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tion and movement of AACM is believed to have coincided
with the formation of the Amerasiatic basin, one of the deep
basins that are important for the global circulation of sea
water.

Quantitative and high resolution climate recon-
struction based on proxy data from Swedish
alpine lakes for the last millennium

Analysis of various natural climate archives (ice cores, tree
rings, peat bogs, sea and lake sediments) shows how the cli-
mate has changed, in general terms, since the last Ice Age.
The aim of the project is to nd what climate changes have
taken place during the past thousand years by using strati ed
sea sediments as the archive. In contrast to earlier studies, a
much more detailed and quantitative picture will be recon-
structed. The tools used will be diatoms which are an im-
portant group of primary producers and biological climatic
indicators.

Solar activity, cosmic radiation and climate:
unique Beryllium-10 archive from strati ed sea
sediment

The isotope Beryllium-10 is produced through nuclear reac-
tions between cosmic radiation and atmospheric molecules.
Traces of the isotope in the sediment function as unique
choronological markers for the intensity of cosmic radiation,
solar activity and the terrestrial magnetic eld, which, in
turn, are related to climatic uctuations. The project intends
to study strati ed sea sediments in Sweden and Finland as a
new source in reconstructing the concentration of Beryllium-
10 during the past 10,000 years. Previous results show that
the atmospheric  ux of Beryllium-10 has varied in correla-
tion with the climate, and it should for this reason also be
included in the evaluation and modelling of both past and
future climate.

The Holocene sediment archive of Bothnian
Bay atool for predicting climate related
environmental changes in the Baltic Sea

One possible scenario is that, in step with climate changes,
salinity in the Baltic Proper will drop to present levels in
Bothnian Bay. Salinity indirectly affects a number of biogeo-
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chemical parameters which, in turn, control the number and
kinds of plankton that are formed. The project will study, by
investigating sediment archives from earlier stages of the sea
with variable salinity, what the environmental consequen-
ces a decrease in salinity may have. In the archive, a study
will also be made of the age and rate of growth of bound
phosphorus, concretions, in order to understand its turnover
rate and availability for plankton.

Changes in the ecosystems of subarctic lakes
over 10,000 years

There are many indications that a marked global temperature
rise will take place during the coming century. Land areas at
high northerly latitudes may then be exposed to the greatest
changes. Increased knowledge of natural changes in the eco-
systems in these areas is therefore of the highest importance
for the prediction of future changes. The aim of this project
is to elucidate how algal composition, nutritional status and
other ecological parameters in subarctic lakes in the north of
Sweden have been modi ed by natural changes in climate
and vegetation dynamics in the drainage basins over the past
10,000 years.

Archaeological eld studies of whaling stations

The aim of the project is to elucidate the development of this
industry in the Arctic (and Antarctic) from the 17th century
to the present. Parameters such as whaling, mining, oil and
gas, and their consequences for local environment and geo-
political conditions in the polar regions, will be studied. The
overarching issues are why, how and under what economic
and political conditions the natural resources of the polar
regions have been developed. One aspect will be to take a
closer look at how developers in the polar regions proceed
to strengthen their territorial claims and simultaneously
strengthen the in uence of their own country. The project is
part of the LASHIPA project within the International Polar
Year IPY.

The deep drilling project NEEM on Greenland
Retrieval of ice core for unique climatic studies

Information on how climate changes are stored in the ice
sheet, and much of the knowledge we have today, is derived
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from investigations of ice cores drilled in Greenland and the
Antarctic. The objective of this project is to drill, in Green-
land, an ice core that extends over more than one glacial cycle
(ca 140,000 years) and in which the entire previous warm
period Eem is represented. Eem is a key period to study in
order to re ne today s climate models for future climatic de-
velopment, since it represents an interglacial period with only
the effect of natural climate, when the temperature was also
higher than in the present interglacial. The NEEM project,
which is part of the International Polar Year IPY, has 14 par-
ticipating countries and is planned to extend over ve years.

The palaeoclimate in the Arctic and its extre-
mes (APEX) subproject Greenland

North Greenland is in a strategic location for increasing our
understanding of the climate system, the interaction between
the terrestrial cryosphere and marine systems, and their re-
lationship with the extent of the sea ice cover in the Arctic
basin. In the project, series of geological strata will be in-
vestigated to obtain a long term perspective over climatic and
environmental development and to enable a perspective to be
provided on possible changes in the Arctic basin during the
current global warming. The project is part of the umbrella
programme APEX which is part of the International Polar
Year IPY.

Installation of a multibeam echo sounder and
a sediment echo sounder on the ice breaker
Oden

By upgrading the ice breaker Oden with a multibeam echo
sounder and an integrated sediment echo sounder, we will
have one of the most capable research ships in the world for
polar regions. A multibeam echo sounder measures the sea

oor over a large area extending from both sides of the ship.
This provides a three-dimensional image of the sea oor.
Knowledge of the appearance and topography of the sea oor
is of critical importance for the solution of fundamental pro-
blems in oceanography, marine geology and marine geo-
physics. The project thus lays the foundations for the con-
tinued strong international status of Swedish polar research.

40 | Research Projects 2007 - Polar Research



Rituals and symbols in the struggle for the
Polar regions

Over the past 400 years, the polar regions have been the
subject of an international struggle for natural resources and
political in uence. In this research project, a study is made
of the relationship between industrial activity in the polar
regions and the development of geopolitical conditions, from
an international and comparative perspective. The focus is
placed on symbolic and ritual activities in the landscape of
the polar regions, in order to answer the question of how
exploiters in the polar regions proceeded to strengthen their
territorial claims and at the same time strengthen their own
country. The study focuses on two areas which, in the eye
of international law, were no mans land right into the 20th
Century and where there was considerable competition about
natural resources and in uence: Svalbard in the Arctic and
South Shetland/ Antarctic Penisula in the Antarctic.

To sharpen the tools improvement of tephro-
chronological datings around the Atlantic

Today there is a great need for exact dating methods in palaeo-
climatology, i.e. the branch of geological science that studies
climatic variations back in time. Tephrochronology is one
method for dating and correlating different types of geolo-
gical archives such as lake sediments, glacier ice and ocean
sediments. By using dated tephra layers, datings can be ob-
tained that are more exact than those by e.g. the carbon-14
method. In this research project, tephra from deep sea cores
from the Atlantic and ice cores from the Greenland ice sheet
will be analysed. The core that will be primarily studied is
the NGRIP core which has the best chronological resolution
and age determination of all the cores drilled on Greenland
and the Antarctic. Tephra from lake sediments and peat
from the central parts of Sweden, and from a deep lake in
Patagonia, will also be analysed.
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The diversity of Swedish mires regionality, T —

conservation and environmental changes Eeseamh agency:
ormas

Mires cover 11 per cent of the area of Sweden, and global Employment as Research
peat deposits amount to one third of the amount of carbon ;ggftgggg‘“d research grant
in the atmosphere. New research shows that mire vegetation

in the south of Sweden may have been affected by high levels  project leader:

of nitrogen deposition. In the project, mires are investigated ~Urban Gunnarsson

along a deposition gradient from southern Sweden towards Srggizjng;';’:gsg)e’bc.uuise
the north in order to quantify the coupling between nitrogen

deposition, the proportion of sphagnum (which is sensitive to

nitrogen) and peat accumulation. Peat formation is determi-

ned by counting the annual rings of pine and measuring the

distance between the mire surface and germination point.

The Swedish wetland survey is a database of over 30,000

objects. The database is used in the project to model the dist-

ribution of mire types in relation to climatic data. The mo-

del can then be used to predict future mire vegetation. Data

from the wetland survey is also needed to improve future

Swedish mire protection strategies.
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Cardiovascular control mechanisms I —

3 Research agency:
Today there are more than 30,000 sh species; they are  The swedish Research

poikilothermic animals, which means that their body tempera-  Council
ture varies with the ambient water temperature. It is possible ~Research grant 2006 2008
to nd species that have adapted to all conceivable environ- et jeader:
ments, from hot (43 C) springs and lakes, to those that live  Michael Axelsson
in Arctic and Antarctic waters where the water temperature G teborg University
goesdownto 1 8 C. In this research project, astudy is made ™ chach-axelsson@zool.gu.se
of cardiovascular regulation in a small group of Antarctic
shes. These species have been genetically isolated over the
past 10 15 million years, which is not the case with those
sh species that live in Arctic regions where there are no simi-
lar geographical and hydrological barriers to migration. The
research project studies cardiovascular control to see which
mechanisms are common and which have developed as an
adaptation to the extreme environment in which these shes
live at present. A large part of the study will focus on stud-
ying the effects of various internal and external stimuli on
the cardiovascular system, as well as combinations of these
such as stress/feed intake or work/feed intake.

Life, competitiveness, functions and coopera- I —

tion opportunities among marine bacteria Research agency:
The Swedish Research

In recent years, development of molecular working methods Council

has made it possible to study microbial communities in de- Research grant 2006 2008
tail. This has resulted in a practically explosive accumula- Project leader:

tion of information in the form of DNA sequences. These ke Hagstr m
sequences are stored in databases that are available for use University of Kalmar
and analysis. In this research project, a study is made of bac- 2eN1agstom@hik.se
terial populations with the aim of gaining an insight into the

life, functions, competitiveness and cooperation opportuni-

ties of marine bacteria at species level. In order to understand

the distribution of marine bacteria, samples from the polar

regions will provide unique opportunities to study the pro-

cesses which contribute to the formation and maintenance of

marine species diversity.

Astroparticle physics with the neutrino teles- T ——
cope AMANDA and IceCube at the South Pole Research agency:

The Swedish Research
The secrets of the Universe can be revealed by studying the Council

radiation of particles from cosmic sources. In recent years, Researchgrant2005 2007
the value of making a special investigation of the ux of neu-
trinos from the Universe, as a complement to studies of electro-
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magnetic radiation and the radiation of energetic particles,
has been increasingly emphasised. Neutrinos have weak in-
teractions and pass through matter without being absorbed.
At the same time, the great penetration capacity of neutrinos
means that they are dif cult to detect. The detector mate-
rial must therefore be readily available in large quantities and
must also be transparent to the blue Cherenkov light which
signals the passage of an energetic particle produced by a
neutrino. In practice, this means water or ice. Construction
of a telescope in stable ice is the idea underlying the AMANDA
telescope (Antarctic Muon and Neutrino Detector Array)
which has been constructed in the Antarctic ice at the South
Pole. In this research project, AMANDA will be expanded
into a unique telescope with an instrumented volume of ap-
proximately 1 km3, IceCube, which contains almost 5,000
light detectors. The project is a world-wide research project
in which several countries are taking part.
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The Swedish Research Council Formas supports fundamental
research and research of importance for society and industry
related to environment, agriculture and forestry, building and
spatial planning. Formas promotes ecologically sustainable
growth and development in society.

The Swedish Research Council is a government agency funding
basic research of the highest scientific quality in all disciplines.
The Swedish Research Council has a national responsibility to
support and develop basic research and promote research
innovation and research communication. The goal is for Sweden
to be a leading nation in scientific research.

\ / Vetenskapsradet
Swedlish Research Council

—__J SE-103 78 Stockholm
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