data while passing through the track a third
time (Fig. 5). This option, suggested by
the captain and the first mate of Oden, has
some obvious advantages. Data quality is
superior since Oden can maintain a more
steady speed while the risk of losing/dam-
aging the seismic gear is reduced. However,
it is more time consuming.

3. A third option is to use two icebreakers,
as during LOMROG I in 2007. A powerful
lead icebreaker breaks a track along a pre-
planned line. Oden trails behind acquiring
seismic data. Augmented costs are partly
compensated by faster and better data ac-
quisition as well as providing the option
to collect data along tracks longer than 25

nautical miles.

During the LOMROG II cruise a total of 380
km of seismic data were acquired, mostly

by Oden using option 2 above. None of the
seismic gear was lost in the ice and only one
section of the streamer was damaged by the
ice. In general data quality is better than that
obtained during LOMROG 1.

Gravimetric data acquisition and

ice thickness measurements’
(Skourup)

Gravity measurements were carried out with

a marine gravimeter of type Ultrasys Lacoste

and Romberg, as on LOMROG I, mounted in
the engine room close to the centre of mass of
Oden (Fig. 8). The processed data yields gravi-
ty values with an accuracy and resolution that
are dependent on the prevailing speed of Oden
and ice conditions.

As a complement to the marine gravity data,
gravity was measured on each bathymetric
sounding station using an ice-dampened
Lacoste & Romberg land gravimeter across the
flanks of the Lomonosov Ridge (Fig. 8) and an
additional 25 gravity readings were undertak-
en along Oden’s track. At 21 of these stations
the thickness of the sea ice was measured. Sup-
plementary data was collected using electro-
magnetic equipment that can measure the con-
ductivity of the subsurface, where the ocean is
more saline than the sea ice and therefore a bet-
ter conductor. The conductivity measurement
can be converted to sea ice thickness.

Oden again provided an excellent platform
for marine gravity measurements. Recordings
in the ice were superior to data from many other

icebreakers or even submarines, in spite of the
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Figure 3

Seismic line acquired in the Amundsen
Basin. Shipboard processing including
auser defined spectral shaping filter
proved to be very efficient in addressing
some of the inherent noise problems of
the seismic data recorded. Overall, the
data quality is surprisingly good given
the difficult acquisition environment
with clear basement arrivals on all lines

irregular navigation with frequent course and  collected.
LR 0304013 eigraied with ADC shipboard atsck
Seabed

Basement

-Sediments

W

MW SE
[matancs {km
l Figure 4
o The Airmar 12 kHz transducer is lowered
—

into a melt pond in order to make a
bathymetric sounding.
Photo: Henriette Skourup.
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Figure5

Oden collecting seismic data along a
prepared track. Photo: Thomas Funck.
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Figure 6

Station map including ship stations
(yellow) and CTD stations from sea ice
reached by helicopter (purple).

speed changes. The Ultrasys Lacoste Romberg
gravimeter employed proved stable and reliable
with only a small drift and the gravimetric data
collected will be useful both in connection with
the Danish UNCLOS project, as well as an im-
portant new data contribution to the Arctic
Gravity Project: http://earth-info.nga.mil/
GandG/wgs84/agp/hist_agp.html.
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Oceanography

- CTD measurements
(Toudal Pedersen, Olsen)

Knowledge of variations in water mass distri-
bution along the cruise track is required for
calibration of multibeam bathymetric data.
The primary purpose of the oceanographic
work during LOMROG II was thus to supply
representative, near real time vertical profiles
of sound velocity derived from CTD measure-
ments of temperature, salinity and pressure as
a function of depth. Data are collected either
from the ship during stations or from ‘satel-
lite’ stations on the sea ice reached by helicop-
ter. Making optimal and synergetic use of re-
sources, a number of add-on science projects
dependent on oceanographic CTD measure-
ments and collection of water samples accom-
panied the continental shelf project.

The oceanographic data acquired will con-
tribute to the understanding of Atlantic water
circulation in the Amundsen Basin in particu-
lar, and will yield an updated view of the state
of the polar mixed layer and halocline structure
in the area along the Lomonosov Ridge. Sta-
tions were also planned in the central region
of deep exchange across the ridge as identified
by the HOTRAX expedition in 2005, presum-
ably of Canadian Basin deep water from the

Makarov Basin towards the Amundsen Basin.
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LOMROG I oceanographic data acquired clos-
er to Greenland indirectly confirmed the exist-
ence of such exchange. LOMROG II data will
potentially document the persistence of this
exchange, partly by collecting data in the
actual channels of exchange, a region also

of interest to the paleoceanographic science
team onboard.

In total 16 unique ship stations and 20 CTD
stations on sea ice was completed (Fig. 6). Sta-
tion work commenced during the transit track
with relatively coarse spacing but was intensi-
fied in the study area along the Lomonosov
Ridge including the intrabasin of the ridge.
Ship stations made use of the onboard CTD
rosette system owned by the University of
Gothenburg and consisting of a 24-bottle ro-
sette sampler equipped with 7.5-1 Niskin type
bottles. Ice stations were reached by helicopter
where we made use of a pumped SEACAT in
profiling mode in combination with a portable
winch with 2 000 m non-conductive line (Fig. 7).
Limited water was collected using just a single
Niskin bottle by drop-messenger triggering.
The portable system was supplied for the cruise
by the Danish Meteorological Institute.

Microbial respiration in Arctic

sSea Ice
(Bowman)

This project seeks to establish how large a role
microbial respiration plays in determining the
concentration of CO, within both first-year and
multi-year sea ice, and thus influencing the ex-
change of CO, between sea ice and the atmos-
phere. Ice cores were retrieved at a total of 14
ice stations.

To measure the flux of CO, in situ a hand
powered KOVACS ice core drill was used to
create a hole (Fig. 9), into which a diffusion
model infrared CO, probe with an airtight
rubber gasket was inserted. The concentration
of CO, within the headspace between the ice
freeboard and the probe was monitored during
the station visit at one-minute intervals.

To determine the physical characteristics
an ice core was removed and drilled along its
length. The interior temperature was measured
through the drill holes. A second core was ob-
tained for biological analysis. These analyses
include cell count (DAPI), aerobically active cell

count (CTC), community fingerprint (T-RFLP

or ARISA), chlorophyll content, particulate
and dissolved organic carbon and §3C values,
and measurement of dissolved and particulate
extracellular polysaccharide substances (EPS).
A third core was obtained for incubation ex-
periments. An atmospheric air sample was
obtained at each site for carbon stable isotope
analysis.

On return to Oden the ice core incubation
chamber was placed in a refrigerator held at
1°C. Ice prepared at -80°C was used to lower
the temperature to 0°C or slightly cooler. The
concentration of CO, in the headspace of the
incubation chamber was monitored over ap-
proximately 44 hours. Values for §"°C of CO,
produced during the incubation period will
be determined to evaluate respiratory activ-
ity. Sections designated for filtration from the
second core were melted in sterile filtered arti-
ficial seawater (ASW). This melting procedure
maintained the salinity at around the approxi-
mate salinity of brine channels within the ice
through the melting process. Once melted, the
total volume of ASW and sample was deter-
mined, and measured quantities of the melt
solution were filtered for each analysis.

All analyses will be conducted at the Uni-
versity of Washington’s School of Oceanogra-
phy, Seattle, USA, except for the stable isotope
analysis. This analysis will be conducted at the
Stable Isotope Lab of the Department of Earth
and Space Sciences, University of Washington.

The signal from preliminary in situ CO,
measurements was highly variable, with no
obvious correlation to ice depth or type (first
year or multiyear). As additional biological

Figure 7

CTD station on seaice. The SBE19plusV2
CTD [centre) has just been retrieved. The
mobile winch (blue) holds 2 000 m of synt-
hetic rope and is powered by a generator.
A Niskin-type bottle for water sampling
lies in the snow. The winch is configured
in boom assembly for working over the
ice edge and the wire counter hangs over
the open water. In the background, Kajsa
Tonnesson, University of Gothenburg,

is packing up her plankton nets with
assistance from the helicopter pilot.
Photo: Steffen M. Olsen.
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Figure 8

Top: Marine gravimeter in the engine
room on board Oden. Photo: Henriette
Skourup. Bottom: Henriette Skourup
conducting a gravity measurement on
seaice. Photo: Adam Jeppesen.
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parameters become available, it is hoped to
gain some understanding of the mechanisms
shaping these signals. Preliminary results
from the core incubations show a wide varia-
tion in signal. In all cases however, the sea ice
was initially undersaturated in CO, and readily
absorbed CO, from the incubation chamber
head space. After equilibrium was reached

an increase in CO, concentration within the
headspace (hypothesized to be the result of
microbial respiration) was apparent in most
incubations. The timing and strength of this

increase varied widely between cores.

Bacterial communities

and bioactive bacteria
(Wietz)

This study addresses the investigation of ma-
rine bacterial communities in largely unex-
plored north polar habitats, as well as the iso-
lation of bioactive bacteria from these loca-
tions. The term bioactive bacteria refers to ma-
rine bacterial strains that produce antibiotic
substances inhibiting or killing other (disease-
causing) microorganisms. Findings of novel
bioactive bacteria would be of great value for
the pharmaceutical sector as well as for food
and aquaculture industries that share an in-
creasing need for novel antibiotics in order to
combat multidrug-resistant pathogens.

Raw environmental samples including
water, zooplankton, sediment and sea ice were
collected by standard procedures in the other
projects onboard, and kindly shared with
the present project for bacteria isolation and
community studies.

Preparation of the raw samples for isola-
tion of bacteria was carried out onboard, using
procedures that enabled a sterile, and often
freezing, storage until analysis work at DTU
started.

The detailed analysis at DTU Aqua will
consist of individual steps addressing (i) isola-
tion of bacteria from environmental samples,
(ii) screening of obtained isolates for bioac-
tivity, and (iii) taxonomic, physiological and
chemical characterization of selected isolates.
Supporting culture-independent studies using
mole-cular techniques will characterize the
composition of bacteria communities at se-
lected sites from where bioactive isolates were

obtained.

FORSKARRAPPORTER CRUISE REPORTS SWEDARCTIC 2009

Neither the cultivation of live bacteria nor
molecular studies were possible aboard Oden,
hence no results can be reported. Revival and
screening of obtained bacteria will indicate
the number of bioactive strains obtained, and
allow a rating of their bioactivity. The most
bioactive strains will be implemented in an
ongoing multidisciplinary research project
focusing on bioactive bacteria from the world’s
oceans. This project is based on samples from
the Galathea 3 expedition, and the bioactive
strains obtained during LOMROG II will
represent a valuable complement to our global
library of bioactive microbes that hitherto
lacks strains from the high Arctic Ocean.

DNA of the polar seas
(Blom, Blom)

The overall goal of the project is to compare
and establish a baseline for the genetic rep-
ertoire of microbial communities of various
polar region environments: The deepest and
coldest parts of the oceans, snow samples and
sea ice cores.

To capture the microorganisms from the
marine, snow or ice samples, the main proce-
dure consists of a series of filtration steps. The
resulting filters are re-suspended in buffer
and stored at -80°C onboard Oden until the
end of the cruise. From the captured micro-
organisms, the entire pool of DNA is extracted
and sequenced using state-of-the-art high-
throughput sequencing technology (454 or
Solexa). The following bioinformatics analysis
then allows for the identification of novel bio-
chemical pathways, genes and enzymes that
are presumed to function under high pressure,
high salinity or low temperature. These find-
ings can be correlated with the environmental
and climatic parameters and also point to
novel enzymes that may have use in technical
industries.

For seawater sampling, the CTD-coupled
water sampler was used.

Snow samples were collected from the sur-
face of the sea ice and allowed to melt in sterile
plastic bags.

Ice core samples were collected using an ice
corer at each station, cut into pieces of 20-30
cm and stored in sterile plastic bags. After
melting the water was filtered using the stand-

ard procedure.




Filtration of seawater or melt water from snow
or ice cores was performed using the same
procedure. Each bag of water was processed
individually through the serial filtration setup.

After filtration of all bags from the same
environment (e.g. same depth) the membrane
prefilter and the cartridge filter were stored for
further analysis.

A total of 18 stations were sampled. Includ-
ing various depths at the same station, a total
of 25 samples were obtained, including snow
and ice core samples.

The stations in the Arctic Ocean were dis-
tributed along the cruise track and span water
masses from both the Nansen and Amundsen
Basins, separated by the Gakkel Ridge, from
the Makarov Basin and from the intra-basin
of the Lomonosov Ridge, thus representing
a wide diversity of marine environments en-
countered.

The critical issue of acquiring sufficient
microbial biomass, especially from the deepest
samples, cannot be evaluated before additional
lab tests have been done. However, the chances
are high that enough microbial DNA can be
extracted from the filters. In general, a volume
between 28 and 168 | of water was filtered for
each depth sampled.

Past environmental changes

in central Arctic Ocean
(Lowemark, Karasti, Wallin, Karlstrom)

The Arctic plays an important role in the glo-
bal climate system. Snow and ice cover in the
Arctic influences Earth’s albedo, controlling
how much of the solar radiation is reflected
back into space. Another important factor is
the exchange of deep water masses between
the Arctic Ocean and the North Atlantic,
which is one of the fundamental components
in the thermohaline circulation. To better un-
derstand how the Arctic has responded to past
climatic changes, we need detailed records of
environmental changes from different parts of
the Arctic. On this cruise the aim was to ob-
tain high resolution sediment records from the
Lomonosov Ridge in the central Arctic that can
reveal something about the deep water circu-
lation in the Arctic basins, the sea ice history
and the connection to the huge ice sheets that
developed on the American and Eurasian land-

masses surrounding the Arctic Ocean.

Figure 9

N

——

Ice coring procedure. A hand powered KOVACS ice corer was used to create a hole for in situ measurements of

CO,flux and to obtain samples for biological analysis. To prevent contamination, cores were placed in a trench

cleared of snow. Pictured: Jeff Bowman. Photo: Matthias Wietz.

The sediment cores were taken at water depths
ranging from around 1 km to more than 3 km,
using two different sampling devices: a grav-
ity corer and a piston corer. The gravity corer
basically consists of a steel barrel with a plastic
tube inside that is lowered to the sea floor and
pushed into the sediment by heavy weights.
When the coring device is hoisted back to the
ship, the plastic tube full of sediment can be
pulled out and taken back to the lab for analy-
sis. The piston corer is more complicated, but
delivers longer and less disturbed records. The
piston corer has a trigger weight attached to a
release arm. When the trigger weight reaches
the sea floor, the piston corer is released and
falls freely for the last few meters, thereby
reaching a considerably higher velocity when it
impacts the sediment. To prevent deformation
during penetration the piston corer is fitted
with a piston that remains in a fixed position
at the sea floor while the core barrel penetrates
the sediment. Calculating the distance the cor-
ing device is permitted to fall freely as well as
the length of the trigger weight line is crucial
to obtaining good cores. During LOMROG II
we had some initial problems adjusting these
lengths to obtain optimal results. We also had
serious problems with the winch, but despite
this, 9 cores were successfully retrieved, total-
ling more than 45 m of sediment. The first

results from our onboard observations suggest
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Figure 10

Hydrobios MultiNet hanging from the
A-frame at the aft-deck. The MultiNet
is used for sampling mesozooplankton
from five different depth intervals in the
water column. Photo: Daniella Gredin.

that the Arctic Ocean was affected by mas-

sive flooding from an ice-dammed lake some

55,000 years ago. More results are forthcoming.

Zooplankton dynamics in

Arctic Ocean ecology
(Ténnesson, Swalethorp)

Plankton are organisms defined as passive
drifters of the sea. Through the process of
photosynthesis phytoplankton convert solar
energy, carbon dioxide, water and nutrients
into organic compounds. Zooplankton, which
constitute the next trophic level, modify the
prey community through grazing and preda-
tion, and affect the benthic-pelagic coupling
through sedimentation of organic aggregates.

To understand how organic material and nutri-

ents are channelled through the food web, it is
important to quantify these rates.

The central Arctic Ocean is characterized
by the most extreme seasonal light regimes of

all marine ecosystems. In addition, the per-
manent sea ice cover impedes insolation. Both
factors severely limit primary production and
thus the food supply to higher trophic levels.
The relative importance of the different com-
ponents of the Arctic zooplankton community
for grazing, predation and sedimentation has
not yet been thoroughly investigated. Data

on how these trophic interactions respond to
environmental change is also required to im-
prove our understanding of present and future
structures of Arctic pelagic ecosystems.

The overall objective was to investigate
zooplankton dynamics, invertebrate grazing
and predation, and their role in the vertical
flux. We focused on four dominant copepods:
Calanus hyperboreus, C. glacialis, Metridia
longa and Pareuchaeta spp. Several methods to
quantify grazing and predation were used (gut
fluorescence, gut content analyses and faecal
pellet production) and trophic interactions
were identified through fatty acid and isotopic
profiling. The vertical distribution of zoo-
plankton was investigated by multiple open-
ing-closing net hauls from Oden (Fig. 10) and
ice-borne stations reached by helicopter. In
total 29 stations were sampled in the Nansen,
Amundsen and the Makarov Basins crossing
the Gakkel and Lomonosov Ridges. Planktons
for experiments and biochemical analyses
were collected from the upper 100 m and
processed in the main lab on Oden.

Other activities on board Oden
A Danish media team (Martin Ramsgéird and
Adam Jeppesen) from Nature and Science was
stationed on board Oden during the LOMROG
II to document the cruise. Adam Jeppesen
also carried out his own art project entitled
North by Southwest (http://northbysouthwest.
net), documenting the landscape of the Arctic
Ocean and the life onboard Oden.

The Swedish Polar Research Secretariat

invited a teacher (Matti Karlstrém) and a poet
(Gunnar D Hansson) to join the LOMROG II

cruise.

Conclusion
The LOMROG II cruise was very successful.
The cruise has considerably improved the

data coverage in the area north of Greenland
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for the Danish Continental Shelf Project and
increased our knowledge on how to operate
under difficult ice conditions while acquiring
bathymetric and seismic data.

The cooperation between the different
science projects and the main project was

excellent, a result of the optimised use of

Oden’s resources. In particular, the effective
use of the onboard helicopter for two longer
missions a day contributed to the success of
LOMROG II.

The good cooperation between all crew-
members of Oden and the helicopter crew is
highly appreciated.

Figure 11

Oden reached the geographical North
Pole on August 22 at 21:04 (UTC). The
arrival at the North Pole was celebrated
by raising the flags of the countries
represented onboard Oden. After a glass
of champagne on the bridge and a group

photo on the seaice in front of Oden,
the expedition continued its scientific
program. Photo: Adam Jeppesen.

LOMROG Il - Datainsamling norr om Gronland

Expeditionen LOMROG Il var ett forskningssamarbete mellan Danmark och Polarforsk-
ningssekretariatet som aven inkluderade kanadensiska och ryska deltagare. Expeditionen
ar en del av datainsamlingsaktiviteterna inom det danska Kontinentalsokkelprojektet (www.
a76.dk]. Projektet syftar till att skaffa fram dataunderlag fér att Danmark eventuellt ska
kunna stalla krav pa en utékad kontinentalsockel i omradet norr om Granland, vilket slutli-
gen fastslds av FN:s Havsrattskommission.

Trots att den svenska isbrytaren Oden opererade ensam i Arktiska oceanens svaraste is-
forhallanden lyckades man genomfora det planerade forskningsprogrammet. Det flerstra-
lande ekolodet samlade batymetriska data pa bada sidor av Lomonosovryggen under sex
passager. 380 km seismisk data samlades in i bade Amundsen- och Makarov-basséngerna
med hjalp av en bruten isranna. Gravimetriska data insamlades under hela expeditionen.
Dessutom genomfordes 16 CTD-stationer for vattenprovtagning och 20 provtagnings- och
maétstationer pa havsisen. Flera biologiska och geologiska projekt ingick ocksa i expeditionens
forskningsprogram. Samarbetet mellan de olika projekten fungerade mycket smidigt vilket
gjorde att Odens resurser som forskningsplattform utnyttjades optimalt.

Oden nadde den geografiska Nordpolen 22 augusti 2009 kL. 21:04 (UTC). Det var sjatte
gangen Oden besodkte polen och tredje gangen pa egen hand.
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Figure 1

An 11-month-old female arctic fox.
She was ear-tagged in 2008 during the
Arctic Sweden expedition.

Photo: Tomas Meijer.

Arctic Sweden
- the arctic fox project

The Swedish mountain range became includ-

ed in the SWEDARCTIC research programme
during the International Polar Year 2007-2008
(IPY). Although the Swedish mountain range is
considered as a southern offshoot from the Arc-
tic, the sub arctic ecosystem bears many similar-
ities to other arctic ecosystems. The annual fluc-
tuations of lemmings (Lemmus and Dicrostonyx)
and other small rodent are typical for most Arctic
ecosystems. In order to understand these large
fluctuations and their impact on the ecosystem,
it is necessary to conduct long-term studies at the
same sites. The Swedish mountain range facili-
tates a suitable area for such study, since it is pos-
sible to conduct fieldwork all year around and
continuously return to the same sites. The arctic
fox project focuses on how different predator-
prey relationships affect the abundance of species,
encompassing interactions between prey species
(e-g. lemmings) and predators (e.g. arctic foxes,

vulpes lagopus and red foxes, vulpes vulpes) but

also interactions between the predators.

In order to study such interaction, large-scale in-
ventories of both predator and prey abundance
are performed during both winter and summer.
Approximately 75% of all arctic fox cubs are cap-
tured and equipped with ear-tags and passive ID-
markers for later identification. It is then possible
to study survival and behaviour throughout the
different phases of the lemming cycle by tracing
the marked individuals. During the field season
2009, we conducted fieldwork in Helagsfjallen
(Jimtland), Borgafjill (Jimtland/Visterbotten)
and Vindelfjillen (Visterbotten).

Fieldwork

Remote cameras are used to document visits
to arctic fox dens enabling us to study survival
of juvenile tagged arctic foxes as well as record-
ing the presence of different predators, such as
arctic fox, red fox, wolverine and golden eagle.
The field season of 2009 started in December
2008 with collection of remote cameras that
had been set out in late September during the
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expedition Arctic Sweden. Conducting field-
work in December is complicated due to lim-
ited hours of daylight and with no sunlight
reaching over the mountain peaks. However,
during days with clear skies and moonlight,
work can safely be conducted round the clock.
Although the mountain tundra is covered by
snow in December, the early winter landscape
is very similar to the summer landscape with
its many small hills and ravines. Later in the
winter season, the ravines fill with more snow,

smoothing out the landscape and thereby

making it easier to travel in. Already in December,
it was clear that the lemming and small rodent
abundance was low, and this factor was charac-
teristic for the rest of the field season. Despite
low abundance of small rodents, more than

40 den sites with arctic foxes were found dur-
ing the inventories in April. All these den sites
were then revisited in July to study the breed-
ing success, which clearly reflected the low
availability of prey, with only two confirmed
arctic fox litters in Sweden during 2009. Of
these two litters with a total of five cubs, only

==

Figure 2

The birch forestin December
(Vindelfjallen).
Photo: Tomas Meijer.
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Figure3

The moon can help a lotin December.
Photo: Tomas Meijer.

one cub survived the summer and was observed
in late September. The lemming and small ro-
dent abundance was very low in July but start-
ed to increase during late summer and autumn.
This indicates a possible increase in the number
of lemmings and small rodents for the 2010 sea-
son. The abundance of other prey species, such
as ptarmigan, was also found to be low during
the summer, which may be attributable to a high

predation pressure due to the low abundance of
lemmings.

The data from 2009 will be combined with
data from both previous and upcoming years
to give a more comprehensive understanding
of the ecosystem. However, the field year 2009
typically reflects a bottom year in the moun-
tain tundra with a low abundance of prey spe-
cies and migratory predators.

Syftet med projektet ar att férsta hur predatorer och bytesdjur paverkar varandra i fjall-

ekosystemet. Det kravs flerariga studier for att kunna forsta dynamiken i fjallekosystemet
med t.ex. stora arsvariationer i Lammelférekomst. Inom det svenska fjallrvsprojektet har
vi under flera &r studerat hur lammelcykeln paverkar reproduktion och éverlevnad hos

fjallrav och rodrav. For att kunna folja enskilda fjallravsindivider oronmarks en stor del av
den svenska populationen. Det gor att vi kan flja den reproduktiva framgangen hos olika
aldersklasser och se vilken fas av lammelcykeln de &r fodda i. Rédravar &r betydligt skyggare
an fjallravar och darmed svara att fanga och marka. Vi féljer dem darfor pa ett mer passivt
satt genom att analysera skjutna rédravar. Faltarbetet pagar under saval sommar som
vinter i Helagsfjallen, Borgafjall och Vindelfjallen.
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Kinnvika and Vestfonna ¥
expeditions 2009

The activities in Kinnvika 2009
Kinnvika was a project within the International
Polar Year initiative that focused on both Arctic
warming and on this fairly unexplored part of
the Arctic. The old Kinnvika station in Svalbard
served as the logistic platform for the scientists
during six research expeditions in 2007-2009.
In 2009 the Kinnvika and Vestfonna expedi-
tions comprised a total of 39 individuals who
spent 439 man-days in Kinnvika, during two
winter/spring legs and three summer legs. Five
persons joined both spring and summer oper-
ations. Transportation was provided by helicop-
ter flights: 11 flights by Airlift and 6 flights by
the Norwegian Coast Guard from KV Svalbard.
Ships used for transport were KV Svalbard (7
people), RV Horyzont (26 people) and MS Farm
(4 people). Weather reduced the first spring leg
to a total of only 3 long workdays on Vestfonna;
fortunately all other legs experienced better
weather conditions.

Spring operations

The spring operations were initially planned

into three different legs:

1. A snowmobile mechanic team (2 people),
which aimed to service and make functional
the machinery in Kinnvika.

2. A first science leg comprising Finnish-
Swedish-US teams (8 people).

3. A German-Polish team (8 people).

Icebergs in Hinlopen strait, leaving Kinnvika after
closure of the station, midnight 15 August 2009.
Photo: Veijo Pohjola.

In order to optimise use of the snow machine
park at Kinnvika — consisting of 11 more or
less manoeuvrable vehicles after the rugged
demands of the 2008 campaign — the activities
of the teams were planned for different legs.

Transportation and logistics

As we approached the final planning phase
we found that time was too short to send a
primary snowmobile mechanic team, so the
first two planned legs were combined. Two
participants were sent to Longyearbyen in ad-
vance to compile the equipment stored in
Longyearbyen and deposited at the Norwe-
gian Polar Institute following previous Kinn-
vika expeditions, and to gather new provi-
sions. The flight out for leg 1 was planned for
14-15 April, but a persistent high pressure
over Svalbard, which brought calm conditions
and clear skies to Longyearbyen, resulted in

a northerly gale and heavy fog over Hinlopen
Strait for a week, keeping leg 1 grounded in
Longyearbyen. Frustration at the deceptively
fair weather, and the lack of accommodation
in the village, was the call that week. After
two attempts at flying out, and a damaged
rotor on the Airlift Dauphine helicopter, the
Norwegian Polar Institute managed to get us
onboard the Norwegian coast guard ice break-
ing vessel KV Svalbard for transportation into

Hinlopen.
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Figure3

The figure below shows Storstein-
halvgya and Vestfonna (Landsat MSS
- 1July 1976). The Kinnvika station

is to the far left of the picture. The
activities in spring 2009 were carried
out along and at the different symbols
and lines in the image. Map by Rickard
Pettersson.
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Figure 2

Kinnvika station, spring 2009.
Photo: Veijo Pohjola.

By 22 April KV Svalbard could penetrate no
further into the sea-ice laden Hinlopen, and
we were flown in to Kinnvika from some
distance offshore Danskgya by the Lynx heli-
copter. The Austfonna IPY-GLACIODYN team
were also onboard but did not have the same
luck: the distance to their goal, Oxfjorden,

was too great to cover in the windy weather.
Rotation flights for the exchange of legs 1 and
2 proceeded as planned excepting a few days
delay due to weather, and were carried out on
15 May. Leg 2 stayed in Kinnvika until 26 May.

Fieldwork in winter and spring
conditions

Both legs 1 and 2 performed a large part of their
planned work on Vestfonna. Leg 1 retrieved one
firn core and snow samples from several snow
pits and succeeded to drive several profiles of
ice radar, as well as a large extensional grid of
altimetry using differential GPS (DGPS). Leg 2

™y

Weamanng ke Cap
Fiddwork spiing 3005

downloaded all data from the automatic weath-
er stations (AWS), maintained the stations, and
drove snow radar along the crest of Vestfonna.
Furthermore, during leg 1 we also managed to
uncover the depot left from last year’s ice drill-
ing adventures at Camp Ahlmann.

The large accumulation of snow over last
year, in combination with the melt period of
last summer, resulted in a several decimetre
thick ice layer superimposed on the depot,
which we found beneath 2 m of winter
snow. The excavation took a couple of days.
The large and unexpected accumulation on
Vestfonna during 2008-2009 also meant that
all stations installed on the accumulation
area of the ice cap were embedded deep under
the snow. Many of the ice velocity and mass
balance markers were lost, and parts of AWS
instruments were buried. The 2008-2009
accumulation was approximately more than
twice the normal accumulation of snow and
ice, when compared to accumulation rates
determined from earlier ice core work. In
addition one of the AWS fundaments for solar
panels was broken and bent, probably the work
of a polar bear.

Both legs used the Kinnvika station
as a base, and used a tent camp at Camp
Ahlmann as a temporary base for campaigns
on Vestfonna. The snow cover was thinner
compared to last year. We were able to drive on
sea ice on Murchinson Bay for the first week of
leg 1, saving a lot of transportation time since
it became possible to drive between Ahlmann
and Kinnvika in just 2 hours. In May melting
sea ice prevented safe driving conditions, and
we had to take the inland route along Storstein
Peninsula. However, wind erosion during the
storm event in late April created large fields
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of almost un-navigable snow ripples (sastrugi)
and bare ground patches that grew in size with
the season, which increased the trip to 6 hours
one way. This also created hostile conditions
for shock absorption systems on the snow
machines, and suspension parts failed on the
machines, one after the other.

We repaired the machinery continuously,
but towards the end only half of them were
manoeuvrable. Nevertheless, armed with
ingenuity and good spirits, our crew managed
to find a way to solve problems as they appeared

and we were able to fulfill our tasks well.

Summer logistics and fieldwork
The summer expeditions comprised a total

of 29 individuals in three legs. The first leg
manned by German and US glaciologists and
climatologists was flown in by Airlift on 4 Au-
gust to Kinnvika, their task being to empty in-
struments of their data. Their initial plan was
to fly to the depot at Donckerfjellet, but fog over
Nordaustlandet made the extension to Donck-
er impossible.

The following day leg 2, manned with
Finnish sedimentologists and a documentary
film team, reached Murchinson Bay on the
MS Farm where they would sample sediments
from the last glaciation of the area. MS Farm

gave the German/US team of leg 1 a lift to the

1 Jan 5 Feb

12 Mar

Temperalure al 350 masl (Celsus)

Bar

inner part of Murchinson Bay for their hike

to Doncker, where they camped for a couple

of days, before hiking back to Kinnvika. The
third, final and largest leg came in with RV
Horyzont IT on 10 August. The research teams
arriving with Horyzont were: terrestrial water
chemistry, terrestrial algae and permafrost
georadar teams, with Polish/Luxembourg
members, a Danish/Swedish palaeontology
and historical geology team, and a Swedish
Kinnvika clean-up squad. A Polish bathymetry
team was also onboard Horyzont, aiming to
map up uncharted areas of Murchinson Bay.
Subsequently, MS Farm returned to Long-
yearbyen with three of the Finnish team

members, and the terrestrial teams stayed at

19 Apr

Average Wind Speed (m/s)

Figure 4

Wind speed and air temperature at the
Vestfonna AWS closest to Kinnvika,
positioned at 350 metre above sea
level. The period in the green box was
when leg 1 was active.
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Figure 5

RIBbing on Murchinson Bay, Jergen
Loye Christiansen in the front, and
the Finnish crew behind.

Photo: Veijo Pohjola.
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Figure 6 top

Rickard Pettersson maintaining
the suspension on a battered snow
mobile. Photo: Veijo Pohjola.

Figure 7 bottom

From the yard at Camp Ahlmann,
Vestfonna Summit.
Photo: Veijo Pohjola.

Kinnvika station, while all others were lodged
onboard Horyzont. The teams made day trips
from Horyzont using small RIBs to fulfill
their tasks, combined with hikes to ice fields

or along geological and sedimentological units.

Cleaning and leaving

Two whole days were employed to clean-out and
repair the Kinnvika station from the depots of
several tonnes we had accumulated during the
three years we have been present.

The Horyzont crew was very helpful, re-
pairing windows and hauling goods from the
beach to the ship. All operations — both from a
scientific and a logistical perspective — regar-
ding the clean out of the station proceeded better
than hoped for, and since winds were unusually
calm for the season we stayed in Murchinson

Bay. RV Horyzont II weighed anchor and left

the bay and Kinnvika on 15 August. A few days

later, representatives for the Governor of Sval-
bard made an inspection trip to Kinnvika, and
they were pleased with the state in which we had
left the station. In total these activities in 2009
at Kinnvika and Vestfonna summed up to 555
man-days, by 23 different individuals, who con-
sumed 4 3001 of petrol (~1 700 hours of snow
mobile driving), used 38 hrs of helicopter
flights, and were aided by three different ships.

Summing up for the future

During the three years we ran expeditions to
Kinnvika, we completed 6 major expeditions,
involving 69 participants and 1305 man-days
in the field. The IPY project Kinnvika has

now ended the expedition phase, except for a
number of minoroperations in 2010 to recover
the last instruments left on site. The reporting
phase is ongoing. Several manuscripts are on
the way, and at least two publications from
Kinnvika works have been published so far.
In legacy terms, we are planning a special vol-
ume in Geografiska Annaler of short accounts
from all involved teams, and we have also hired
a professional writer to compile facts and fiction
from Kinnvika.

We are grateful to all those who have helped
and assisted this project to succeed during the
2009 campaigns. Among these the services
and strengths of Airlift, the Governor of Sval-
bard’s office and the Norwegian Polar Institute
are deeply acknowledged. The Polish Academy
of Sciences, the Polish Marine Academy, the
Norwegian Coast Guard and the Swedish Polar
Research Secretariat have largely assisted our
logistical strains and been superb supporters of
our endeavours. We have further been support-
ed with financial means by Metsi Tissue/Serla,
the Nordic Council of Ministers, the Polish
Academy of Sciences, the Swedish Research
Council and the Swedish Polar Research Sec
retariat, without which we would have been
grounded long ago. We are also grateful to
Naviga, Restaurang Busen and Ingenjor
Poulsen AS for their services.

The different team’s reports and blogs can
be found on the web site www.kinnvika.net.
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Kinnvika var ett forskningsprojekt med fokus pa arktisk uppvarmning och ménsklig paverkan
inom ramen for det Internationella polararet. De sista expeditionerna genomférdes 2009

i och med att det Internationella polararet avslutades, och inom projektet arbetar man nu
med artiklar och annan rapportering sdsom dokumentarfilm och bok. Under perioden
2007-2009 deltog sammanlagt 69 personer i expeditionerna,och tillsammans tillbringade
de 1305 mandagar pa isen, i vattnen och pé stranderna till Murchinsonfjorden och vid den

gamla IGY-stationen i Kinnvika.

Under 2009 fullféljdes tva forskningsetapper under varen och tre etapper pa sommaren.
Varens arbeten hade fokus pa isdynamik och meteorologi pa kalottisen Vestfonna. Somma-
rens expeditioner koordinerades fran det polska forskningsfartyget RV Horyzont Il och inne-
holl bl.a. sedimentologi, paleontologi, georadar och bathymetri.

-+

Figure 8

RV Horyzont |l mapping bathymetry in
Isvika, Murchinson Bay. Photo: Veijo

Pohjola.

Figure 9

Figure showing the distribution of
nationalities for the 69 individuals
participating in Kinnvika expeditions.
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Figure 1

Left: Positions of GPS receivers on
Nordenskidldbreen.

Right: Map of Spitsbergen, study area
marked.

Background

Lomonosovfonna is an ice field extending over
1000 km?, situated on the eastern part of Spits-
bergen. Several outlet glaciers flow from the ice
field into the adjacent fjords. One of these

is Nordenskioldbreen, which calves into Bille-
fjorden opposite to the old abandoned coal mine
Pyramiden. Nordenskisldbreen is 25 km long,
approximately 5 km wide, and has a maximal
ice depth of about 600 m. The glacier is named
after the Finnish-Swedish geologist Adolf Erik
Nordenskiold who explored Svalbard during the
1860-1880s. Nordenski6ld and his Swedish and
Norwegian colleagues built a station in the vi-
cinity of Billefjorden as a base for their endeav-

ours, and this house is now the oldest building

ce dynamical work on
Nordenskioldbreen/
_omonosovfonna 2009

still standing on Svalbard. Since 1997 glaciolo-
gists from Uppsala University have been partic-
ipating in an ongoing ice dynamical/ice coring
project on Nordenskisldbreen and Lomonosov-
fonna. The project is primarily a collaboration
between the Norwegian Polar Institute and the
University of Utrecht.

Since 2006 the flow of Nordenski6ldbreen
has been closely and continuously observed by
11 fixed GPS receivers placed on aluminium
poles along the flow line of the glacier (Fig. 1).
Together with information recorded at a sta-
tion that logs changes of surface elevation and
the temperature of the air and ice, the ice flow
record will be used to estimate the ice balance

flux of the glacier system. Once the present
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balance flux is determined, we can use the in-
formation in our archives from the ice cores
drilled on the ice field to estimate the ice flux
back in time. Furthermore, with the prognosis
of future change in air temperature and precipi-
tation, we will be able to make a prognosis of
future change of the glacier.

Fieldwork in 2009

On March 22nd a small party of two persons
from Uppsala and two from Utrecht joined a
snowmobile train led by the Norwegian Polar
Institute to drive up to Lomonosovfonna. The
train of 15 persons included a Swiss-Norwegian-
Swedish ice core expedition that aimed to drill
an ice core on Lomonosovfonna. The Swedish
participant on the drill team was Carmen
Vega. An ice core was successfully drilled at
this location in 1997, but this time more ice
was required in order to carry out a more elab-
orate analysis. We placed the drill site 5 km
south of the earlier drill site to further test if
local conditions influence the records. The
route taken was via De Geerdalen, crossing
Tempelfjorden into Gipsdalen up to Lomono-
sovfonna. The ice core team camped on top

of Lomonosovfonna, while the ice dynamical
team was located below the glacier in an emer-
gency hut in Brucebyen.

We stayed in the area for 7 days. Weather was
in general brisk and blowy, overcast and cold, as
weather usually is on Spitsbergen in March. We
managed to work on all but two days due to a
storm. On this occasion we tried to make a deliv-
ery of provisions to the ice core camp, but we had
to stop when the hurricane-strength wind gusts

downwind of Terrierfjellet managed to tip over
our vehicles twice. Our task was to exchange
all GPS receivers that we had placed on the
glacier the previous year, and download the
recorded data. Of the 11 GPS receivers that
had been placed out, we found only 7. Two of
them could not be reached due to thin snow
layers and the risk of driving over crevasses.
These were located on the lower part of the
glacier. The other two were lost due to too
much snow accumulation on the upper part
of the glacier where they were placed. When
visiting the GPS stations we also measured the
positions with portable Trimble receivers, to
get a good static motion measured over the
annual interval. We further mounted a full
Automatic Weather Station in the middle of
the glacier in order to obtain the full parame-
terisation of atmospheric variables. We packed
up, and drove home on March 29%. Since our
arrival Tempelfjorden had frozen, which made
our track home short and fast, and we finally

saw the sun.
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Varen 2009 arbetade fem forskare fran universiteten i Uppsala och Utrecht pa utlépar-
glacidren Nordenskiéldbreen pa Svalbard under en vecka. Syftet var att studera glaciarisens
dynamik, att grava sndschakt och ta iskarnor ur isfaltet Lomonosovfonna. Samarbetet har

hittills pagatt i 12 ar, och sedan 2006 har Nordenskidldbreens isdynamik kontinuerligt
registrerats med hjalp av GPS och vaderstationer. Arets kampanj bestod framst av att
underhalla befintlig utrustning pa glaciaren, men forskarna uppgraderade ocksa den
automatiska vaderstationen som finns dar.
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Resultatredovisning

Ur regleringsbrev for 2009:

Verksamhetsomrade:
Forskningens infrastruktur

Politikomrade:
Forskningspolitik

Verksamhetsgren:
Polarforskningsexpeditioner

Mat:

Sverige ska vara en ledande forskningsnation, dar forskning bedrivs med hdg vetenskaplig

kvalitet.

Polarforskningssekretariatets verksamhetsomrade - Forskningens infrastruktur

Mat:

En effektiv infrastruktur som ger goda forutsattningar for forskning.

,&terrapportering:

Polarforskningssekretariatet ska redovisa en samlad bedémning av hur sekretariatets

verksamhet bidragit till malet for verksamhetsomrédet.

POLARARET 2009

Den 1 mars 2009 avslutades Internationella polararet
(IPY), som pagatt under tva ar. Att polararet avslutats
betyder dock inte att forskningen avstannar. Tvirtom har
IPY inneburit en 6kad medvetenhet om den kritiska roll
som polaromradena spelar, ndgot som ocksa avspeglades
i forskningspropositionen som regeringen presenterade
under hosten 2008.

Under IPY-dren, 2007 och 2008, fick Polarforsknings-
sekretariatet extra resurser, vilket bland annat ledde till
att den svenska fjillforskningen med Abisko naturveten-
skapliga station fick en framtridande roll under sommaren
2008. Under 2009 har regeringen i budgetpropositionen
ytterligare betonat forskning i de svenska fjillen och inlett
samtal med Kungl. Vetenskapsakademien om en 6verfo-
ring av Abiskostationen fran Kungl. Vetenskapsakademien
till Polarforskningssekretariatet.

Internationalisering ir en tydlig trend i polarforsk-
ningen. Fér svensk del 4r isbrytaren Oden en viktig resurs
som haft en stor betydelse for samarbete och kontakter
med andra linders polarverksamhet. Sedan flera ar tillbaka
pagar ett samarbete med National Science Foundation
(NSF) i USA, som innebir att Oden bryter isrdnna till den
amerikanska forskningsstationen McMurdo och att firden
mellan Sydamerika och Antarktis anvinds for ett svensk-
amerikanskt forskningsprogram. I forlingningen av detta
samarbete har nya majligheter skapats for svenska forskare
att arbeta i Antarktis men dven Sppnat for gemensamma
forskningsintressen i Arktis. Planeringen av forsknings-

samarbetet med NSF har inneburit en nira koordinering
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med Vetenskapsradet kring finansiering och nominering
av svenska forskare.

En annan viktig samarbetspartner har varit De Natio-
nale Geologiske Undersggelser for Danmark og Grgnland
(GEUS) vars intresse har fokuserats pa kontinentalsockeln
kring norddstra Grénland. De svéra isférhallandena har
gjort att vetenskapliga undersokningar, som geofysik och
seismik, 4r komplicerade. Under sommaren 2009 gjordes
en expedition med GEUS och svenska forskare till omra-
det. Det var den andra expeditionen i sitt slag och en tredje
insats dr under planering. De tva expeditionerna har gett
svenska forskare goda moéjligheter att arbeta i dessa otill-
gingliga omraden med projekt som frimst varit inriktade
pa klimathistoria.

Den viktigaste resursen f6r Polarforskningssekretariatet
och svensk polarforskning ir forskarna, vilka i huvudsak
har sin hemmabas vid universiteten och vars verksamhet
i stor utstrickning finansieras och bedéms av forsknings-
raden. For att forma expeditioner och skapa en lingsiktig
planering dir vetenskapliga idéer kopplas samman med
logistiska mojligheter, krivs en dialog mellan forskarna
internt och i samverkan med Polarforskningssekretariatet.
En sddan verksamhet har vuxit fram genom Polarforum,
dir sekretariatet har erbjudit en plattform f6r planering
inom och mellan forskargrupper.

Polarforskningssekretariatet bildades 1984 vilket upp-
marksammades under tva dagar i oktober. P4 25-arsjubileet
holls en kavalkad 6ver de gdngna arens verksamhet och

en visionar utblick, internationellt och mot framtida



vetenskapliga uppgifter. Tillbakablicken visade att de veten-
skapliga fragor som statt i fokus under arens lopp fortfarande
dger stor giltighet och att de bedémningar som gjordes vid
Polarforskningssekretariatets tillkomst kring polaromrade-
nas betydelse i hogsta grad dr relevanta idag — och sannolikt
for en 6verskadlig framtid. Diremot 4r manga av de prak-
tiska forutsittningarna kring verksamhet i polaromradena
annorlunda. Den tekniska utvecklingen har varit dramatisk
och den samhillsekonomiska och politiska omgivningen
har genomgatt stora férindringar, exempelvis genom den
Europeiska unionen och forindrade relationer mellan 6st
och vist. Polarforskningssekretariatet stir siledes med en
utmanande uppgift infor framtiden, att virna om och stédja
en allt viktigare vetenskaplig verksamhet i polaromradena
med dess globala kopplingar och samtidigt anpassa sig till
féranderliga ekonomiska och politiska realiteter.

Riksdagen beslutade i bérjan av 2009 i enlighet med
regeringens forsknings- och innovationsproposition Ett
lyft for forskning och innovation (prop. 2008/09:50).
Regeringen fortydligade ett utokat mandat for Polarforsk-
ningssekretariatet, frimst genom uppgiften att samordna
polarforskningens infrastruktur och logistik med forsk-
ningen i svenska fjillen med Abisko naturvetenskapliga
station som en viktig nod. Polarforskningssekretariatets
roll i internationell verksamhet och den vixande uppgift
som giller sekretariatets medverkan i internationella for-
handlingar kommer att stilla nya krav pa organisationen.
Sammantaget kan sigas att fordndringar i omvirlden med
polaromradenas geopolitiska betydelse och de stora globala
forskningsfragorna samt Polarforskningssekretariatets
utvidgade mandat, vad giller svensk subarktisk forskning,
monitoring och datamanagement, kommer att kriva en
genomgripande 6versyn av intern struktur och externa
relationer. Dirfor blir anpassning av organisation, resurser

och personal en hégt prioriterad uppgift under ar 2010.

Verksamhetsstyrning

Polarforskningssekretariatet blev en enradighetsmyndighet
den 1 januari 2008, vilket innebir att myndighetschefen 4r
ensam ansvarig f6r verksamheten. Till myndighetschefens
stod finns ett insynsrdd, som regeringen utsett for perio-
den 6 mars 2008 till och med 31 december 2010. Under
2009 har insynsradet haft tva sammantriden.

Regeringen utsig i oktober 2009 ny férestindare och
chef f6r myndigheten med tilltride den 1 januari 2010.

Polarforskningssekretariatet har ett pigdende arbete med
ett miljoledningssystem. En miljpolicy antogs 2007 och en
miljoplan med 6vergripande miljémal haller p4 att tas fram.
Policyn och planerna dr integrerade i det sedan tidigare pa-
giende milj6arbetet under expeditioner och syftar till att
minimera miljépaverkan fran Polarforskningssekretariatets

aktiviteter sivil i polartrakterna som i Sverige.

Polarforskningssekretariatet upprattade 2007 en hand-
lingsplan for hur verksamheten, lokalerna och informatio-
nen vid myndigheten ska bli tillginglig f6r personer med
funktionshinder. Arbetet med anpassning av informatio-
nen pa webbplatsen har prioriterats.

Kompetensforsorjning

Den interna organisationen ir indelad i ledning, adminis-
trativa enheten, kommunikationsenheten, miljéenheten
samt logistikenheten. Planering och genomférande av
expeditioner sker i projektform.

I december 2009 var 18 personer tillsvidareanstillda,
nio kvinnor och nio méin. Den fasta personalens kompe-
tens finns inom omradena ledning, teknik, I'T, kommuni-
kation, ekonomi och administration samt inom naturve-
tenskapliga dmnesomraden. Majoriteten av personalen har
en akademisk grundexamen och tre har doktorsexamen.
Aldersfordelningen bland personalen ir spridd mellan
24 ar och 65 ar. Sjukfranvaron har under dret varit 1,8 %.
Personalomsittningen har varit lag. En tillsvidareanstilld
har slutat och nyrekrytering har skett.

Den fasta personalgruppen kompletteras med extern
kompetens fér att tillgodose sirskilda bemanningsbehov,
framfor allt i samband med genomférande av expeditioner.
Sedan flera ar tillbaka har sekretariatet en grupp personer
med specifik kompetens som visstidsanstills for expe-
ditioner eller anlitas for andra sirskilda uppgifter for att
komplettera den fasta personalens kompetens. Under dret
har tolv personer (2008 18 personer) varit visstidsanstillda
for sarskilda projekt, expeditioner eller som vikarie, varav
en for programmet International Study of Arctic Change
(ISAC), som Polarforskningssekretariatet sedan 2008 ar
vird for.

Flera av personalen har ling anstillningstid och darvid
forvirvat bred och specifikt kunnande inom myndighetens
verksamhetsomrade varfér kompetenséverforing blir en
viktig fraga de kommande aren. Den forsta pensionsav-
gangen beriknas ske under 2010. For att mota den dkade
arbetsbelastning som bade Internationella polararet och
tjansteexporten inneburit har flera enheter forstirkts per-
sonellt under de senaste aren.

Sekretariatets nya uppgifter kommer att medfora nyrek-
ryteringar som kompletterar nuvarande kompetenser och
det planerade Gvertagandet av Abisko naturvetenskapliga

station medfor nya kompetenser.

Lokaler och infrastruktur

Polarforskningssekretariatet hyr lokaler hos Kungl. Veten-
skapsakademien i Stockholm. Logistikenhetens lokaler dr
inrymda i nirbeligna Kriftriket inom Stockholms univer-

sitets omrade.
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I Antarktis finns tva svenska forskningsstationer, Wasa och
Svea, med infrastruktur i form av fordon, forskningsmodu-
ler och annan filtutrustning.

Utrustning som anvinds ombord pa isbrytaren Oden,
bland annat laboratoriecontainrar och vinschar fér ocea-
nografisk provtagning, forvaras mellan expeditionerna i

hamnomradet i anslutning till fartyget.

Samverkan

Samverkan med andra aktorer 4r ett av Polarforsknings-
sekretariatets viktigaste verktyg for att na uppsatta mal.
Polarforskningssekretariatet har utvecklat en nira samver-
kan med Vetenskapsradet kring planering av expeditioner
och nominering av forskare till expeditioner framfor allt
kring isbrytaren Oden och i samarbete med National
Science Foundation. Samverkan med forskare, forsknings-
rdd och andra dr viktigt for Polarforskningssekretariatets

arbete.

Polarveckan

Polarforskningssekretariatet arrangerade i mars 2009
Polarveckan i Ann, vars syfte var att skapa en arena for
forskare och andra intresserade att fora diskussioner om
polarrelaterade amnen, fa direktkontakt med sekretariatet
och information rérande logistik for forskning i polartrak-
terna samt fi en inblick i den svenska forskningspolitiken
kring polarfragor. Ett drygt hundratal personer deltog, i en
eller flera av dagarna, under veckan. Férutom forskare del-
tog nordiska samarbetspartner, logistikkontakter, represen-
tanter for regeringskansliet, Kungl. Vetenskapsakademien,
Vetenskapsridet och andra myndigheter. Polarveckan

kommer att upprepas under 2010.

Polarforum

Under 2009 etablerades Polarforum, som fann sin form
under Polarveckan. Polarforum ir 6ppet for polar- och
fjallforskare inom alla discipliner. Syftet dr att genom
arbetsgrupper och nitverk ge mangvetenskapliga kontakt-
ytor mellan forskare och med Polarforskningssekretariatet.
Polarforum har ca 250 medlemmar, de flesta aktiva polar-
och fjillforskare, som deltar i en eller flera av de nuvarande
sju arbetsgrupperna:

+ Monitoring

« Marin forskning

« Terrestra polarmilj6er

« Dronning Maud Land, Antarktis

Verksamhetens kostnader och intakter

Intikterna och kostnaderna varierar stort mellan aren
beroende pa expeditionernas storlek och inriktning.
Forskningssatsningar med omfattande samordning och
tung logistik dominerar. Mindre kravande logistik och an-
nat stod dr viktiga for enstaka projekt och dterkommande
program. Finansiering av de stora expeditionerna har
under flera dr majliggjorts genom den flexibilitet som varit
moijlig i och med att anslagssparande fran ett r har fatt
anvindas under ett senare ar. Fran och med 2009 giller att
anslaget ska avriknas kostnadsmissigt, vilket innebar att
Polarforskningssekretariatet inte kan géra utgiftsmissiga
avrikningar dren fore och/eller efter en expedition genom-
fors, sd som gjordes i samband med expeditionen Beringia
2005. Konsekvensen av det nya sittet att hantera anslag blir
att medel maste sparas forst innan en stor expedition kan
genomforas, eftersom ett ars anslag inte ticker kostnader-

na for en storre egenfinansierad expedition.

Verksamhetens kostnader

Expeditionsverksamheten dr den helt dominerande verk-
samheten dir drygt 90 % av de totala kostnaderna hinfors
till planerade och genomférda expeditioner. Polarveckan
holls ater efter flera &rs uppehéll och redovisas som en av
verksamheterna. [ kostnaderna fér Internationellt samar-
bete ingick under perioden 2006—2008 kostnaderna for
sekretariatet f6r International Arctic Science Committee
(IASC), som Polarforskningssekretariatet var vard f6r och
som finansierades av Vetenskapsradet. Sedan 2008 ingar
ocksa kostnaderna for programmet International Study of
Arctic Change (ISAC), som har sin hemvist hos sekreta-
riatet, och som finansieras med bidrag frdn University
Corporation for Atmospheric Research (UCAR), USA.

Verksamhetens kostnader (tkr)

2006 2007 2008 2009

Expeditioner 20846 115551 102240 106846
Polarveckan 0 0 0 1281
Miljoverksamhet 334 234 115 99

Internationellt
samarbete 4 358 81587/ 3777 3427

Kommunikation
och dokumentation 2 455 2238 3039 4 640

Totalt 27993 121560 109171 116 293

«  Human- och samhillsvetenskaperna i polarforskningen Verksamhetens intikter

« Fjallforskning Férutom ramanslaget har Polarforskningssekretariatet stora

« Atmosfirforskning intdkter av tjinsteexport, dvs. avgiftsbelagd verksamhet.
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Intikter av anslag
Ramanslaget har under flera ar varit pa oférindrad niva,
forutom under aren 2007 och 2008 da sekretariatet fick
utokat anslag. Under 2006 anvindes en stor del av anslaget
for utgifter i anslutning till den omfattande expeditionen
Beringia 2005. Sekretariatet fick ocksa extra medel, 2 500
tkr i bidrag fran anslaget 26:11 Sirskilda utgifter for
forskningsindamal, for att ticka oférutsedda kostnader i
samband med expeditionen. Aven under 2007 har en del av
anslaget anvints till utgifter i samband med Beringia 2005.
Under 2007 och 2008 fick Polarforskningssekretariatet
en utokning med drygt 6 000 tkr av ramanslaget till 31 766
tkr respektive 31 949 tkr, vilket har haft en avgérande be-
tydelse f6r de expeditioner och aktiviteter som genomforts

under Internationella polariret.

Ramanslag med anslagssparande (tkr)

Tjinsteexport
Sedan ar 2006 har sekretariatet haft méjlighet att ta ut

avgifter for polarforskningsexpeditioner utan den begrins-

ning som féljer av 4 § andra stycket avgiftsforordningen,

dvs. att tjinsteexporten ska vara av tillfillig natur och upp-

ga till mindre belopp. Verksamheten inom tjinsteexporten

dr av tva typer; dels samarbeten med delad finansiering
fran samarbetspartnern och sekretariatet, dels renodlad
tjansteverksamhet dir uppdragsgivaren svarar helt for

finansieringen.

Intékter av tjansteexport* 2006-2009 (tkr)

2006 2007 2008 2009
Ramanslag 25526 31766 31949 26553

Anslagssparande
fran féregdende ar 420 -151 390 861

Disponibelt anslagsbelopp 25946 31615 32339 27414

Utgiftsprognoser f6r anslaget har, i enlighet med regle-
ringsbrevet, limnats vid fem tillfillen till Ekonomistyr-

ningsverkets informationssystem Hermes.

Ovriga intikter

Bland 6vriga intikter finns ett rligt bidrag, 160 tkr, fran
Utrikesdepartementet och avgiftsintikter i enlighet med
4 § avgiftsférordningen samt bidrag. Under 2009 har
sekretariatet ocksa fatt 4 000 tkr fran anslaget Sérskilda
utgifter inom universitet och hégskolor m.m. avsedda for
sekretariatets delvis utokade uppgifter som presenteras i

propositionen Ett lyft for forskning och innovation.

Ovriga intakter (tkr]

2006 2007 2008 2009

Bidrag fran Utrikes-

departementet 160 160 160 160
Bidrag fran internatio-

nella organisationer 0 149 340 1187
Intakter av avgifter

enligt 4 § 821 178 274 404
Intakter av

tjansteexport* 26898 79998 66546 91145
Ovriga avgifter

och bidrag 3781 1897 3574 2580
Finansiella

intakter 42 961 1470 2122
Totalt 31702 83343 72364 97598

* Exklusive finansiella intékter

Expedition/projekt 2006 2007 2008 2009  Totalt

DROMLAN 2005/06 2101 0 0 0 2101
Oden Southern

Ocean 2006/07 24799 28 654 0 0 53453
AGAVE 0 20784 20 0 20804
LOMROG 0 21241 0 0 21241
Oden Southern

Ocean 2007/08 0 9684 54318 0 64002
East Greenland

Coring Project 0 0 770 95 865
Oden Southern

Ocean 2008/09 0 0 12000 54337 66337
LOMROG II 0 0 0 25119 25119
Oden Southern

Ocean 2009/10 0 0 0 13359 13359
Oden Southern

Ocean 2010/11 0 0 0 0 0
Oden, tjansteexport

gemensamt 0 0 0 2 2
Totalt 26900 80363 67108 92912 267283

* Inklusive finansiella intdkter

Expeditionerna Oden Southern Ocean ir samarbeten med

NSF och LOMROG ir samarbete med GEUS. De 6vriga
expeditionerna/projekten har varit direkta uppdrag.
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Kostnader fér tjansteexport* 2006-2009 (tkr)

Expedition/projekt 2006 2007 2008 2009 Totalt
DROMLAN 2005/06 2091 0 0 0 2091
Oden Southern
Ocean 2006/07 10 686 41 645 0 0 52331
AGAVE 0 17 803 1528 0 19331
LOMROG 0 20316 518 0 20834
Oden Southern
Ocean 2007/08 0 10677 52679 0 63356
East Greenland
Coring Project 0 0 921 0 921
Oden Southern
Ocean 2008/09 0 0 13514 52069 65583
LOMROG II 0 0 54 21483 21537
Oden Southern
Ocean 2009/10 0 0 0 14139 14139
Oden Southern
Ocean 2010/11 0 0 0 838 838
Totalt 12777 90441 69214 88530 260962

* Inklusive finansiella intdkter

En ekonomisk resultatrapport for tjinsteexporten presen-
teras nedan. Overskottet fran verksamheten kommer att
anvindas for drift och underhall samt nyanskaffning av
den infrastruktur for forskning som sekretariatet ansvarar

for ombord pa isbrytaren Oden.

Tjansteexport (tkr)

Verksamhet +/- Intdkter Kostnader +/-  Ack. +/-
2008 2009 2009 2009 utgdende
2009

Polarforsknings-
expeditioner 1939 92912 88530 4382 6321

EXPEDITIONSVERKSAMHETEN

Ur regleringsbrevet:

Polarforskningssekretariatet ska redovisa

e vilka polarexpeditioner som sekretariatet bidragit
till, fordelade pd expeditioner med svenskt res-
pektive utlandskt logistikansvar,

e antalet expeditionsdeltagare, férdelade pa forskare
och logistikpersonal, och uppdelade efter kon, och

e kostnaderna under &ret for varje planerad och
genomford expedition, fordelad pa personal och
utrustning.

Aterrapporteringen inom de olika verksamheterna ska

dar sa ar mojligt ske i form av tidsserier dver de tre

senaste budgetaren.
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Faststillande av forskningsprogram och urval av deltagare
i forskningsprojekt ar en process som sker genom en fort-
16pande dialog med forskarsamhillet och berorda forsk-
ningsrdd. De vetenskapliga prioriteringarna ir styrande f6r
den forskning som utf6rs under expeditionerna. Expedi-
tionsplaneringen stéller stora krav pi samarbete mellan
forskare, forskningsfinansiirer och internationella aktorer
inom polarforskning. Planering av expeditionsverksamhet
kraver lang tid — fran idé till genomférande av en expedi-
tion dr tidsrymden lang, ofta tva till fyra ar. Overgripande
beslut behover tas tidigt, likasa forsikringar om tillricklig
finansiering av verksamheten.

Forskningsprogrammen SWEDARP (Swedish Antarctic
Research Programme) och SWEDARCTIC (Swedish Arctic
Research Programme) faststills for varje sisong i samrad
med Vetenskapsridet. Alla expeditioner som sekretariatet
stoder har vetenskapligt bedomts i samrad med Veten-
skapsradet.

Férutom 2009 ars expeditioner redovisas genomférda
expeditioner fran och med sidsongen 2006/07. De expeditio-
ner som genomfors sydsommaren 2009/10 redovisas som

planerade expeditioner.

Polarforskning - genomforda expeditioner
Polarforskningssekretariatet har i huvudsak tva plattformar
for expeditionslogistik. Den ena dr forskningsstationerna
Wasa och Svea tillsammans med fordon och annan infra-
struktur i Antarktis. Den andra ar isbrytaren Oden, som
ir tillganglig for forskningsexpeditioner i polaromradena i
och med ett mangarigt samarbetsavtal med Sjofartsverket.
Kostnaderna for expeditionerna varierar beroende pa
expeditionernas omfattning och inriktning. Expeditioner-
na tenderar att bli allt mer personalintensiva, till exempel
genom att sekretariatet ger ett 6kat IT- och teknikstod till
forskarna. Den totala kostnaden, oavsett finansiering,
for varje expedition redovisas fordelade pa personal och
utrustning. I kostnaden f6r personal ingar direkta och
indirekta gemensamma personalkostnader. I kostnaden
for utrustning ingar varor och tjinster, avskrivningar och
fordelade gemensamma 6vriga kostnader. Kostnaderna
for en expedition belastar oftast tvd budgetar, ibland dnnu
flera dr beroende pa planeringstiden och omfattningen av
expeditionen. Sammanfattning av genomférda expeditio-

ner finns i bilaga.

SWEDARP

I detta avsnitt redovisas Antarktisexpeditioner under
sydsommaren 2008/09 och de tva féregiende sisongerna,
2007/08 och 2006/07.



SWEDARP 2008/09 - logistikansvar och antal expeditionsdeltagare

Expedition Logistikansvar Forskare Logistik Totalt
Kvinnor Man Kvinnor Man
Oden Southern Ocean Sverige 12 17 0 5 34
IceCube USA 1 8 0 0 9
SWEDARP 2008/09, 6vriga Holland 0 5 0 0 5
Summa 13 30 0 5 48
SWEDARP 2008/09 - kostnader (tkr)
Ar 2008 2009
Expedition Personal Utrustning Personal Utrustning Totalt
Oden Southern Ocean 141 13678 262 56 560 7191
DROMLAN 121 73 34 14 242
IceCube 2 1 0 0 3
SWEDARP 2008/09, 6vriga 9 (A 25 16 94
Summa 1543 13796 321 56 590
Totalt 15 339 56 911 72 250
SWEDARP 2008/09 of Polar Areas, vars mal var att kartligga den historiska

SWEDARP 2008/09 bestod framst av forskningsexpeditionen
Oden Southern Ocean i samarbete med amerikanska
National Science Foundation (NSF). Under sisongen 2008/09
gjordes ett uppehdll av aktiviteterna vid den svenska forsk-
ningsstationen Wasa dé bade de ekonomiska och personella
resurserna var begransade i och med de stora satsningarna

som gjorts under Internationella polararet 2007-2008.

Oden Southern Ocean

For tredje aret i rad genomférdes en expedition med isbrytaren
Oden till Antarktis i samarbete med NSF, i och med att NSF
chartrade Oden med syfte att bryta en isrénna till forsknings-
stationen McMurdo och majliggora transporter av f6rnéden-
heter till och fran stationen. Pa 6verfarten frin Sydamerika till
McMurdo och under ytterligare 20 forskardygn, totalt 37 dagar,
arbetade svenska och amerikanska forskare i Amundsen- och
Rosshaven. Den marina forskningen var tvirvetenskaplig
och involverade miljokemi, kemisk- och fysisk oceanografi,
klimatforskning samt epidemiologi och evolutionir biologi. I
expeditionen deltog dven sekretariatets lirarstipendiat.

I likhet med tidigare ar finansierade NSF transit och
isbrytningen till McMurdo, medan Polarforskningssekre-
tariatet och NSF delade pa kostnaden f6r forskardygnen.
Sekretariatet ansvarade under expeditionen fér forsknings-
samordning och, via Oden, for logistik, IT och likare.

SWEDARP 2008/09, 6vriga
Bland 6vriga expeditioner som fatt stod inom SWEDARP
2008/09 fanns LASHIPA, Large Scale Historical Exploitation

utvecklingen av exploateringen av polaromridenas naturre-
surser som gt rum frdn 1600-talet fram till idag. 2009 ars
expedition genomfordes vid tva valfangststationer pa Syd-
georgien i syfte att inhdmta nya kunskaper om 1900-talets
antarktiska valfingstindustri. Sekretariatet har bistatt med

utrustning och utitriktad verksamhet.

IceCube

Den svenska forskningen inom det internationella pro-
jektet IceCube har under sisongen 2008/09 fatt fortsatt
stod. Sekretariatet har sedan 1994 bidragit till uppbygg-
nad och genomférande av neutrinodetektorn AMANDA
vid Amundsen-Scottstationen vid Sydpolen, det storsta
vetenskapliga projektet i Antarktis. Projektet 4r nu inne i
en ny fas i och med skapandet av den kubikkilometer stora

neutrinodetektorn IceCube.

DROMLAN

Dronning Maud Land Air Network (DROMLAN) bildades
2001 och har till syfte att forsorja de elva medlemslanderna
med flygtransporter till, frdn och inom Dronning Maud
Land i Antarktis. DROMLAN redovisas arligen under expe-
ditionsverksamheten eftersom samarbetet inom organisa-
tionen ir en férutsittning for genomforande av expeditio-
ner till Dronning Maud Land. Parallellt med verksamheten
inom DROMLAN har utvecklats en organisation med fem
medlemslinder; Sverige, Norge, Finland, Tyskland och Bel-
gien, som arbetar med fartygstransporter (DROMSHIP). Se

dven tabell i avsnittet Internationell verksamhet.
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SWEDARP 2007/08 - logistikansvar och antal expeditionsdeltagare

Expedition Logistikansvar Forskare Logistik Totalt
Kvinnor Man Kvinnor Man
JASE Sverige 2 5 0 4 1"
Dronning Maud Land/MARA Sverige/Finland 1 1 0 0 2
Oden Southern Ocean Sverige 15 13 2 3 33
IceCube USA 0 8 0 0 8
Summa 18 27 2 7 54
SWEDARP 2007/08 - kostnader (tkr]
Ar 2006-2007 2008 2009 Totalt
Expedition Personal Utrustning Personal Utrustning Personal Utrustning
JASE + MARA 1395 4849 862 1254 24 0 8384
Oden Southern Ocean 2124 11515 799 54 654 0 0 69092
DROMLAN " 13 3 19 0 0 46
IceCube 8 1 0 0 0 0 4
SWEDARP 2007/08, 6vriga 3 1 0 0 0 0 4
Summa 3536 16 379 1664 55927 24 0
Totalt 19 915 57591 24 77530
SWEDARP 2007/08 radaranliggningen Moveable Atmospheric Radar for Antar-

SWEDARP 2007/08 dominerades av Japansk-svenska
Antarktisexpeditionen (JASE) i Dronning Maud Land och
av isbrytarexpeditionen Oden Southern Ocean i samarbete
med amerikanska NSF.

JASE - Japanese-Swedish Antarctic Expedition

JASE, en japansk-svensk bandvagnstravers som férberetts
i sju dr, genomfordes sisongen 2007/08. Denna glaciolo-
giska travers ingick i ITASE (International Trans-Antarctic
Scientific Expedition), ett internationellt nitverk av traver-
ser som kartldgger Antarktis. De 6vergripande fragestall-
ningarna r6r klimatvariationer under de senaste istiderna.
Den svenska delen av JASE startade fran forskningssta-
tionen Wasa med fyra bandvagnar och pa den antarktiska
hogplatin motte svenskarna den japanska bandvagnskara-
vanen, som utgatt frin den japanska forskningsstationen
Syowa. Efter utvixling av viss utrustning och personal
viande karavanerna tillbaka till sina forskningsstationer.
De svenska deltagarna firdades ca 300 mil pa hog hojd
och i string kyla under drygt sju veckor med bandvag-
narna. Unika mitningar gjordes med hjilp av sn6- och
isradarsystem pa bandvagnarna. Dessutom underséktes,
genom fjarranalys och provtagning av is och sno, processer
sdsom snéackumulation och glacidrbildning, isrérelser,
samt markforhallanden och sjosystem under inlandsisen.
Sekretariatet svarande under expeditionen for logistiksam-

ordning, teknik, kommunikation och likare.

Dronning Maud Land

I samarbete med finska forskningsprogrammet i Antarktis,
FINNARP, fortsatte atmosfirfysikerna arbetet med data-
insamling kring meteorologiska fenomen, partiklar

och vagor i atmosfiren och troposfiren med hjilp av

ARSREDOVISNING 2009

ctica (MARA) som uppférdes vid Wasa sisongen 2006/07.
De svenska forskarna vistades vid den finska forskningssta-
tionen Aboa. Den nirbeligna svenska forskningsstationen
Wasa var endast bemannad vid start och avslut av JASE.

For monitoringverksamheten genomférdes underhall och

6versyn av instrument samt insamling av loggade data.

Oden Southern Ocean

Isbrytaren Oden dtervinde for andra gingen till Antarktis
med ett brett svensk-amerikanskt forskningsprogram, som
arbetats fram i samarbete mellan Polarforskningssekreta-
riatet, NSF och Vetenskapsradet. NSF chartrade 2007/08,
precis som 2006/07 och 2008/09, Oden for att bryta en
isrdnna i Rosshavet till forskningsstationen McMurdo. P4
firden fran Sverige till Sydamerika deltog tva forsknings-
projekt med kontinuerliga vatten- och luftprovtagningar.
Pa overfarten fran Sydamerika till Antarktis, och under
ytterligare 20 forskningsdygn, undersékte de svenska och
amerikanska forskarna bland annat koldioxidsystemet,
biogeokemiska processer, halogenererade kolviten och
ozonnedbrytning samt miljogifter. Sekretariatet och NSF
delade pa kostnaden f6r forskningsdygnen, medan NSF
finansierade transit och isbrytningen. Férutom forskare
och logistikpersonal deltog dven en svensk konstnir och en
amerikansk lirare ombord. Lirare, konstnir och amerikan-
ska forskningstekniker redovisas som forskare i tabellen
ovan. Sekretariatet ansvarade for logistiksamordning, IT,
teknik och likare.

SWEDARP 2007/08, 6vriga
IceCube och DROMLAN genomférdes med ungefir

samma omfattning och inriktning som beskrivs under
SWEDARP 2008/09.



SWEDARP 2006/07 - logistikansvar och antal expeditionsdeltagare

Expedition Logistikansvar Forskare Logistik Totalt
Kvinnor Man Kvinnor Man
Dronning Maud Land Sverige 0 3 1 5 9
Dronning Maud Land/
ANTSYO II/AGAMES Tyskland 0 1 0 0 1
Oden Southern Ocean Sverige 10 8 1 2 21
AMANDA/IceCube USA 0 9 0 0 9
Summa 10 21 2 7 40
SWEDARP 2006/07 - kostnader (tkr)
Ar 2006 2007
Expedition Personal Utrustning Personal Utrustning Totalt
Dronning Maud Land 1995 1926 734 3106 7761
Oden Southern Ocean 708 11197 75 41674 53654
DROMLAN 158 79 30 21 288
IceCube 3 1 7 3 14
SWEDARP 2006/07, 6vriga 79 45 0 0 124
Summa 2943 13 248 846 44,804
Totalt 16 191 45650 61841
SWEDARP 2006/07 Sekretariatet gav dven st6d till en forskare som deltog i

Satsningen under Antarktissdsongen 2006/07 var inriktad
pa aktiviteter i anslutning till forskningsstationen Wasa
samt forskningsarbete i samband med isbrytaren Odens
forsta resa till Antarktis.

Dronning Maud Land
Verksamheten sisongen 2006/07 i Dronning Maud Land
(DML) var den forsta i en serie pa tre sisonger avseende
forskningsplanering, kunskapsuppbyggnad och férbere-
delser kring logistik samt utplacering och utprovning av
material. Denna f6rsta sisong var inriktad pa det atmosfir-
fysiska projektet MARA, underhallsarbete pa stationerna
samt forberedelser infér kommande forskningsprogram,
framfor allt Japanese-Swedish Antarctic Expedition (JASE).
Forskarna inom MARA-projektet installerade en stor
radarantenn (50 m x 50 m), som under flera ar ska studera
partiklar och vagor i atmosfiren och troposfiren samt vissa
meteorologiska fenomen 6ver Antarktis.
Monitoringverksamheten fortsatte med utplacering och
underhill av instrument pa Wasa och Svea. Monitoring sker
inom geodesi, meteorologi i samarbete med hollindska fors-
kare, och inom seismografi i samarbete med tyska forskare.
Logistiskt blev den drygt tre méanader linga expeditionen
komplicerad da transporterna fran fartyget Ivan Papanin vid
tilliggsplatsen vid iskanten till forskningsstationen blev mer
riskfyllda dn beriknat pa grund av svara is- och viderfor-
héllanden. Under expeditionen ansvarade sekretariatet f6r
expeditionsledning, logistik och teknik.

ett svensk-tysk-japanskt projekt, ANTSYO II/AGAMES,

i Dronning Maud Land. Med avancerad instrumentering
ombord pa flygplan studerades bland annat hur solinstrl-
ningen reflekteras och vixelverkar med partiklar

i troposfiren.

Oden Southern Ocean

Sasongen 2006/07 gjorde isbrytaren Oden sin premidrtur
till Antarktis. Genom en Gverenskommelse mellan det
amerikanska forskningsrddet NSF, Polarforskningssekre-
tariatet och Sj6fartsverket fick Oden i uppdrag att bryta en
isrdnna till den amerikanska forskningsstationen McMurdo.
Isrinnan i Rosshavet 4r nodvindig for fartyg som trans-
porterar utrustning och fornédenheter till forskningssta-
tionen.

Forskningsprogrammet under transiten fran Sydameri-
ka till den antarktiska kontinenten hade marin inriktning.
Forskare fran Sverige, USA och Chile arbetade med bland
annat biogeokemiska processer, marinbiologi, havsisens
utbredning samt ett projekt om organiska miljogifter.

I expeditionen deltog ocksa ett program for utatriktad
verksamhet med fyra lirare och en vetenskapsjournalist.
Sekretariatet ansvarade for logistisk samordning, IT och
lakare.

SWEDARP 2006/07, 6vriga

AMANDA /IceCube och DROMLAN genomférdes med

ungefir samma omfattning och inriktning som 2008/09.
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SWEDARCTIC 2009 - logistikansvar och antal expeditionsdeltagare

Expedition Logistikansvar Forskare Logistik Totalt
Kvinnor Man Kvinnor Man
LOMROG 11 Sverige 4 26 2 7 39
Kinnvika 2009, var Sverige 1 10 0 4 15
Kinnvika 2009, sommar Sverige 5 23 0 1 29
SWEDARCTIC 2009, dvriga Varierande 0 8 0 0 8
Summa 10 67 2 12 M
SWEDARCTIC 2009 - kostnader (tkr)
Ar 2008 2009
Expedition Personal Utrustning Personal Utrustning Totalt
LOMROG II 98 36 1827 25269 27230
Kinnvika 2009 74 43 931 1270 2318
SWEDARCTIC 2009, évriga 0 0 10 12 22
Summa 172 79 2768 26 551
Totalt 251 29319 29570

SWEDARCTIC

I detta avsnitt redovisas 2009 drs Arktisexpeditioner och de

tva tidigare drens expeditioner inom SWEDARCTIC.

SWEDARCTIC 2009
LOMROG II — Lomonosov Ridge off Greenland
De Nationale Geologiske Undersggelser for Danmark
og Gregnland (GEUS) tillsammans med svenska forskare
fortsatte den kartliggning av kontinentalsockeln norr
om Grénland och mot Lomonosovryggen i Arktis som
paborjades 2007. Expeditionen finansierades till storsta
delen av GEUS och till en mindre del av anslagsmedel. En
grupp svenska maringeologer deltog inom ramen fér det
danska projektet. De 6vriga svenska forskarna deltog med
projekt inom zooekologi och maringeologi. Bade lirar- och
konstnirsprogrammen hade vardera en deltagare pa expe-
ditionen. Sekretariatet svarade under den sex veckor linga
expeditionen for logistiksamordning, IT och likare samt
via Oden for helikopterbesittning.

Innan expeditionen startade gjordes en testtur, med test
av instrument och ett flerstraligt ekolod dir dven ett fem-
tontal representanter for sex linders polarorganisationer

deltog som ett led att visa isbrytaren Oden i arbete.

Kinnvika 2007-2009

Kinnvikaprojektet redovisas samlat f6r de tre ar som det
pagatt. Under det forra polararet, Internationella geofysiska
aret (IGY) 1957-58, etablerades den svensk-finsk-schweiziska
forskningsstationen Kinnvika pa Nordostlandet, Svalbard.
Ar 2007 nystartades verksamheten dir genom ett inter-
nationellt tvirvetenskapligt projekt som under IPY ut-
nyttjade stationen som bas for expeditioner till och kring
glaciirerna Aust- och Vestfonna. Kinnvikaprojektet har en
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bred vetenskaplig inriktning dir forskning om klimatfor-
indringar och minniskans paverkan, liksom klimat- och
miljé6vervakning har en framtridande plats. Forskningen
omfattade olika omraden sisom glaciologi, mikrobiologi
och ekotoxikologi.

Kinnvikaexpeditionerna under dren 2007-2009 har
genomforts som ett samarbete mellan Polarforsknings-
sekretariatet, projektledningen vid Uppsala universitet,
polska vetenskapsakademin och Arctic Centre i Finland.
Polarforskningssekretariatet har, i samverkan med 6vriga
deltagande linder, haft huvudansvaret for logistiken.

Kinnvika har genomforts under en eller flera perio-
der under de tre dren med var- och sommarkampanjer.
Under ar 2009 slutférdes Kinnvikaprojektet och stationen
aterstilldes, i enlighet med Sysselmannens riktlinjer, till

skicket innan projektet startade.

Kinnvika 2007-2009 - kostnader (tkr)

Ar 2006 2007 2008 2009  Totalt
Kinnvika 2007 42 947 0 0 989
Kinnvika 2008 0 84 1353 28 1465
Kinnvika 2009 0 0 117 2201 2318
Totalt 42 1031 1470 2229 4772

SWEDARCTIC 2009, 6vriga

For den enskilde forskaren eller forskargruppen kan dven
stéd i mindre omfattning vara avgérande for mojligheten
att kunna genomfora ett projekt i polartrakterna. Under
sommaren 2009 gav sekretariatet stod till projekt pa Gron-
land, Svalbard och svenska fjillen genom lan av utrust-

ning, radgivning och liknande.



SWEDARCTIC 2008 - logistikansvar och antal expeditionsdeltagare

Expedition Logistikansvar Forskare Logistik Totalt
Kvinnor Man Kvinnor Man

ASCOs Sverige 13 20 1 9 43
Arktiska Sverige Sverige 15 33 2 4 54
Kinnvika 2008 Sverige 7 26 0 4 37
1SSS-08 Ryssland 7 9 0 0 16
SWEDARCTIC 2008, 6vriga Varierande 4 17 0 0 21
Summa 46 105 3 17 171
SWEDARCTIC 2008 - kostnader (tkr]

Ar 06-2007 2008 2009 Totalt
Expedition Personal Utrustning Personal Utrustning Personal Utrustning

ASCOS 175 89 2371 17129 138 68 19 970
Arktiska Sverige 87 46 1436 1822 10 2 3403
Kinnvika 2008 53 31 650 703 18 10 1465
1SSS-08 0 0 316 1165 9 4 1494
SWEDARCTIC 2008, dvriga 0 0 63 66 4 2 135
Summa 315 166 4836 20855 179 86

Totalt 481 25721 265 26 467

SWEDARCTIC 2008
Sommaren 2008 var intensiv med tva fartygsexpeditioner,
en med isbrytaren Oden och en med det ryska forsknings-
fartyget Jacob Smirnitskyi. Dessutom samordnade sekre-
tariatet, som ett sdrskilt IPY-initiativ, Arktiska Sverige, en
tvirvetenskaplig satsning i de svenska fjillen.
Polarforskningssekretariatet har ocksa varit involverat i
planeringen och genomférandet av en kommersiell charter
av isbrytaren Oden, East Greenland Coring Project. I bérjan
av sommaren 2008 genomfordes tester av Odens utrustning
och multibeaminstrument under fird i omradet runt Sval-
bard. I samband med dessa testturer fick de nordiska tron-
foljarna, i sin roll som beskyddare av IPY i sina respektive
linder, information om olika polarforskningsprojekt. Oden
fick ocksa besok av Sveriges hogskole- och forskningsminis-
ter och tre gymnasieelever, vinnarna av tavlingen Polarresan

som sekretariatet genomfort i samband med Linnéjubileet.

ASCOS - Arctic Summer Cloud Ocean Study

Sommaren 2008 genomférdes, med Oden som plattform,
projektet Arctic Summer Cloud Ocean Study som var ett
internationellt och tvirvetenskapligt forskningsprogram
med syfte att forstd viktiga klimatprocesser i centrala
Arktis och dess paverkan pa det globala klimatet.

Projektet som vetenskapligt koordineras av svenska
forskare, hade deltagare fran ett flertal linder, frimst USA,
Finland, Schweiz och Storbritannien. Deltagarna represen-
terade flera vetenskapliga 4mnen; gas- och aerosolkemi,
aerosolfysik, marinbiologi, oceanografi och meteorologi.

Huvuddelen av den 40 dagar langa expeditionen genom-
fordes med fartyget férankrat vid ett isflak i narheten av Nord-
polen. Forskningsarbetet utférdes ombord pa fartyget och pa
istlaket samt med hjilp av bland annat ballong, helikopter

och med ett landbaserat flygplan. Sekretariatet ansvarade for
logistisk samordning, I'T, helikopterstod och likare.

Arktiska Sverige
Inom ramen for Internationella polariret (IPY) ansvarade
Polarforskningssekretariatet for forsta gdngen for en forsk-
ningssatsning i Sverige sommaren 2008.
Polarforskningssekretariatet, tillsammans med IPY-
kommittén, beslutade att stédja svenska IPY-projekt med
filtarbete forlagt till norra Sverige. Férutom anslagsfinan-
sieringen har den svenska IPY-kommittén bidragit med
650 tkr till Arktiska Sveriges logistik. Beslutet innebar en
medverkan till kraftsamling kring de befintliga forsknings-
plattformarna i den svenska fjillkedjan fran Abisko i norr
till Helagsfjillen i séder och med filtliger pa strategiska
platser. Sekretariatets insatser bestod i planering och samord-
ning av forskning och helikopterstdd, filtliger, kommunika-
tionslosningar och utatriktade aktiviteter. Forskningsprojek-
ten, som var tvirvetenskapliga, t.ex. naturgeografi, geologi,
zoologi, arkeologi, var till stor del inriktade pa klimatfor-
andringar, naturliga savil som de som orsakats av minsklig
paverkan. Forskningsprojekten indelades i fyra teman:
- klimatets paverkan pa glaciirers utveckling,
. relationer mellan vixter och djur i fjallmilj6 samt koppling-
en till minniskans historiska anvindning av markerna,
« klimatforandringarnas effekt pa de kinsliga ekosyste-
men i fjillkedjan,
- foérindringar 6ver tid i férekomst av djur, minniskans

utnyttjande av naturresurser och geologiska processer.
ISSS-08 — International Siberian Shelf Study 2008

Svenska forskare genomforde under sex veckor sommaren

2008 i samarbete med den ryska vetenskapsakademin en
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SWEDARCTIC 2007 - logistikansvar och antal expeditionsdeltagare

Expedition Logistikansvar Forskare Logistik Totalt
Kvinnor Man Kvinnor Man
Test-AGAVE Sverige 2 23 2 8 35
Test-LOMROG Sverige 0 14 0 4 18
AGAVE Sverige 9 21 0 9 39
LOMROG Sverige i 23 1 6 Al
Kinnvika 2007 Sverige 7 21 0 3 31
SWEDARCTIC 2007, évriga Varierande 12 28 0 0 40
Summa 41 130 3 30 204
SWEDARCTIC 2007 - kostnader (tkr)
Ar 2006 2007 2008
Expedition Personal Utrustning Personal Utrustning Personal Utrustning Totalt
AGAVE 0 0 121 16592 0 1518 19 321
LOMROG 517 21 1468 29 205 2 531 31934
Kinnvika 2007 30 12 548 399 0 0 989
Arktiska Sverige 121 51 27 13 0 0 212
SWEDARCTIC 2007, 6vriga 80 32 146 85 0 0 343
Summa 748 306 3400 46 294 2 2 049
Totalt 1054 49 694 2051 52799

studie av 4 000 km av den sibiriska ishavskusten fran Barents
hav till Lenafloden. Projektet studerade klimatpéverkan och
fldet av organiska dmnen fran de sibiriska floderna genom
att undersoka bland annat vixthusgaser, marinbiologi, spar-
dmnen och jirnisotoper. Det ryska forskningsfartyget Jacob
Smirnitskyi anvindes som bas och sekretariatet bistod med
planering, internationella avtal, utrustning och mobilisering

av fartyget samt utdtriktad verksambhet.

SWEDARCTIC 2007

Sommaren 2007 omfattade ett arktiskt program for isbryta-
ren Oden med tva expeditioner som foregicks av testturer.
Aven landbaserade expeditioner till Svalbard och Grénland
fick logistiskt stod.

AGAVE - Arctic Gakkel Vents

AGAVE var ett uppdrag inom tjinsteexportverksamheten
och National Science Foundation svarade for finansiering-
en. En forskargrupp fran Woods Hole Oceanographic Insti-
tution, USA, ledde projektet som undersokte livsformer i de
hydrotermala utloppen fran jordens kirna pa havsbotten.
Sekretariatet svarade under den sex veckor ldnga expeditio-
nen for expeditionsplanering, viderprognoser och istjinst,
helikopter, IT, logistik, likare, multibeamoperatérer och
CTD-tekniker.

LOMROG - Lomonosov Ridge off Greenland

Den forsta LOMROG-expeditionen planerades och genom-
fordes i samarbete med GEUS och svenska forskare. Syftet

ARSREDOVISNING 2009

med den dryga fem veckor linga expeditionen var att gora
maringeologiska och oceanografiska undersokningar i
omréidet norr om Grénland och vid Lomonosovryggen

i Arktiska oceanen. Den vistligaste delen av omradet ar
svarforcerat pa grund av mycket tjock flerarsis. For att na
de 6nskade omradena chartrade sekretariatet, pi uppdrag
av GEUS, en rysk atomisbrytare av det statsigda foretaget
Murmansk Shipping Company. Finansiering av expeditionen
var delad mellan GEUS och sekretariatet, som ansvarade
for ledningsfunktion, IT-support, logistik, likare och
helikopter.

SWEDARCTIC 2007, ovriga

For den enskilde forskaren eller forskargruppen kan dven
stod i mindre omfattning vara avgérande f6r mojligheten
att kunna genomfora ett projekt. Under sommaren 2007
gav sekretariatet stod till flera projekt genom lan av utrust-

ning, myndighetskontakter, rddgivning och liknande.

Polarforskning - planerade expeditioner

I detta avsnitt redovisas expeditioner som genomfors
sdsongen 2009/10 i Antarktis och expeditioner som plan-
eras. Dessutom beskrivs planer och samarbeten inom
forskning, logistik och expeditioner, liksom Polarveckan

och Polarforum.

SWEDARP
SWEDARP 2009/10 innefattar verksamhet bade vid forsknings-
stationen Wasa och marin forskning i samband med Odens



fird till den amerikanska forskningsstationen McMurdo.
Vid forskningsstationen Wasa domineras arbetet av logis-
tikverksamhet med 6versyn och reparation av utrustning
for att avsluta den tredriga satsningen, som inleddes
2006/07 och kulminerade med JASE sisongen 2007/08,
samt forberedelser infér kommande ars forskningsverk-
samhet. Under sidsongen 2009/10 fortsitter arbetet med
MARA-projektet. Forskningsarbete med Wasa som bas
vintas fortsitta de kommande dren. Logistikinsatser berik-
nas fortsitta ytterligare nigra ar for underhdll av stationen
och dess infrastruktur for att ha en funktionell och effektiv
bas for forskningsarbete i stationens niaromrade.

Samarbetet med NSF kring isbrytaren Oden och forsk-
ning i Antarktis fortsitter de kommande aren. Polarforsk-
ningssekretariatet har samarbetsavtal med NSF om arliga
expeditioner till McMurdo till och med sisongen 2011/12.
Vetenskapsridet har i samrad med sekretariatet beslutat
om sirskilda forskningsmedel for Odenexpeditioner till
Antarktis sdsongerna 2010/11 och 2011/12. Sekretariatet
har vidare initierat diskussioner med NSF om mgjlighet att
utoka det goda samarbetet till att omfatta dven landbase-
rade projekt, i bdde Arktis och Antarktis.

SWEDARCTIC

I Arktis vintas samarbetet kring Lomonosovryggen/
Arktiska oceanen med danska GEUS fortsitta. Planering
pagar for en satsning i Tajmyr i ryska Arktis sommaren
2010, med tre projekt inom geologi och paleozoologi. I det
lingre perspektivet har flera storre svenska forskargrupper
anmilt intresse for att genomféra en stérre Oden-expedi-
tion i Arktiska oceanen inom de nirmaste dren. En sddan
expedition kriver flera ars forberedelser och samlande av

resurser.

Kostnader for planerade expeditioner (tkr)

Expedition 2008 2009
Personal  Utrustning Personal  Utrustning

Dronning 115 43 1722 2309

Maud Land

2009/10

Oden Southern 0 0 1008 14 303

Ocean 2009/10

DROMLAN 0 0 193 89

2009/10

SWEDARP 0 0 49 27

2009/10, 6vr.

Tajmyr 2010 32 12 327 148

SWEDARCTIC 0 0 62 22

2010

Oden Southern 0 0 31 35

Ocean 2010/11

SWEDARP 1 1

2010/11, ovr.

INTERNATIONELL VERKSAMHET

Ur regleringsbrevet:

Polarforskningssekretariatet ska oversiktligt redovisa
internationell verksamhet dar sekretariatet medverkat,
sarskilt verksamheten kring isbrytaren Oden, och
internationella forhandlingar dar sekretariatet deltagit
i en rédgivande funktion.

Det arktiska samarbetet har under aret haft fokus pa Arctic
Science Summit Week (ASSW) som dgde rum i mars
ménad i Bergen, Norge. Syftet med ASSW ir att ge tillfille
till internationell koordinering, samarbete och samverkan
i Arktis. Under ASSW mots arktiska organisationer, till
exempel International Arctic Science Committee (IASC),
European Polar Board (EPB) och Forum of Arctic Research
Operators (FARO). Sekretariatets personal deltar i arbetet
inom flera av dessa organisationer.

Antarctic Treaty Consultative Meeting XXXII (ATCM)
och Committee on Environmental Protection Meeting XII
(CEP) holls i april i Baltimore, USA. Polarforskningssekre-
tariatet var representerat med flera personer i rddgivande
funktion till den svenska delegationen bade i férberedelse-
arbetet och under métena. Sekretariatet har ocksa deltagit
i Meeting of Experts on the Management of Ship-borne
tourism in the Antarctic Treaty Area i Nya Zeeland. An-
tarktisfordraget har under aret firat 50-arsjubileum. Med
anledning av denna hindelse holls konferensen Antarctic
Treaty Summit i Washington D.C. i december. Sekreta-
riatets chef, svenska forskare och representanter frain UD
medverkade i programmet.

Sekretariatet deltog i Council of Managers of National
Antarctic Programs (COMNAP) arliga moéte i augusti
2009 i Punta Arenas, Chile. Flera viktiga fragor behand-
lades; bland annat rekommendationer inom International
Maritime Organization (IMO) om férbud mot tjockolja i
Antarktis, samordnat ansvar for Search and Rescue (SAR)
i Antarktis, regionalt logistiksamarbete i Antarktis samt
COMNAP:s nya arbetsmodell. Polarforskningssekretariatet
kommer att vara vard for maétet 2011.

Sekretariatet har ocksa varit representerat i bilaterala
forskningsoverliggningar pa regeringsnivd med USA och
med Japan i april ménad i Washington D.C. respektive
Tokyo.

Den europeiska verksamheten med European Polar
Board (EPB) inom European Science Foundation (ESF)
och European Polar Consortium har ocksa varit en del av
Polarforskningssekretariatets internationella engagemang,
med moéten i mars i Bergen och i oktober i Bryssel. I detta,
liksom i det bredare internationella samarbetet, spelar den
nordiska samordningen en visentlig roll.

Polarforskningssekretariatet var under aren 2006-2008
vird for sekretariatet for International Arctic Science

Committee (IASC), vars sekretariat finansierades av
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Vetenskapsridet. IASC-sekretariatet flyttade vid arsskiftet
2008/09 till Alfred-Wegener-Institut i Potsdam, Tyskland.

Hosten 2008 startade programmet International Study
of Arctic Change (ISAC) sin verksamhet férlagd till Polar-
forskningssekretariatet. Verksamheten vid ISAC finansie-
ras av amerikanska University Corporation for Atmosphe-
ric Research (UCAR).

Polarforskningssekretariatet 4r medlem i och betalar
medlemsavgifter till organisationerna COMNAP, EPB/ESF
och Noncommercial Partnership of the Coordination of
Northern Sea Route Usages.

Polarforskningssekretariatets samarbete med Sjéfarts-
verket kring isbrytaren Oden ir nyckeln till det fram-
gangsrika nyttjande av Oden f6r svensk och internationell
forskning. Det internationella samarbetet kring isbrytaren
Oden har framfor allt kretsat kring expeditionsverksamhe-
ten tillsammans med amerikanska NSF och verksamhet
i Antarktis och med GEUS for verksamhet i Arktis. Ett av
trumfkorten med Oden, férutom dess utmirkta egenska-
per som isbrytare, ir den avancerade forskningsutrustning
som finns ombord med bland annat ett multibeamekolod.
Under en testresa norr om Svalbard i juli manad inbj6ds
foretradare for andra nationers polarorganisationer till
studiebesck ombord. I denna grupp ingick ocksa represen-
tanter for Sj6fartsverkets ledning. Se dven Expeditionsverk-

sambheten.

INTERNATIONELLA POLARARET

Ur regleringsbrevet:

Polarforskningssekretariatet ska redovisa hur och i
vilken omfattning sekretariatet medverkat i det Inter-
nationella polararet (IPY) samt hur sekretariatets
verksamhet bidragit till att 6ka svenska polarforskares
medverkan i IPY.

Internationella polardret avslutades den 1 mars 2009 och
uppmairksammades pa olika sitt virlden 6ver. I Sverige
arrangerade den svenska IPY-kommittén tillsammans
med Nordiska radet och Norden i Fokus ett seminarium i
Riksdagshuset med temat Arktis — en region i forindring

och gav ut en skrift, Polforskjutningar. Skriften belyser det

Representation i internationella organisationer 2009

madngfacetterade spektrum av intressen som berdr Arktis
och Antarktis med vetenskap, naturresurser, miljoskydd
och geopolitiska spianningar.

Internationella polardret 2007-2008, som omfattade pe-
rioden 1 mars 2007-1 mars 2009, utlystes av International
Council for Science (ICSU) och World Meteorological Orga-
nization (WMO) for att sitta fokus pa forskning i polarom-
radena. Det forsta internationella polararet genomfordes
1882-83, det andra 1932-33 och Internationella geofysiska
aret 1957-58.

Polarforskningssekretariatets verksamhet under IPY
har byggt pa expeditioner och samarbeten samt den na-
tionella IPY-strategin. Sverige har identifierat forsknings-
stationerna Wasa och Svea i Antarktis, isbrytaren Oden
och forskningsstationerna i Abisko och Tarfala som viktiga
svenska forskningsplattformar. For bide SWEDARP och
SWEDARCTIC innebar 2007 och 2008 kulmen pa de stora
[PY-satsningarna, foljt av viss faltverksamhet fran hosten
2008 till hosten 2009.

For Polarforskningssekretariatets del innebar IPY ett
stort antal aktiviteter, vissa extra resurser, samt 6kad upp-
mairksamhet kring polarfragor generellt. Polaromradena
kom i fokus geopolitiskt, genom klimatfragans aktualitet
och i samband med debatten kring samhillsutveckling och
levnadsvillkor for de arktiska befolkningarna. Inom ramen
for IPY kom dven det subarktiska omridet i norra Sverige
att uppmairksammas och sekretariatet genomférde en sats-
ning, Arktiska Sverige, for att knyta samman och logistiskt
stirka den svenska fjillforskningen.

Det Internationella polararet har ocksd inneburit en
fortsittning pa samfinansiering av expeditioner med
andra linder och méjligheten att bedriva tjansteexport ir
av avgérande betydelse. Internationella polararet har varit
integrerat i all verksamhet som Polarforskningssekretaria-
tet bedrivit under de senaste aren.

Personalen har deltagit i arbetsgrupper och organisatio-
ner som arbetat med IPY-relaterad verksamhet. Sekretaria-
tet har ocksa aktivt deltagit i Svenska kommittén for Inter-
nationella polardret 2007-2008 och chefen fér sekretariatet
ingick i bide kommittén och dess verkstillande utskott.
Sekretariatet var ocksa representerat i arbetsgruppen for

logistik och i arbetsgruppen for utitriktade aktiviteter.

Organisation/natverk
COMNAP - Council of Managers of National Antarctic Programs

DROMLAN -Dronning Maud Land Air Network
DROMLAN Operations Group

DROMSHIP - Dronning Maud Land Ship Network
FARO - Forum of Arctic Research Operators
EPB - European Polar Board

EOC - Education Outreach Communication Taskforce

ISIRA - International Science Initiative in the Russian Arctic
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MILJOVERKSAMHET

Ur regleringsbrevet:

Polarforskningssekretariatet ska redovisa och
utvardera sitt arbete for att skydda miljon i polar-
trakterna i samband med svenska verksamheter och
oversiktligt beskriva den internationella miljoverksam-
heten. Sekretariatet ska redovisa antalet ansokningar
om tillstand for vistelse i Antarktis och antalet bevil-
jade tillstand fordelade pé forskning respektive annan
verksamhet. Kostnaderna for verksamhet relaterad
till internationella dtaganden, for tillstdndsprovning
samt for tillsyn over svensk verksamhet i Antarktis ska
redovisas.

For den svenska verksamheten i Antarktis har under 2009
gjorts en miljokonsekvensbeskrivning (MKB) av den ma-
rina forskningen ombord pé isbrytaren Oden och en MKB
for verksamheten vid den svenska forskningsstationen
Wasa i Antarktis.

Tillstand att vistas i Antarktis

Lag (2006:924) om Antarktis innebir att alla svenska med-
borgare ska ha tillstdnd f6r att besoka Antarktis. Det behéver
inte nédvindigtvis vara ett svenskt tillstind, ett tillstand ut-
firdat av en annan stat som ir medlem i Antarktisfordraget
giller dven for svenska medborgare. Tillstandsproceduren ar
fokuserad pa aktivitetens milj6paverkan, inte pa antalet del-
tagare och deras nationalitet. Antalet utfirdade tillstand ska
fran och med 2007 inte jimféras med tidigare drs tillstand,
som ir berdknade pa antalet personer. Ingen tillsynsverk-
sambhet for svensk verksamhet i Antarktis har forekommit

under dret.

Antal tillstdnd 2007-2009 och kostnader (tkr)

2007 2008 2009

Forskning Ovriga Forskning Ovriga Forskning Ovriga

Antal 3 2 1 2 6 2
tillstédnd

Kostnad for 9 20 88 34 77 18
tillstand

Kostnad 17 10 0
for tillsyn

KOMMUNIKATION OCH DOKUMENTATION

Ur regleringsbrevet:

Polarforskningssekretariatet ska redovisa en analys av
vilka malgrupper som natts av respektive information-
skanal och en bedomning av insatsernas resultat.

Polarforskningssekretariatets expeditionsverksamhet pre-
senteras for allminhet och forskare pa bland annat popu-
larvetenskapliga arenor, webbplatsen polar.se samt genom

arsbok, broschyrer, nyhetsbrev och pressmeddelanden.

Kontaktverksamhet

Genom utstillnings- och missdeltagande, lirar- och konst-
nirsprogram samt vid kontakter med medias representanter
har kontaktverksamheten natt flera malgrupper. Till stor

del har arets evenemang genomf6rts som samarrangemang
med andra organisationer. Under &ret har polaraktiviteter pre-
senterats for allminheten pa Geologins dag, ForskarFredag,
Forskartorget pi Bok & Bibliotek och Grenna Museum.

En sirskild foreldsning genomfordes pd ungdomsbiblio-
teket PUNKTMedis under den internationella polarveckan,
IPY Polar Week, i oktober. Under &ret har lirare och elever
moétt polarforskare vid en lirarinspirationskvill pa Tekniska
museet, vid den Levande frigelddan med polartema pa Stock-
holms universitet samt i sina egna klassrum som resultat av
tavlingen Vinn en forskare till klassrummet.

De senaste expeditionerna har pd olika sitt framstillts i
media; tidningsreportage, webbartiklar, nyhetsinslag, radioin-
tervjuer eller som TV-film och -dokumentir.

Polarforskningssekretariatets lirarstipendiater, som nu dr
tolv till antalet, deltog i Polarveckan i Ann samtien workshop
pa sekretariatet for att arbeta med utveckling och f6rindring
av lararprogrammet. Forslagen till vidareutvecklingen kom-
mer att presenteras under viren 2010. Inom Oden Southern
Ocean 2008/09 deltog en svensk pedagog samt en amerikansk
lrare utsedd genom PolarTREC-programmet. P4 expeditio-
nen LOMROG II fanns ett danskt TV-team ombord for att
dokumentera forskningen, och en ldrar- och en konstnars-
stipendiat arbetade ocksa pd isbrytaren Oden. Under aret har
konstnir och lirare utsetts till Oden Southern Ocean 2009/10.

25-arsjubileet som genomfordes 21-22 oktober 2009 med
en polarkavalkad av de gingna arens verksamhet och med en
utblick 6ver framtida verksamhet i Arktis och Antarktis hade

drygt 150 deltagare.
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Webbplats och trycksaker

Expeditionsverksamheten inom SWEDARP 2008/09 och Kommunikation och dokumentation - kostnader (tkr)

SWEDARCTIC 2009 har presenterats pd webbplatsen. Dar 2006 2007 2008 2009
finns dven omfattande och uppskattade rapporter fran arbetet Kontaktverksamhet 557 597 941 2122
i falt. Utveckling av webbplatsens design och struktur pagar Webbplats 291 42 542 824
kontinuerligt och har bland annat lett till nya funktioner och Trycksaker 1045 729 970 1046
okad tillgidnglighet. Avdelningen Forskarsidor, med informa- Bibliotek och dokumentation 542 488 566 648
tion till forskare har producerats under aret. Besoksstatistik Totatt 2455 2238 3039 4640

och sokoptimering har utokats.

2008 ars Arsbok utkom i mars, denna gang i en storre
upplaga tack vare den omfattande expeditionsverksamhet
som genomfordes under Internationella polararet 2007-2008
(IPY). Den Levande frageladan med polartema ledde till en
mingd fragor fran elever, och svar fran forskare, som sam-
manstilldes i en trycksak, Fragor och svar om polarforskning,
under viren. Nyhetsbrevet Polaraktualiteter har under 2009

utkommit med sju nummer och har ca 1 000 prenumeranter.

Dokumentation
Under aret fardigstilldes supplement till Swedish Polar
Bibliography for 2008 och publicerades pa webbplatsen.
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Resultatrakning

(tkr) Not

Verksamhetens intdakter

Intékter av anslag 1
Intakter av avgifter och andra erséattningar 2
Intékter av bidrag 3
Finansiella intakter 4
Summa

Verksamhetens kostnader

Kostnader for personal 5
Kostnader for lokaler

Ovriga driftkostnader 6
Finansiella kostnader 7
Avskrivningar och nedskrivningar

Summa

Verksamhetsutfall

Arets kapitalforandring 8

2009

23076
92055
3421
2122
120 675

-12 394
-1 341
-100 027
-1 444
-1088
-116 293

4382

4382

2008

31479
67 163
3731
1470
103 843

-13 455
-1231
-93 252
Bl
-1018
-109 171

-5328

-5328
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Balansrakning

(tkr) Not 2009-12-31 2008-12-31

TILLGANGAR

Materiella anlédggningstillgangar

Byggnader, mark och annan fast egendom 9 181 237
Maskiner, inventarier, installationer m.m. 10 3939 4827
Summa 4120 5064
Fordringar

Kundfordringar 21 74
Fordringar hos andra myndigheter 1 454 548
Ovriga fordringar 140 8
Summa 805 630

Periodavgransningsposter

Férutbetalda kostnader 12 367 373
Ovriga upplupna intakter 24 0
Summa 391 373

Avrakning med statsverket
Avrakning med statsverket 13 352 -861
Summa 352 -861

Kassa och bank

Behallning rantekonto i Riksgéldskontoret 14 22 439 19 865
Kassa och bank 16 4665
Summa 22 455 24531
SUMMA TILLGANGAR 28123 29 737

KAPITAL OCH SKULDER
Myndighetskapital

Balanserad kapitalférandring 15 1938 2576
Kapitalforandring enligt resultatrakningen 4382 -5328
Summa 6320 -2752

Skulder m.m.

Lan i Riksgaldskontoret 16 4120 5064
Skulder till andra myndigheter 17 13012 16 608
Leverantérsskulder 619 517
Ovriga skulder 18 244 4868
Summa 17 996 27057

Periodavgransningsposter

Upplupna kostnader 19 1388 4762
Oférbrukade bidrag 20 2419 670
Summa 3808 5432
SUMMA KAPITAL OCH SKULDER 28123 29737
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Anslagsredovisning

Redovisning mot anslag

Anslag (tkr)

Uo 16 3:6 Ramanslag
ap.1 Polarforskn-
ingssekretariatet
Uo 26 1:4 Ramanslag

Overgangseffekter
av kostnadsmassig
avrakning

ap.132 Polarforskn-
ingssekretariatet

Summa

Not

21

22

Ingdende
overforings-
belopp

861

861

Arets tilldelning
enlreglerings-
brev

26553

26553

Utnyttjad del
av medgivet
overskridande

3292

3292

Indragning

-3292

-3292

Totalt
disponibelt
belopp

24122

3292

27 414

Utgifter Utgaende
overforings-

belopp

-23719 402
-3292 0
-2701 402
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Tillaggsupplysningar och noter

Alla belopp redovisas i tusentals kronor (tkr) om inget annat

anges. Till f6ljd av detta kan avrundningsdifferenser férekomma.

TILLAGGSUPPLYSNINGAR
Redovisningsprinciper
Tillimpade redovisningsprinciper
Polarforskningssekretariatets bokf6ring f6ljer god redovisnings-
sed och forordningen (2000:606) om myndigheters bokforing
samt ESV:s foreskrifter och allminna rad till denna. Arsredovis-
ningen ir upprittad i enlighet med férordningen (2000:605) om
arsredovisning och budgetunderlag samt ESV:s foreskrifter och
allminna rad till denna.

Efter brytdagen har fakturor 6verstigande 10 tkr bokforts

som periodavgrinsningsposter.

Overgéng till kostnadsmissig anslagsavrikning
De nya reglerna om kostnadsmaissig anslagsavrikning fran och
med den 1 januari 2009 innebar att kostnader, inte utgifter,
avriknas anslag.
For att anslagsmassigt hantera periodiseringar som gjordes
i arsbokslutet 2008 har Polarforskningssekretariatet fitt en
anslagspost under det sirskilda anslaget Uo 26 1:4 ap.132.
Overgéngseffekter av kostnadsmissig avrikning. Dessa perio-
diseringar, 3 292 tkr, har inte paverkat resultatrdkningen under

ar 2009, utan bokforts direkt mellan posten Balanserad kapitalfor-

dndring och det sirskilda anslaget. Polarforskningssekretariatet
har dven korrigerat for 1agt redovisad 6vergangseffekt, 339 tkr.
Detta har paverkat anslaget Uo 16 3:6 ap.1.

Semesterdagar som intjinats fore ar 2009 avriknas anslaget
forst vid uttaget enligt undantagsbestimmelsen. Utgiende balans
ar 2008, 1 058 tkr, har ar 2009 minskat med 304 tkr.

Upplysningar om avvikelser

Avvikelser frin ekonomiadministrativa regler

I enlighet med regleringsbrevet f6r 2009 far Polarforsknings-
sekretariatet ta ut avgifter for polarforskningsexpeditioner utan
den begrinsning som f6ljer av 4 § andra stycket avgiftsforord-
ningen (1992:191). Avgifterna ska beriknas s att minst full

kostnadstickning uppnas.

Upplysningar av vasentlig betydelse
Polarforskningssekretariatet har i regleringsbrev for 2010 fitt i upp-
drag att fsrhandla och teckna avtal med Kungl. Vetenskapsakade-
mien om Gvertagande av Abisko naturvetenskapliga station (ANS).
For finansiering av 6vertagandet har sekretariatet fatt 4 125 tkr fran
anslaget 3:10 Sirskilda utgifter for forskningsindamal under utgifts-
omréde 16. Overtagandet planeras ske den 1 april 2010.

Varderingsprinciper

Anliggningstillgingar

Som anliggningstillgingar redovisas byggnader samt maskiner och
inventarier som har ett anskaffningsvirde om minst 10 tkr och en
beriknad ekonomisk livslingd som uppgar till ligst tre ar.

Avskrivning sker enligt linjir avskrivningsmetod.
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Avskrivning under anskaffningsaret sker frin den manad till-

gangen tas i bruk.

Tillampade avskrivningstider
3ar Elektriska apparater
Datorer och kringutrustning

Ovriga kontorsmaskiner

5 ar Maskiner och fordon
Bostadsmodul

Inredningsinventarier
10 ar Byggnader (forskningsstationen Wasa i Antarktis)

Tillimpad avskrivningstid for datorer giller inte barbara datorer
eller datorer som anvinds under expeditioner. Dessa kostnadsfors
vid anskaffningstillfillet. Avvikande avskrivningstid, 10 ar, giller for
en maskin inkGpt 2005 samt ett fordon képt 2006.

Omsittningstillgéngar
Fordringar har tagits upp till det belopp som de efter individuell
provning beriknas bli betalda.

Ovriga omsittningstillgdngar har tagits upp till anskaffnings-

virdet enligt lagsta virdets princip.

Skulder
Skulderna har tagits upp till nominellt belopp.

Ersattningar och andra formaner

Ledaméter i insynsradet/andra styrelseuppdrag

Ersattning
Tom Arnbom/- 450 kr
Ann-Britt Edfast/- -
Annika Nilsson/- Formas Standing Expert Committee,
Responses to climate change in society and nature 450 kr
Lennart Nordh/- 450 kr
Lars Rahm/- 900 kr
Eva Samakovlis/- Ledamot i expertgruppen for
miljéstudier p3 finansdepartementet 450 kr

Ledande befattningshavare/styrelseuppdrag
Lon

Anders Karlqvist/- Inga férmaner 712 374 kr

Anstalldas sjukfranvaro

I tabellen redovisas anstilldas totala sjukfranvaro i férhillande till
den sammanlagda ordinarie arbetstiden. Vidare redovisas andel av
totala sjukfranvaron under en sammanhingande tid av 60 dagar
eller mer. I tabellen redovisas ocksd sjukfrdnvaro fordelat pa kén
och alder i forhallande till respektive grupps sammanlagda ordinarie

arbetstid. Sjukfranvaron redovisas i procent.

Sjukfranvaro 2009 2008
Totalt 1,8 1,6
Andel 60 dagar eller mer 61,3 66,2
Kvinnor 2,8 3,4
Mén 0,7 0,2
Anstéllda - 29 ar 0,0 0,0
Anstallda 30 &r - 49 ar 2,5 2,2
Anstallda 50 &r - 11 0,9



NOTER

(tkr)
Resultatrdkning
2009 2008
Not 1 Intdkter av anslag
Intakter av anslag 23076 31479
23076 31479
Summa Intikter av anslag (23 076 tkr) skiljer sig frin summa Utgifter (27 011 tkr) enligt anslagsredovisningen. Skillnaden (3 935 tkr) beror pa
minskning av semesterléneskuld som intjinats fére ar 2009 (-304 tkr), total 6vergdngseffekt med anledning av inférandet av kostnadsmassig
anslagsavrikning (- 3 292 tkr) samt korrigering av for lagt redovisad 6vergangseffekt (-339 tkr). Dessa poster har belastat anslaget men inte bokforts
som kostnader i resultatrakningen.
Not 2 Intdkter av avgifter och andra ersattningar
Intdkter enligt 4 § avgiftsférordningen 404 274
Intdkter av uppdragsverksamhet, tjansteexport 91145 66546
Ovriga intdkter av avgifter och andra ersattningar 506 343
Summa 92 055 67 163
Not 3 Intdkter av bidrag
Intékter av bidrag fran Utrikesdepartementet 160 160
Intékter av bidrag som erhallits fran annan statlig myndighet,
Kammarkollegiet, ar 2009 enl. prop 2008/09:1 utg. omr. 16. 2054 0
Intékter av bidrag fran andra statliga myndigheter 20 3231
Intdkter av bidrag frén internationella organisationer 1187 340
Summa 3421 3731
Not 4 Finansiella intdkter
Ranteintakter rantekonto i Riksgaldskontoret 164 895
Ovriga finansiella intakter, valutakursvinster 1958 575
Summa 2122 1470
Not 5 Kostnader for personal
Lonekostnader (exkl. arbetsgivaravgifter, pensionspremier och
andra avgifter enligt lag och avtal) 8308 8 471
Ovriga kostnader fér personal 4086 4984
Summa 12394 13 455
Not 6 Ovriga driftkostnader
Hyra avisbrytaren Oden, Sjéfartsverket 90 544 83579
Ovriga driftkostnader 9 483 9673
Summa 100027 93 252
Not 7 Finansiella kostnader
Rantekostnader avseende Lan i Riksgéldskontoret 88 200
ﬁvriga finansiella kostnader, valutakursforluster 1411 14
Summa 1444 214
Not 8 Arets kapitalférandring
Avgiftsfinansierad verksamhet,dverskott 4382 -2106
Periodiseringsdifferenser 0 -3222
Summa 4382 -5328
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NOTER

(tkr)
Balansrakning
2009-12-31 2008-12-31
Not 9 Byggnader, mark och annan fast egendom
Ingédende anskaffningsvarde 5578 5300
Arets anskaffningar 0 278
Summa anskaffningsvarde 5578 5578
Ingdende och ackumulerade avskrivningar -5342 -5300
Arets avskrivningar -56 -42
Summa ackumulerade avskrivningar -5398 -5342
Utgdende bokfort viarde 181 237
Not 10 Maskiner, inventarier, installationer m.m.
Ingdende anskaffningsvarde 15 611 15292
Arets anskaffningar 144 783
Arets utrangeringar, anskaffningsvarde 0 -Lé64
Summa anskaffningsvarde 15 755 15 611
Ingédende ackumulerade avskrivningar -10 784 -10271
Arets avskrivningar -1032 -977
Arets utrangeringar, avskrivningar 0 464
Summa ackumulerade avskrivningar -11 816 -10 784
Utgdende bokfort virde 3939 4827
Jamférelsevirden avseende Ingaende anskaffningsvirde och Ingaende ackumulerade avskrivningar har korrigerats. Utgaende bokfort
virde 2008 ir oforindrat.
Not 11 Fordringar hos andra myndigheter
Fordringar ingdende mervardesskatt 208 238
Kundfordringar hos andra myndigheter 230 159
Ovriga fordringar hos andra myndigheter 16 151
Summa 454 548
Not 12 Forutbetalda kostnader
Férutbetalda hyreskostnader 151 301
Ovriga férutbetalda kostnader 216 72
Summa 367 373
Not 13 Avrakning med statsverket
Anslagirantebarande flode
Ingdende balans -861 -390
Redovisat mot anslag 270M 31479
Anslagsmedel som tillférts rantekonto -29 845 -31 949
,&terbetalning av anslagsmedel 3292 0
Skulder avseende anslag i rantebadrande flode -403 -861
Fordran avseende semesterloneskuld som inte har redovisats mot anslag
Ingdende balans 1058 -
Redovisat mot anslag under aret enligt undantagsregeln -304 -
Fordran avseende semesterloneskuld som inte har redovisats mot anslag 754 -
Summa Avrakning med statsverket 352 -861
Not 14 Behallning rintekonto i Riksgildskontoret
Behallning rantekonto i Riksgildskontoret 22 439 19 865
Summa 22 439 19 865
Beviljad rantekontokredit 3900 3900
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NOTER

(tkr)
Balansrakning
2009-12-31 2008-12-31
Not 15 Balanserad kapitalforandring
Ingéende balans 2576
Kapitalforandring enligt resultatrakningen 2008 exkl. tj.exp. -3 222
- avgar skuld avseende semesterdagar intjanade fore 2009 1058
- avgar overgangseffekter kostnadsmassig anslagsavrakning 3292
- avgar korrigering av fér lagt berdknad dvergangseffekt 339
Avgiftsfinansierad verksamhet, tjansteexport, underskott 2008 -2106 4045
Periodiseringsdifferenser 0 -1469
Summa 1938 2576
Not 16 Lani Riksgildskontoret
Avser lan for investeringar i anlaggningstillgéngar
Ingéende balans 5064 4979
Under ret nyupptagna lan 144 1103
Arets amorteringar -1088 -1018
Utgdende balans 4120 5064
Beviljad ldneram enligt regleringsbrev 6000 6000
Not 17 Skulder till andra myndigheter
Fakturor Sjofartsverket avseende hyra Oden 12 200 16 000
Leverantorsskulder till andra myndigheter 556 312
Ovriga skulder till andra myndigheter 256 296
Summa 13012 16 608
Not 18 Ovriga skulder
Personalens kallskatt 228 203
Ovriga skulder, avrakningskonto valutakonto. Motkontering, se posten Kassa och bank 16 4 665
Summa 244 4868
Not 19 Upplupna kostnader
Upplupna semesterloner och loner inklusive sociala avgifter 1106 1202
Upplupna kostnader Sjofartsverket 0 3262
Ovriga upplupna kostnader 282 298
Summa 1388 4762
Not 20 Ofdrbrukade bidrag
Bidrag som erhallits fran annan statlig myndighet,
Kammarkollegiet, ar 2009 enl. prop 2008/09:1 utg. omr. 16. 1946 20
Bidrag som erhallits fran icke-statliga organisationer, University
Corporation for Atmospheric Research ([UCAR) och Australian Antarctic Division 473 650
Summa 2419 670
Anslagsredovisning
Not 21 Uo 16 3:6 ap.1
Polarforskningssekretariatet
Enligt regeringsbeslutet 2009-05-28, Fi2009/4428, har Polarforskningssekretariatet gjort en indragning av anslagsmedel med
3292 tkr motsvarande dvergangseffekten. Indragningen har gjorts den 25 juni 2009.
Enligt regleringsbrevet disponerar Polarforskningsekretariatet en anslagskredit pa 1 328 tkr. Under 2009 har myndigheten
inte utnyttjat krediten.
Myndigheten far disponera hela det ingédende éverféringsbeloppet fran foregédende ar enligt arets regleringsbrev.
Anslaget ar réntebarande.
Not 22 Uo 26 1:4 ap.132

Overgangseffekter av kostnadsmissig avrikning, Polarforskningssekretariatet

Enligt regeringsbeslutet 2009-05-28, dnr F12009/4428, har Polarforskningssekretariatet tilldelats ratten att 6verskrida

anslagsposten under anslaget med 3 292 tkr.
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Sammanstallning over
vasentliga uppgitter

(tkr) 2009 2008 2007 2006 2005
Laneram Riksgildskontoret

Beviljad 6000 6000 6000 6000 4000
Utnyttjad 4120 5064 4979 5965 2383
Kontokrediter Riksgdldskontoret

Beviljad 3900 3900 5490 3803 3803
Maximalt utnyttjad 0 0 770 3199 2598
Rantekonto Riksgaldskontoret

Rénteintakter 164 895 521 32 75
Rantekostnader 0 0 0 18 6

Avgiftsintakter

Avgiftsintdkter som disponeras

Berdknat belopp enligt regleringsbrev* 83500 52000 29 900 50050 0
Avgiftsintakter* 91145 66546 79 998 26899 0
Ovriga avgiftsintakter 910 617 222 821 4598
Anslagskredit

Beviljad 1328 1597 1288 1276 0
Utnyttjad 0 0 0 151 0
Anslag

Ramanslag

Anslagssparande 402 861 390 0 420
varav intecknat 0 861 0 0 420

Bemyndiganden - Ej tillampligt

Personal

Antalet drsarbetskrafter (st) 20 21 19 17 14
Medelantalet anstallda (st) 25 20 23 17 15
Driftkostnad per drsarbetskraft** 5688 5140 6296 1515 4108
Kapitalférandring

Arets -4 382 -5328 -7 875 29 806 -21 682
Balanserad*** -1938 2576 10 451 -20238 1444

*  Avser tjansteexport exkl. finansiella intakter fr.o.m. ar 2006.

**  Antalet drsarbetskrafter och driftkostnad per arsarbetskraft varierar kraftigt beroende pa
expeditionsverksamhetens omfattning respektive ar.

*** Fr.o.m. ar 2009 avraknas anslaget kostnadsmaéssigt. Arets kapitalférandring ar 2009 bestar enbart av resultatet for den
avgiftsfinansierade verksamheten. Balanserad kapitalforandring fran 2008 har reglerats i samband med &vergangen till
kostnadsmassig anslagsavrakning. Belopp avseende semesterloneskulden t.o.m. 2008 har forts till posten Avrakning med
statsverket och 6vriga periodiseringar har reglerats under det sarskilda anslaget pa utgiftsomrade 26. Resterande balanserad
overskott bestar av det ackumulerade resultatet avseende tjansteexporten. Differens 883 tkr avseende Balanserad kapitalférandring

2007 beror pa korrigering av tidigare fel.
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Underskrift

Jag intygar att arsredovisningen ger en rittvisande bild av verksamhetens

resultat samt av kostnader, intikter och myndighetens ekonomiska stillning.

Stockholm den 18 februari 2010

Bjorn Dahlbick
Foérestindare
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Bilaga

Genomfdrda expeditioner 2006/07-2009

Program
Expedition/projekt
SWEDARP 2006/07
DML-AGAMES/ANTSYO II
DML-AWS
DML-DROMNET
DML-GIANT

DML-MARA
AMANDA/IceCube

Oden Southern Ocean

SWEDARCTIC 2007
Kinnvika varvinter
Kinnvika sommar
Test-LOMROG, Oden
LOMROG, Oden

Sydgronlands glaciationshistoria
Zeppelin
Kommenddrsdarna
SOAP

LASHIPA 4
Backraviner
LongTerm

JASAT

Rovfaglar och klimat
Test-AGAVE, Oden
AGAVE, Oden

SWEDARP 2007/08
Oden Southern Ocean
JASE

DML-MARA
DML-o6vrigt

IceCube
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Forskningsomrade

Atmosfarkemi
Monitoring, meteorologi
Monitoring, seismik
Monitoring, geodesi
Atmosfarfysik
Neutrinodetektion

Marin kemi

Tvdrvetenskap
Tvarvetenskap
Maringeologi, oceanografi

Maringeologi, oceanografi

Kvartargeologi
Atmosfarkemi
Zoologi

Arkeologi
Industrihistoria
Astrobiologi
Kvartargeologi
Glaciologi

Ekologi
Hydrotermala kallor

Hydrotermala kallor

Tvarvetenskap
Glaciologisk travers
Atmosfarfysik

Monitoring, meteorologi,
seismik, geodesi

Neutrinodetektion

Plats

Wasa och Svea, DML

Wasa och Svea, DML

Wasa och Svea, DML

Svea, DML

Wasa, DML
Amundsen-Scott, Sydpolen

Sddra ishavet

Nordostlandet, Svalbard
Nordostlandet, Svalbard
Svalbard

Svalbard, Gronland, Arktiska
oceanen (Lomonosovryggen)

Bredefjorden, S Grénland
Ny-Alesund, Svalbard
Ryssland
Nuukfjorden, V Gronland
Grénfjorden, Svalbard
Adventfjorden, Svalbard
N Grénland

Tarfala

Padjelanta, Sverige
Norraishavet

Arktiska oceanen (Gakkelryggen)

Sddra ishavet
Dronning Maud Land
Wasa, DML

Wasa och Svea, DML

Amundsen-Scott, Sydpolen

Samarbetspartners

Tyskland, Japan
Holland
Tyskland

USA
USA

Polen, Finland, Norge

Polen, Finland, Norge

Danmark, Gronland

Norge
Ryssland
Danmark, Gronland

Holland, Ryssland

Danmark, Gronland

USA

USA

Japan

Finland (logistik)
Holland, Tyskland

USA



Program
Expedition/projekt
SWEDARCTIC 2008
Kinnvika varvinter
Kinnvika sommar
ASCOS, Oden
Arktiska Sverige
ISSS-08

Backraviner
LASHIPAS
Valhallfonna
Nordenskiold Land
RINK-APEX

SWEDARP 2008/09
Oden Southern Ocean
IceCube

LASHIPA 6

SWEDARCTIC 2009
Kinnvika varvinter
Kinnvika sommar
Test-LOMROG I, Oden
LOMROG II, Oden

Projekt fjallrav

Isdynamik och massbalansstudier

RINK-APEX

Forskningsomrade

Tvérvetenskap

Tvarvetenskap

Atmosfarkemi, meteorologi

Tvarvetenskap
Oceanografi, marin kemi
Astrobiologi
Industrihistoria
Paleozoologi
Paleobiogeografi

Glaciationshistoria

Tvérvetenskap
Neutrinodetektion

Industrihistoria

Tvarvetenskap
Tvarvetenskap
Maringeologi

Maringeologi, zooekologi

Ekologi
Glaciologi

Glaciationshistoria

Plats

Nordostlandet, Svalbard
Nordostlandet, Svalbard
Arktiska oceanen
Subarktiska Sverige
Ostra Sibriens kust
Svalbard

Gronfjorden, Svalbard
Svalbard

Svalbard

Gronland

Sddraishavet
Amundsen-Scott, Sydpolen
Sydgeorgien

Nordostlandet, Svalbard
Nordostlandet, Svalbard
Arktiska oceanen

Arktiska oceanen (Lomonosov-
ryggen)
Subarktiska Sverige

Nordenskiéldbreen/Lomonosov-
fonna, Svalbard

Gronland

Samarbetspartners

Polen, Finland, Norge

Polen, Finland, Norge

Ryssland
Tyskland, USA
Holland, Ryssland
Norge

Danmark, Norge

USA
USA

Holland, Norge, Storbritannien

Polen, Finland, Norge

Polen, Finland, Norge

Danmark

Norge, Holland

Danmark
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Omslag Cover

Fotografer och fototillfallen

Dag Avango: nr 5, 6, 8 samt sidorna 3 och 20 - LASHIPA

Melissa Chierici: nr 23 - Oden Southern Ocean

Bjorn Eriksson: nr 1, 3, 4, 11, 13, 14, 19 - Oden Southern Ocean, nr 7, 24 - 25-&rsjubileum
Agneta Fransson: nr 15 - Oden Southern Ocean

Daniella Gredin: nr 9, 10, 22, 26 - LOMROG ||

Benjamin Hell: nr 2, 20 samt sidan 38 - LOMROG I

Adam Jeppesen: nr 18 - LOMROG I

Tomas Meijer: nr 21 - Arctic Sweden

Kajsa Tonnesson: nr 16, 17 - LOMROG Il

Bild 12: Brandbergsskolan, Haninge - forskarbesok december 2009
Bild 25: Polarforskningssekretariatets framtida struktur skisserades pa en servett 1983.

Med vid middagen pa Grand Hétel i Stockholm var bl.a. Anders Karlgvist och Bo J. Theutenberg.
Servetten forvaras nu i Polarforskningssekretariatets arkiv.
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Polarforskningssekretariatet ar en statlig myndighet med uppgift
att framja och samordna svensk polarforskning. Det innebar bl.a.
att folja och planera forskning och utvecklingsarbete samt organi-
sera och genomfora forskningsexpeditioner i Arktis och Antarktis.

Polarforskningssekretariatet ar forvaltningsmyndighet for lagen
(2006:924) om Antarktis och prévar fragor om tillstdnd for vistelse
eller verksamhet i enlighet med lagen.

The task of the Swedish Polar Research Secretariat is to promote
and co-ordinate Swedish polar research. This means e.g. to follow
and plan research and development and to organise and lead
research expeditions to the Arctic and Antarctic regions.

The Swedish Polar Research Secretariat is the administrative
authority for the Act on Antarctica (2006:924) and handles
permit issues for visits or activities in accordance with the Act.
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