
                   Æ          N      I        L           O        R          A          C                                                                                                                      

                   Æ          N      I        L           O        R          A          C                                                                                                                      

V          MR                  Q    T        V    V         E        D          A                                                                                                        

Department of Geology
Annual Report 2013

LUND UNIVERSITY



Table of Contents

Prefect’s Letter
Research Highlights
Continental Dynamics
Evolution of the Biosphere
Environmental Dynamics
Palaeoecology and Palaeoclimatology
Biogeochemical Cycles
Applied Geology
Glacial Geology
Solar and Geomagnetic Dynamics

1

3
6

10
12
15
17
19
22



1

Prefect’s Letter

he Department of Geology at Lund University is a 
leading geoscientific institute in Scandinavia, 
and will continue to be so. We belong to a 

vibrant, research-intensive faculty where broad, 
curiosity-driven research is a hallmark. This report 
highlights some of the research that scientists in the 
Department of Geology have undertaken during the 
past year (2013). A substantial part of this research was 
conducted by postgraduate students from our 
continuously growing Ph.D programme. In 2013 there 
were no less than five Ph.D dissertations succesfully 
defended.

In 2013, we started a process to re-evaluate our 
research structure, and emplaced a research strategy 
for the years 2014–2020. This work was initiated at the 
faculty level, and was well anchored in our department 
down to the research-group level. Our scientists work 
within one or several of eight research themes (figure 
below). These themes are a fusion of research subjects 
with a long tradition in the Department of Geology at 
Lund, along with strong new and emerging fields that 
will be very promising for the future. Creativity and 
innovation is important in order to increase our level of 
external funding, as well as maintain and strengthen our 
analytical and laboratory infrastructure. We also need 
to work purposefully to attract external excellent young 
to mid-career researchers to our Department. Following 
up on this the research strategy is highly prioritized, as 
revenues have decreased over the years, and 
competition for external grants continues to increase. 

Geoscience is of great societal importance, and 
we have an obligation to be visible and show this to the 
public. I feel that our scientists were very visible in the 
various popular media of the public eye over the past 
year, and it is important that we continue to keep a high-
level of visibility, and comment on the various events or 
developments that is connected with geosciences. This 
is important not only globally, but also in southern 
Sweden. Apart from the media, our staff has been 
successful in outreach programmes at different levels. 
Some of the public events are recurrent and well known, 
such as our annual contribution to the national 
'Geologins Dag' in Sweden, and more locally in the 
'Naturvetardagarna', both events are important for 
presenting our discipline to a broader audience, and 
also for the recruitment of students. 

Above: from left to right, the new steering group from 2013, 

inclusing Mikael Calner (head of department), Per Ahlberg 

(director of studies), Vivi Vajda (subject representative Bedrock 

sub-department), Elisabeth Einarsson (student counselor), Dan 

Hammarlund (subject representative Quaternary sub-

department), Helena Alexanderson (vice head of department). 

Left: Research themes at the Department. The two rings represent 

the two spheres of Bedrock and Quaternary geology, and where 

they overlap. The arrow represents the crucial method common to 

most of our research – to date geological material of all ages. The 

primary strategy is to continue to attract infrastructure funds and 

develop state-of-the-art analytical facilities within the various 

research themes. 
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Department of Geology - Lund University

The volume of our basic undergrduate  
education unfortunately decreased in 2013, and will 
continue to do so in 2014. We have to some extent 
reorganized the basic education, and will now give 
priority to our Bachelor's and Master's programmes. It is 
worth remembering however that until recently, we 
were the only Geoscience Department in Sweden to 
received national awards for both our Bachelor's and 
Master's programmes – all teachers should be proud 
about this important achievement! The associated 
increase in governmental funding helped the economy 
for basic education substantially in 2013, and will also 
continue to support us in 2014.

The two tables below depict sources and use of 
financial revenues in 2013. The total revenue for 2013 
decreased by ca. 800 000 SEK, in comparison to 2012, 
whereas our personnel and overhead costs increased, 
leaving a deficit that affected both our undergrduate 
education, and our research. Stabilizing the economy 
deficit with an increased level of externally funded 
grants is our main challenge for the coming years.

       SOURES OF REVENUE (Tkr) 
  

2012-12-31 
 

2013-12-31 

Government grant 
  

48 225 
 

48 327 

Comissioned research 
  

7 284 
 

7 389 

Grants from governmental fianciers 
 

17 415 
 

17 611 

Grants from non-governmental financiers 6 236 
 

5 611 

Grants from foreign financiers 
 

1 651 
 

1 134 

Financial revenue     57   13 

Total revenue 
   

80 868 
 

80 085 

       
 
 

      USES OF REVENUE (Tkr) 
  

2012-12-31 
 

2013-12-31 

Personnel costs 
   

47 327 
 

48 612 

Premises costs 
   

11 810 
 

11 468 

Operating costs 
   

12 035 
 

10 143 

Depreciation 
   

1 832 
 

2 655 

Financial costs 
   

38 
 

51 

Overhead costs       8 963   11 502 

Total costs 
   

82 005 
 

84 431 
 

Now we are now well into a new year. After my 
first year as prefect, I have gained many new insights, 
learnt from mistakes, and developed thoughts for the 
future. Not the least have I realized that the faculty and 
researchers at our department are surrounded by a very 
good infrastructure and professional employees in a 
number of support functions we take for granted. The 
staff shares the department's mission to conduct 
internationally strong education and research. I am 
impressed by how well it works! 

Mikael Calner

Head of Department
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Continental Dynamics

The White Mfolozi Gorge in South Africa, where
it carves a profile through the world’s oldest known 
Rift System on stable crust, the Pongola Supergroup



4

Department of Geology - Lund University

he Earth's crust is formed, destroyed and continuously reworked by magmatic and metamorphic  
 processes as a consequence of plate tectonics and mantle plumes. Research in the department is directed 
 towards reconstructions of continental blocks around the world, terrane analysis in time and space, and 

crustal growth through time. Most research is conducted in close collaboration with international research 
groups, in which our expertise comprises high-resolution mineralogical, geochemical and isotopic analysis of 
minerals and rocks. 

The studies of crustal formation processes involve the introduction of mantle-derived material; melt 
evolution by differentiation, and assimilation of crustal material, as well as magma mixing in a host of different 
geodynamic settings. This is done in order to unravel tectonic processes active during the past. Matching major 
dolerite dyke swarms and other components of large igneous provinces such as dolerite sills and volcanics, which 
subsequently are tested and refined by investigating the rocks' palaeomagnetic and/or geochemical signatures, 
enabling reconstruction of supercontinents or more small crustal frameworks. Metamorphic petrology, is 
integrated with isotope geology and structural geology in order to constrain the dynamic evolution of continent 
collisional settings. All these studies employ advanced chemical and isotopic analyses of minerals on the micro- to 
nanometre scales, as well as mineralogy.

T

In 2013, 
lecturer. The department was awarded an 
infrastructure grant of 4.15 MSEK by the Faculty of 
Science in order to purchase a Laser Ablation Inductively 
Coupled Plasma Mass Spectrometer (LA-ICP-MS). This 
grant was awarded in collaboration with the Ecology 
Department, with Leif Johansson, Anders Scherstén and 
Ulf Söderlund directly involved in the successful grant 
application. This new instrument will be housed within 
the Department of Ecology, with its main function to 
perform precise geochemical and isotopic analyses. 

Understanding high temperature processes and 
crustal growth and evolution continued in a number of 
areas from the Archaean and Proterozoic, with field 
areas in southern West Greenland, West Africa, and 
Scandinavia. Anders Scherstén and his Ph.D and M.Sc 
students such as Andreas Petersson continued their 
research, funded through a grant from the Swedish 
Research Council, as well as grants from the 
Villumfonden in Denmark and the Royal Physiographic 
Society in Lund. The grant from Villumfonden allowed 
Tomas Næraa to join the department in the role of a 
post-doctoral research fellow. The research grants 
particulary to Tomas will be used for whole rock and 
isotopic development on the new LA-ICP-MS facility 
coming to Lund University in 2014. Andreas has been 
working on the bedrock of southern Sweden, with a 
paper on the growth of the Eastern Segment in southern 
Sweden published, and one on the Idefjorden Terrane 
being written up. Results from these studies were 
presented at the Goldschmidt Conference in Florence. 
Another study by Andreas on subsurface rocks in Ohio 

Anders Scherstén was appointed to senior 
also 

presents novel ideas about the growth evolution of the 
bedrock of Ohio was submitted, and is currently under 
review. Karolina Bjärnborg continued her work on the 
Kleva nickel-copper deposit in Småland, Sweden, with 
much of her field and analytical work being completed in 
2013. Lu-Hf isotopic work was conducted with Axel 
Gerdes at the Goethe Universitaet Frankfurt . This work 
represents the first real attempt to understand the 
petro- and ore-genesis of this deposit. Some of her 
results were presented at the 12th SGA Biennial 
Meeting in Uppsala, where she was awarded a travel 
grant from Royal Physiographic Society in Lund to 
present her work at the conference.

Charlotte Möller, Lorraine Tual, Victoria 
Beckman, and Leif Johansson continued their work on 
the orogenesis, structure, metamorphic petrology and 
geochronology of the Sveconorwegian Orogen in south-
west Scandinavia.  Their work is performed in 
collaboration with researchers at the Swedish 
Geological Survey (SGU), universities in the USA (Indiana 
and  Michigan) and the research institute at Potsdam,  

The 2013 Special Volume in the journal Lithos, with a special focus 

on Large Igneous Provinces (LIPs), in which many researchers in 

the department was heavily involved in preparing. 
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Germany. There research is funded through grants from 
the Crafoord Foundation and the SGU.  Results from the 
research were presented at several conferences, 
including the European Geosciences Union General 
Assembly in Austria, the 10th International Eclogite 
Conference in Italy, and the Geological Society of 
America Annual Meeting. Lorraine Tual was awarded 
the best poster presentation at the Eclogite Conference. 
Charlotte Möller was nominated as the Swedish 
representative to the International Eclogite Conference 
Coordinating Committee. A metamorphic geology field 
symposium was held in Halland, south-west Sweden. 
This field symposium was arranged for Ph.D students, 
advanced M.Sc. students, and researchers working 
within the broad discipline of metamorphic geology. The 
excursion was led by researchers from Lund University, 
including Charlotte, Leif, Lorraine and Victoria, as well as 
the SGU. The symposium included invited distinguished 
guest lecturers from Canada, the UK, France and 
Norway. 

Ulf Söderlund and his postgraduate students 
continued to work within the framework of the 
Supercontinent Project (www.supercontinent.org), a 
worldwide collaborative research effort funded by 
industry in which a growing database of dolerite dykes 
and sills from around the world are subsequently being 
dated in order to further constrain supercontinents 
evolution in Earth’s history, and estimate the timing of 
continental break-up. This has led to the publication of 
numerous scientific articles, of which a second Special 
Volume in Lithos was published, after one in 
Precambrian Research in 2010. Ulf and his research 
group were authoring or co-authoring nearly all of the 
publications in this Special Volume. Robert Fuchs 
continued to work part-time at the department relating 
to the Supercontinent Project, and has been successful 
in over 100 separations of baddeleyite. Many of which 
have now since been dated and are currently under 1 
year confidentiality agreements. A Swedish Research 
Council (VR) Grant to Ulf also led to the appointment of 
Ashley Gumsley as a Ph.D student under Ulf's 
supervision. The project which will aim to further 
validate the connection between Archaean cratonic 
blocks in southern Africa and Western Australia. Two 
rounds of successful field work have already been 
conducted on this research project, with preliminary 
results also now available.

Svetlana Bogdanova with collaborators from 
Ukraine and Russia continued to work on the 
Palaeoproterozoic supercontinent of Columbia/Nuna, 
using the distribution of Late Palaeoproterozoic mafic 
dyke swarms, large coeval intrusions, and their 
relationships with major fault zones in the Ukrainian 

Participants on the metamorphic geology field symposium in Halland, 

Sweden.

Shield. Palaeomagnetic data were also employed. In 
collaboration with Ulf Söderlund, geochronology in the 
South Urals and the adjacent basement highlighted a  
event of importance for Columbia/Nuna's break-up and 
Baltica's separation from that supercontinent. Both 
these studies were partly supported by a Swedish 
Institute Grant, and the results were published in two 
papers in the  Lithos Special Volume. Many aspects of 
supercontinental cycles and geodynamics were under 
discussion at the “Rodinia 2013” international 
conference in Moscow, where Svetlana was an organizer 
and speaker. Svetlana's other studies were conducted 
within the framework of the project “The Archaean of 
the East European Craton”, carried out jointly with and 
granted to Stefan Claesson at the Natural History 
Museum in Stockholm by VR, where Svetlana is a co-
applicant. Other researchers in Stockholm also 
participated. The first results, which were obtained in 
collaboration with researchers from Australia and 
Russia, were reported at the Goldschmidt Conference in 
Florence. They demonstrated a very complex evolution 
of Mesoarchaean zircon during Palaeoproterozoic 
metamorphism and deformation of these rocks. The 
discovery of Eoarchaean detrital zircon from Archaean 
to early Palaeoproterozoic meta-sedimentary rocks of 
Volga-Uralia area was another interesting result. From 
teamwork within the Swedish Institute’s project in 
south-east Skåne, Mesoproterozoic meta-sedimentary 
migmatites associated with strong deformation and 
magmatism during the Danopolonian (Hallandian) 
orogeny were recognized and results have been 
published. 



Evolution of the Biosphere

A mass occurrence of the arthropod Agnostus pisiformis, 
a relatively widespread and important index fossil 

of  the Cambrian System
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ur research focus is on the evolution of life and sedimentary basins throughout Earth's history. The           
approach involves numerous aspects of palaeontology, sedimentology, stratigraphy, and 

 biogeochemistry. The aim is to decipher the evolution of the biosphere relative to environmental and and 
palaeogeographic dynamics. Through petrographic and stratigraphic analysis of sedimentary rocks from around 
the world, we aim to reconstruct the ancient marine and terrestrial environments and study their evolution in time 
and space. We also study various fossil groups relative to their palaeobiology and palaeoecology, which helps us to 
understand forcing and feed-back mechanisms, as well as biodiversity changes in ancient environments. The 
research includes the history of the carbon cycle, and its relation to biodiversity and climatic changes through deep 
time. The theme further includes an astronomical perspective, whereby studies of extra-terrestrial matter and 
impact craters provide additional information about the history of the solar system. This provides possible 
relationships between astronomical processes and the evolution of life. A new and innovative sub-discipline 
embraced within this theme is molecular palaeobiology. This field concerns the investigation of fossil biomarkers 
and labile soft tissue structures, using cutting edge imaging, molecular and chemical techniques. This work is 
carried out in close collaboration with colleagues at the MAX-IV laboratory at the university, and also the SP 
Technical Research Institute of Sweden. Given recent advances, refined analytical techniques, and the discoveries 
made so far, we envisage this part of the theme to attract extensive international recognition.  

O

The UNESCO International Geoscience Programme 
Project 591 ('The Early Palaeozoic Revolution'), held its 
3rd Annual Meeting at the Department in June. The 
meeting, which was organised by Mikael Calner, Oliver 
Lehnert and Per Ahlberg, with help from a dedicated 
organisation committee including several colleagues 
and undergraduate students from the Department, 
attracted over 200 participants from 23 countries. This 
meeting was held jointly with the annual meetings of 
the Cambrian, Ordovician and Silurian subcommissions 
on stratigraphy. Three publications are related to the 
meeting: one abstract proceedings edited by Ph.D 
students Anders Lindskog and Kristina Mehlqvist, one 
field guide published in collaboration with the Swedish 
Geological Survey, and one thematic issue on Early 
Palaeozoic Global Change that was recently published in 
GFF (May 2014). The two latter with Mikael Calner as 
lead editor. Support from the VR grant to Mikael Calner, 
the SGU, the Geological Society of Sweden, the 
Department of Geology at Lund University, and the city 
of Lund helped to make the meeting possible.

Research progress within the theme continued 
unabated, as Mats Eriksson continued his Synchrotron 
Radiation X-Ray Tomographic Microscopy (SRXTM) 
investigations of the Cambrian Orsten Lagerstätte 
fossils. New data acquired from the Paul Scherrer 
Institute in Switzerland, allow us to peek inside these 
uniquely preserved, half a billion year old microscopic 
organisms, and understand their soft tissue anatomy. 
Mats Eriksson, Per Ahlberg and Christian Rasmussen 
also contributed to a Special Volume on Early Palaeozoic 
Biogeography and Palaeogeography, published by the 
Geological Society London. Mats Eriksson, Per Ahlberg 
and Christian Rasmussen also contributed to the new 
benchmark volume on Early Palaeozoic Biogeography 
and Palaeogeography, published by the Geological 
Society London. The volume is the result of IGCP project 
503, and was published in late 2013.  In addition, as a 
novel approach to scientific outreach, Mats Eriksson 
was involved in the launching of the highly successful 
paleontology exhibition ”Heavy Metal and Punk Fossils” 
which opened at GeoMuseum Faxe in Denmark.

Johan Lindgren was promoted to senior lecturer 

Group photograph of all the participants at the IGCP project 591 

meeting outside the main campus building at Lund University 7
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during the year. His research was rewarded with a 
Nature Communications article entitled: 'Soft tissue 
preservation in a fossil marine lizard with a bilobed tail 
fin'. A mosasaur specimen provided the first 
indisputable evidence that these reptiles were 
propelled by hypocercal tail fins, a hypothesis that was 
previously based on comparative skeletal anatomy 
alone. Johan was then provided with beam time at the 
Max IV laboratory in Lund to continue cutting edge 
research into molecular palaeontology. He was also an 
invited speaker to the Dallas Paleontological Society to 
talk about his research. Johan Lindgren's Ph.D student, 
Johan Gren was granted 120 kSEK to undertake Time of 
Flight SIMS analyses by the Royal Physiographic Society 
in Lund, also to further advance studies in molecular 
palaeontology.

Vivi Vajda was elected as chair for the Swedish 
National committee for Geology (Swedish IUGS 
committee) under Kungliga Vetenskapsakademien 
(KVA), as well as being elected as a member of the Royal 
Physiographic Society here in Lund. Vivi was also part of 
a successful field expedition to central Colombia, 
performing mapping and sampling of a tektite field in 
collaboration with colleagues from the Colombian 
Geological Survey, and NASA. Vivi was also an invited 
speaker to the American Geophysical Union Meeting 
'Meeting of the Americas' in Mexico during May, where 
she presented a talk 'In the aftermath of the Chicxulub 
impact – the contrasting effects at proximal and distal 
localities'. Her research team also established the first 
presence of Devonian strata on the Swedish mainland 
(Övedssandstenen). Antoine Bercovici, a post-doctoral 
research fellow working with Vivi was successful in 
getting a grant from KVA to perform palynological 
studies on the Cretaceous-Paleogene boundary 

Reconstruction of a SRXTM-dataset showing the external shell of 

a bivalved arthropod, as well as the same specimen in semi-

transparent view.

successions in the central USA. In addition, work by Vivi, 
Mikael and Anders Ahlberg showed that Skåne dinosaur  
tracks collected from the early 1900's and onwards 
when the deposits were accessible, spanned the 
Triassic-Jurassic mass extinction interval. The dating was 
performed by palynology. Kristina Mehlqvist, 
supervised by Vivi, successfully defended her Ph.D 
thesis, which was entitled: ''Early land plant spores from 
the Paleozoic of Sweden–taxonomy, stratigraphy and 
paleoenvironments''. Kristina was then also appointed 
as a post-doctoral researcher under Vivi Vajda to 
continue the progress made already during her doctoral 
research.

Christian Rasmussen started as a post-doctoral 
research fellow at the department in January, working 
with Mats Eriksson on the SRXTM analysing Ordovician-
Silurian brachiopods. The scope of this project is to 
refine the diversity estimates of this animal group 
through the end Ordovician mass extinction interval. 
Christian further continued his studies in biodiversity by 
analysing geochemical proxies through the Ordovician 
radiation. He also participated in the IGCP 591 Annual 
Meeting here in Lund. In addition, he was involved on 
one article which was published in Palaeontology on the 
Late Ordovician brachiopod faunas of north-eastern 
Greenland, as well as an article in Geology in which the 
Late Ordovician Equator was precisely located. In 
December he was granted 3.7 MDKK (ca. 4.5 MSEK) by 
the VILLUM Foundation in Denmark under their Young 
Investigator Programme to continue his studies at the 
Natural History Museum of Denmark in 2014.

Rongchang Wu also started work in the 
department in late autumn as a post-doctoral research 
fellow with Mikael Calner. He will be working on the 
Ordovician succession of Sweden, Norway and the East 
Baltic Sea area. The aim is to refine the Ordovician 
stratigraphy here and make new correlations between 
Baltica and other regions by means of integrating the 
data of carbon isotope chemostratigraphy, conodont 

Department of Geology - Lund University

A sculpture of the prehistoric worm Kingnites diamondi. Sculpture 

and photograph: Esben Horn. 
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biostratigraphy and sedimentology. Further, the project 
will investigate the relationships between macro-
evolutionary events and palaeo-environmental 
changes. The present project is supported by VR and 
Crafoord grants to Mikael Calner. 

Oliver Lehnert was employed as a part-time 
researcher in the department most of the year. In 
collaboration with Mikael Calner, he continued an 
extensive sampling programme of new deep drill cores 
from the Siljan impact crater. The target is to evaluate 
Ordovician and Silurian stratigraphy in order to better 
understand the Early Palaeozoic evolution of the 
Caledonian foreland basin. Oliver and Mikael published 
some of the results in GFF, and in several conferences 
during the year.

‘

Carl Alwmark managed to prove, through the 
findings of shocked quartz grains that the long-
suspected Målingen structure is indeed an impact 
structure. This makes it the seventh confirmed impact 
structure in Sweden. The verification of Målingen as 
being impact derived also confirms the first known 
marine target doublet impact craters on Earth (i.e., the 
Lockne-Målingen pair).

Below: Revealing, for the first time, a mosasaur, from the soft 

tissue outline of a tail fin in outcrop, in image and also in graphical 

illustration. Reconstruction: Stefan Sølberg.  Right: one of 

numerous light micrographs of pollen and sporesused to infer an 

age of dinosaur footprints preserved in Sk ne.å



Environmental Dynamics

Photomicrographs of forminifera in the Baltic Sea, all taken 
using plane, transmitted, light phase contrast, or 

Scanning Electron Microscopy (SEM)
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   ithin this research theme, we explore natural archives, such as sediment archives from lakes and coastal 
   waters, peat sequences and tree-ring records to extend the temporal range of different environmental 
    parameters beyond the reach of monitoring series. The objective is to assess the development and extent 

of human impact on the environment in the perspective of natural variability and change. We use biological, 
physical or geochemical data obtained from carefully dated natural archives as proxies for past environmental 
change. By combining such time series analyses with monitoring data and historical documents we aim at 
reconstructions across time scales of environmental governance, and to increase awareness of the influence of 
humankind on the Earth system. Recent methodological advances within palaeoecology and geochemistry now 
enable quantitative or semi-quantitative reconstructions of a range of environmental parameters, such as land 
cover, land use, vegetation structure, soil development, permafrost distribution, water quality, aquatic ecosystem 
functioning and biodiversity. Statistical analysis and comparison with model simulations are important tools 
towards a process-based understanding. These research activities have well-established links to the Centre for 
Environmental and Climate Research (CEC) through joint funding of Ph.D projects and research education, 
particularly through the strategic research areas BECC (Biodiversity and Ecosystem Services in a Changing 
Climate), and Multi-stressors (Managing Multiple Stressors in the Baltic Sea), as well as LUCCI (Lund University 
Centre for studies of Carbon Cycling and Climate). In addition, there are research connections to archaeology.

W

The department obtained funding in 2014 from the 
Swedish Research Council FORMAS, as well as Lamm 
Foundation and Olle Engkvist Byggmästares Fund for the 
project "Drivers and Impacts of Coastal Ocean 
Acidification (DISCO)". The research grant amounted to 
3.7 MSEK. The project will involve many researchers at 
the department including Helena Filipsson, Karl Ljung 
Petra Schoon and one new Ph.D student, as well as 
international collaboration. Towards this research goal, 
Laurie Charrieau started work as a Ph.D student in 
October 2013 within the project. In 2013, Helena was 
promoted to Senior Lecturer, and was also elected as a 
member of the Young Academy of Sweden. Helena was 
also co-author with Maja Reinholdsson on a paper on 
surface salinity and nutrient variations during the 
Littorina Stage in the Faro Deep, Baltic Sea, as well as on 
Mg/Ca and Mn/Ca ratios in benthic foraminifera there, 
another study also looked at the Little Ice Age record 
from sediment on the Swedish west coast. This work 
was published in Biogeosciences and BOREAS. The 
department acquired a new micro-profiling system to 
measure pH, redox, and  content in marine sediment 

cores through the DISCO project. Wenxin Ning, through 
support from the Royal Physiographic Society in Lund, 
acquired an Olympus BX53F microscope with camera. 
Claire McKay received support from the NordSIM 
laboratory and the Royal Physiographic Society to, for 
only the second time ever, perform SIMS analyses 
(Mn/Ca and Mg/Ca) on benthic foraminifera in order to 
evaluate the possibility of using Mn/Ca as a proxy for low 
oxygen conditions. This will greatly assist her project, 
which is to study the links between ocean primary 
productivity and the benthic environment in upwelling 
regions since the last deglaciation. The group also

O2

successfully conducted,
Andrews University in the UK, culturing experiments of 
benthic foraminifera at different salinities in order to 
evaluate and ground truth salinity proxies.

Ian Snowball's research in Lund led to a 
publication on estimates of the post-depositional 
remanent magnetization lock-in depth in organic-rich 
varved lake sediments, published in Global and 
Planetary Change, which was also co-authored by 
Anette Mellström, Wenxin and Raimund Muscheler. 
Bryan Lougheed, a Ph.D student of Ian's also 
successfully defended his Ph.D thesis: ''Testing 
palaeomagnetic and  based geochronological 
methods in the Baltic Sea''. Bryan and Ian's work in the 
BONUS+ project was also summarised in Echoes from 
the Past: A Healthy Baltic Sea Requires More Effort, and 
Bryan's work led to an article in Climate of the Past, on 
large spatial variation in coastal  reservoir ages, with 
Helena and Ian as co-authors. Maja Reinholdsson also 
published a paper in Earth and Planetary Science Letters 
together with Ian, Conny Lenz and Daniel Conley on 
magnetic enhancement of Baltic Sea sapropels.

In November, Petra Bragée successfully 
defended her Ph.D thesis:  ”A palaeolimnological study 
of the anthropogenic impact on dissolved organic 
carbon in South Swedish lakes”. Linda Randsalu 
Wendrup also defended her Ph.D thesis: “The 
palaeolimnological record of regime shifts in lakes in 
response to climate change”.

 through collaboration with St. 

14
C

14C
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Palaeoecology and 
Palaeoclimatology 
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Sampling of a lake sequence with a Russian sampler in 
Plaine de Dante, Iles Kerguelen, South Indian Ocean.
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coherent understanding of past climatic and environmental variability and its relationship to Earth system 
 processes is essential to better understand Earth's climate and ecosystems, particularly for the Holocene, 
 to the present day. Such predictions and understanding will allow us to increase our ability to predict future 

impacts of human-induced climate change. Within the fields of palaeoecology and palaeoclimatology, we 
primarily work throughout the Phanerozoic Eon, i.e. from the pre-Cambrian/Cambrian transition some 542 million 
years ago, up until the last geological epoch, the Holocene. Our research  work is in a wide range of terrestrial and 
marine environments, and palaeoenvironments across the globe. We investigate the taxonomic composition of 
various organism groups and their stable isotope geochemistry in modern and fossil sediments. We also use the 
integration of terrestrial and marine multi-proxy records to allow us to reconstruct key climatic parameters. 
Examples include: temperature, moisture regime, sea-level and eustasy, and atmospheric/oceanic circulation 
patterns. There are three major research directions within this theme: 1) proxy calibration and evaluation together 
with quantification of uncertainty estimates, 2) generation of records with very high temporal and spatial 
resolution, 3) intensified integration of terrestrial and marine proxy data with modelling experiments. This 
approach has led to an increased understanding of how climate change is expressed through global-scale 
connections of the atmosphere and the ocean, and how climate dynamics are related to changes in the carbon 
cycle. Our research allows for the evaluation of hypotheses on mechanisms behind climatic and ecological 
turnovers, and a better understanding of the processes involved.

A

Research within paleoecology and paleoclimatology in 
the department has involved work from the southern 
Indian and Atlantic oceans, the Baltic Sea as well as on 
Greenland. Svante Björck's research collaboration 
connected to the islands of the Tristan De Cunha 
archipelago continued throughout 2013. Research 
revealed a 2000 to 3000 year long hiatus in the 
Nightingale Island (37°S) record, which corresponds to 
the so-called “Mystery Interval”, or the Oldest Dryas 
stadial between 17500 and 14500 years ago. This may 
be explained by an exceptional southwards 
displacement of the Inter Tropic Convergence Zone in 
the upper atmosphere, and the southern subtropic high 
at approximately 17 000 year before present (BP), a 
study that is now being written. In addition, Sofia 
Holmgren published work on Holocene environmental 
changes on Nightingale Island, based on diatom floristic 
changes in an in-filled pond, together with Svante and 

Karl Ljung. Svante and Nathalie Van der Putten were co-
authors on a paper examining diatom assemblage 
changes in lacustrine sediments from Isla de los Estados, 
in southernmost South America in response to shifts in 
the south Southern Hemisphere westerly wind belt 
during the last deglaciation. In addition, a three-year 
project with the title “Deciphering the role of the 
Southern Ocean in the global climate system” was also 
granted by the VR to Svante Björck and Elisabeth Michel 
of Laboratoire des Sciences du Climat et de 
l'Environnement, Gif-sur-Yvette (LSCE) in France.  It was 
granted in the context of a special call of from VR 
endorsing collaboration between Lund University and 
LSCE. 

Closely related to the previous project, a 
research grant with the title: “A Palaeoclimate 
Latitudinal Transect in the Indian Ocean (PALATIO)”, was 
granted by the  French Polar Institute (IPEV) to Nathalie 
Van der Putten and also Elisabeth Michel of LSCE 
allowing two field work campaigns on the French sub-
Antarctic islands, of Iles Kerguelen and Ile Amsterdam. 
Following up on this, in November and December 2013, 
field work on Iles Kerguelen was successfully performed 
by Nathalie, with Elisabeth Michel and Bart Klinck. Lake 
and peat records were retrieved in order to reconstruct 
environmental and climatic change since the Last Glacial 
Maximum in the south Indian Ocean sector. Nathalie 
was also the lead author on a paper on the postglacial 
sedimentary and geomorphological evolution of a small 
sub-Antarctic fjord landscape from Stromness Bay in 
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Dan Hammarlund, together with French colleagues and logistics 

personnel celebrating successful seismics surveys and gravity core 

sampling of lake sediments at Lake Locknesjön, south of 

Östersund.



South Georgia in the South Atlantic Ocean, which 
waspublished in the journal Antarctic Science along with 
Svante Björck and Helena Alexanderson. 

Realization of the IODP 347 Baltic Sea 
Paleoenvironment expedition occurred, with drilling in 
six sites of the Baltic Sea basin.  Many scientists will work 
on the recovered sediments during the coming years, 
especially from Lund University. Ian Snowball was also 
chosen as a member of the science party as a 
palaeomagnetist.He was also a co-researcher on the 
magnetostratigraphic importance of secondary 
chemical remanent magnetizations carried by greigite 

( ) in Miocene sediments from the IODP Expedition 

313, which was published by the Geological Society of 
America in a special volume.  

Charlotte Sparrenbom, with Svante Björck and 
Karl Ljung, as well as several other co-authors published 
a paper on Holocene relative sea-level changes in the 
inner Bredefjord area, southern Greenland in 
Quaternary Science Reviews. Svante was also part of the 
research team which reported a major earth-quake in 
Lake Vättern, at the Pleistocene-Holocene boundary, 
which was published in Geology.

On March 22 Johannes Edvardsson successfully 
defended his Ph.D thesis: ”Holocene climate change and 
peatland dynamics in southern Sweden based on tree-
ring analysis of subfossil wood from peat deposits”. Dan 
Hammarlund received a grant from the Crafoord 
Foundation (220 kSEK) for the project ”Early Holocene 
landscape development, climate events and Baltic Sea 
history based on submarine wood remains, high-
resolution bathymetry and lagoonal sediments in the 
Hanö Bay”. In August, Anton Hansson started as Ph.D 
student on the project. In September Dan and Anton 
participated in the European COST action conference 
”Under the Sea: Archaeology and Palaeolandscapes” in 
Szczecin, Poland. In November Dan Hammarlund 
performed seismics surveys of Lakes Storsjön and 
Locknesjön in the Östersund area together with French 
colleagues to prepare for sediment sampling within the 
VR funded project ”European isotope-climate 
reconstruction for the last 2000 years based on lake 
sediments, speleothems and tree rings”. Dan was also 
involved in research that led to publications in the 
Journal of Biogeography, Quaternary Science Reviews, 
Quaternary Research, GFF and the Journal of 
Palaeolimnology. Topics ranged from Holocene climate 
variability and lake-level changes to long-term drivers of 
forest composition in a boreonemoral region. He was 

Fe S3 4

also co-author on an article related to Lake Ecosystem 
responses to catchment disturbance and air pollution.

Top: sampling of a 5 m long peat sequence with a CALYPSO PVC 

tube and with a Russian sampler in Plaine de Dante, Iles 
Kerguelen, South Indian Ocean. Below: a visit in May to the 
marine sediment core repository at LSCE in Gif-sur-Yvette 
outside Paris in collaboration with French colleagues. 
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Biogeochemical Cycles

Patrick Frings sampling river water on the banks of the 
Ganges in India, against the  backdrop of the Taj Mahal. 
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iogeochemistry is the scientific discipline that involves the study of the chemical, physical, geological, and 
 biological processes and the reactions that govern the composition and functioning of the Earth system. 
 Our research in biogeochemistry is aimed at developing a predictive understanding of human-

environment interactions for the future. Part of our research is focused on the human impact of inorganic and 
organic nutrient inputs to aquatic environments, especially the Baltic Sea. Particular emphasis is placed on the 
scientific basis of how we should understand the causes of the lack of oxygen at the bottom of the Baltic Sea, and 
how we can best tackle this big problem and solve it as quickly as possible. We use palaeoecological techniques, 
and analysis of monitoring data to help understand long-term trends in aquatic ecosystems. In addition, we are 
making novel connections between the carbon and silicon cycles over the Phanerozoic to join two of Earth's main 
biogeochemical cycles through Earth's history. Within this research theme we are particularly interested in 
weathering and the linkages between the silica cycle and CO concentrations in the atmosphere and the ocean. We 2 

are making significant advances in our understanding of the controls of long-term climate variations through the 
study of interactions between the globally important biogeochemical nutrient (N, P and Si) cycles and the carbon 
biogeochemical cycle.

B

biogeochemical cycling from the continents to the 
ocean, with an emphasis on the interference of biota 
from single celled diatoms to entire ecosystems in the  
silicon cycle. Daniel was also co-author on an article on 
carbon cycling within an East African lake revealed by 
the carbon isotope composition of diatom silica from 
Lake Challa on Mount Kilimanjaro. 

Wim Clymans and Daniel Conley, as well as Per 
Persson from Centre for Environment and Climate at 
Lund University (CLIMBECO), obtained a strategic grant 
to assimilate the potential use of the MAX IV laboratory 
for synchrotron based techniques within our 
biogeochemical research in the department. The aim is 
to address a new paradigm that has emerged showing 
that the vegetation-soil continuum is an important 
regulator, and filters of the biogeochemical silicon cycle 
and in turn the carbon cycle. In the project, our research 
will use spectroscopic methods based on the 
synchrotron and conventional light sources to 
characterize various readily soluble non-crystalline 
silicon fractions in the soil.

Klimatinitiativets Book 15 ''nedslag i klimatforskningen”, in which 
Johanna Stadmark wrote one of the chapters on the 
anthropogenic pressures on the Baltic Sea

Department of Geology - Lund University
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Johanna Stadmark's research on the Baltic Sea has led to 
collaboration with the Swedish National Heritage Board. 
Seminars with application to the human impact on the 
Baltic Sea back in time were held in 2013 in this regard. 
Johanna also published a book chapter about the Baltic 
Sea and anthropogenic pressures on it  in  
K l i m a t i n i t i a t i v e t s  B o o k  1 5  ' ' n e d s l a g  I  
klimatforskningen”. In addition,  Johanna was also part 
of the VEGA Fellows Science communication and 
leadership program, second cohort and reunion, with a 
great program. Johanna also continued to work for 
progress in gender diversity. Towards this, more women 
were invited to write in News & Views (Nature) and 
Perspectives (Science) according to the follow-up of the 
results presented by Daniel Conley and Johanna back in 
2012 in these respective journals.

The Biogeochemistry Group also received 
funding from the European Union BONUS Programme – 
a joint Baltic Sea Research and Development 
Programme – for the project Nutrient COcktails in 
COAstal zones of the Baltic Sea (COCOA) for the period 
2014 to 2017. Daniel Conley is vice-coordinator of the 
project with 18 partners from the Baltic Sea region. 
Patrick Frings and Wim Clymans took samples from the 
Ganges River, India and its tributaries during a six week 
period during the autumn. They traveled over 3000 km 
from the headwaters to the floodplain of the river to 
sampling 50 sites to examine chemical weathering 
parameters. Daniel Conley was also elected into the 
Royal Physiographic Society in Lund. In addition, Daniel 
was also a co-author on a special issue of the journal 
Silicon with Eric Struyf from the University of Antwerp in 
Belgium on the Biogeochemical Silica Cycle illustrating



Applied Geology

Typical water ing 
equipment used at the Färgaren Site
geoelectrical sampling and measur
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 odern society is highly dependent on natural resources. Their handling and use affect occurrence, fate, 
 behaviour and transport of contaminants in the environment. These contaminants are therefore of great 
 concern for ecosystems and human health. In order to sustainably utilize and secure drinking water, 

industrial minerals and rock resources, and thereby also achieve the national Swedish environmental objectives, 
society requires more knowledge about the resources, for their protection and management. Applied geology is a 
multidisciplinary theme, which encompasses the sciences of chemistry, geology, physics and biology, as well as 
social sciences and law. Our hydrogeology/environmental geology research therefore focuses on the fate, 
occurrence and transport of harmful substances within the groundwater system, with the associated risks, age 
determination and monitoring of groundwater. This includes the natural attenuation of contaminants and 
geophysical determination of their transport patterns. In addition, new research on industrial minerals aims at 
finding ways based on the chemical and physical properties of carbonate rocks, to optimize the industrial 
processing of these rocks, and thereby minimize production losses, CO  emission and other possible environmental 2

effects. Our research area includes both carbon capture and storage, with the overall aim to localize sedimentary 
sequences suitable for sustainable storage and sequestration of CO .2

M

contamination in groundwater in Vietnam in 3 minutes, 
and she was ranked 4th in the competition. This led to an 
invitation to makea film for the Lund University advent 
calendar where Charlotte talked about the wish to 
enforce a comprehensive monitor and assessment 
program for groundwater quality in Sweden. 

A great deal of work has also been carried out 
within the Formas GeoInfra-financed 2.1 TRUST-project 
(Transparent Underground Structures), where Charlotte 
is part of the steering group and co-supervisor of a Ph.D 
student at LTH (Sara Johansson). A combined reference 
group / scientific advisory group meeting was held in 
May in Torekov with some 25 participants from Sweden, 
the UK, the USA, Germany and Norway. Fieldwork 
within the TRUST 2.1 project was carried out at the 
“Färgaren Site” in Kristianstad, to investigate 
chlorinated hydrocarbon pollution by means of 
geoelectrical investigations and groundwater sampling 
and measurements. 

The three organisers of ; Karin Sjöström at 
Länsstyrelsen in Skåne, Charlotte Sparrenbom, and Peter 
Dahlqvist at SGU Lund

Grundvattendagarna
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In 2013, the department's work in the Applied Geology 
research theme received a boost when Charlotte 
Sparrenboom was appointed to senior lecturer. In 
addition, the department received the prestigious SSF 
Strategic Mobility Grant to be able to invite Dr. David 
Hagerberg to the department as a guest researcher for 2 
years part-time starting in 2014. Additionally, the 
hydrogeology / environmental research team were the 
main organisers together with SGU and the Lund 
Municipality of a successful two-day conference called 
“Grundvattendagarna”. The conference was held for 
researchers, authorities and stakeholders in which 
anthropogenic issues on the environment could be dealt 
with. The conference was held between 16 and 17 
October 2013, and attracted approximately 230 
participants. Charlotte Sparrenbom and Maria Åkesson 
also co-edited the abstract volume for the conference. 
Charlotte was also co-author on a Swedish popular 
scientific article in Geologiskt Forum, which was on the 
successful groundwater conference. Maria and 
Charlotte also published a paper in the Journal of 
Hydrology on statistical screening for descriptive 
parameters on pesticide occurrence in a shallow 
groundwater catchment area. Charlotte and Maria also 
presented work at several conferences, including (the) 
'Grundvattendagarna', but also at 'AquaConSoil' in 
Barcelona. Charlotte participated on the examination 
committee of a Ph.D defence in September 2013. The 
thesis was entitled: “Arsenic Geochemistry in the 
Alluvial Aquifers of West Bengal, India: Implications for 
Targeting Safe Aquifers for Sustainable Drinking Water 
Supply” by Ashis Biswas from the Royal Institute of 
Technology (KTH) in Stockholm. A contribution on the 
“Researcher Grand Prix, Science Slam” was made by 
Charlotte presenting her research on arsenic 



Glacial Geology

Múlajökull in Iceland, with its drumlin field during 2013, 
and its numerous ice-marginal and pro-glacial lakes 

between the drumlins.
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esearch within glacial geology at the department focuses specifically on glacial and periglacial sediments 
 and landforms, and also the reconstruction and understanding of the processes that formed these 
 sediments and landforms. This is the key difference between research in glacial geology, and those in 

overlapping fields described elsewhere in the Annual Report. Based on stratigraphic and chronological work, the 
aim of our glacial research is to reconstruct the glacial history of the planet on a range of spatial and temporal 
scales: from ice sheets to ice caps and glaciers, and from the present day back to the last deglaciation, including the 
two last glacial-interglacial cycles. This work is highly dependent on precise and accurate age dating methods 

14using radiocarbon ( C), optically stimulated luminescence (OSL), and cosmogenic exposure dating. Research in the 
department centers on four major topics: 1) south Scandinavian stratigraphy, 2) aeolian activity in Scandinavia 
during the last deglaciation, 3) the glacial history of Iceland and glacial processes at present-day Icelandic ice-
caps, and lastly, 4) Arctic glacial history. 

Southern Scandinavia is the traditional area of glacial research in the department, it has stratigraphic 
records that can address the presently debated glacial history prior to the last glacial maximum in this area of the 
world. The study of aeolian deposits however is a new research avenue for the department that exploits the 
underused Scandinavian aeolian record as a palaeo-environmental archive, particularly for the late glacial period 
and early Holocene. In addition, our research on Iceland focuses on understanding present glacial processes, but 
also glacial dynamics and the history of deglaciation. Arctic research, which also has a long tradition at the 
department, is carried out on Greenland, Svalbard and also in Siberia, and aims to reconstruct past ice-sheet 
dynamics and chronology.

R

Field work on aeolian dunes in Sweden and Norway with Martin 

Bernhardson (above and top-left), and Mona Henriksen (bottom-

left).

The researchers involved in glacial geology were busy 
during 2013, conducting field work in Iceland, as well as 
south-central Sweden, and also in southern Norway. 

Helena Alexanderson was granted 1.65 MSEK 
from SGU for a three-year project on aeolian deposits in 
Sweden. These peri-glacial deposits have received only 
very little study until the present, and Martin 
Bernhardson was appointed as a Ph.D student to work 
on them. Towards the goal of studying these periglacial 
deposits, Sweden's largest continuous dune field at 
Bonäsheden was targeted for mapping with remote 
sensing using LiDAR (Light Detection And Ranging). 
Combined with successful field work also undertaken 
during 2013, geochronological investigations on these 
aeolian deposits will help to clarify the timing of 
formation for this particular dune field. In addition, field 
work was carried out in the aeolian dune fields of 

south-eastern Norway near Starmoen by Helena 
together with Mona Henriksen from the Norwegian 
University of Life Sciences. The sedimentological and 
chronological data retrieved already show great 
potential for detailed process- and environmental 
reconstructions.  

LiDAR data is also used in another project, 
looking at streamlined glacial landforms in Sweden. 
Over 10,000 streamlined features have been mapped, 
and are in the process of being analysed by Tom 
Dowling. This is the first time that these techniques have 
been applied in Sweden. This remote sensing revealed a 
number of landforms previously unnoticed by earlier 
investigations. This project assists with work within the 
department focused on a glacial drumlin which was 
identified and trenched in half from side to side (120 m) 
in central Sweden, near Närke. This collaborative field 

20

Department of Geology - Lund University



work involved Per Möller, Helena and Tom, and will 
assist in the department's research project on 
understanding drumlin formation. This is the first time 
such a section through a drumlin has been done for 
scientific reasons.

In the summer of 2013, Lena Håkansson did 
fieldwork in Kyrgyzstan, in the mountains of the Pamir. 
She collected rock samples for cosmogenic exposure 
dating from boulders on moraine ridges in order to 
constrain the timing of glaciation during the last glacial 
cycle. This project is carried out together with a group of 
Swiss glaciologists.

Ivar Örn Benediktsson launched a new 
international research project in western Iceland during 
the summer 2013. This project will focus on deglaciation 
glaciodynamics in the Lower Borgarfjördur area of 
Iceland, as studied from glacial sediments and 
landforms, and glaciotectonics on multiple scales. This 
project is funded by a grant from the Iceland Research 
Fund, and additional grants from the Royal 
Physiographic Society in Lund. Thorbjörg Sigfúsdóttir 
was recruited as a new Ph.D student working on this 
project. Her project aims to unravel the deglaciation 
dynamics of the Iceland ice sheet in western Iceland, 
with the main focus being on glaciotectonic structures 
and landforms. Thorbjörg spent three weeks doing 
fieldwork at the Melabakkar-Ásbakkar coastal cliffs in 
the lower Borgarfjöður area, where a reconnaissance 
study was performed. This revealed many very 
interesting sections which will provide great research 
potential in the coming years. Ivar is also part of an 
international collaborative project including Lund 
University that continues on the only known active 
drumlin field in the world, the Múlajökull drumlin field 
in central Iceland.  A number of American colleagues 
joined the crew with a new grant from the National 
Science Foundation in the USA, extending the project 
period to 2015.

Per Möller was also involved in the identification 
of two new sites with Eemian interglacial sediments, a 
deposit type uncommon in Sweden, which was 
published in the Journal of Quaternary Research. The 
sites were discovered during excavation work exploring 
for sub-till sediments in Småland. Direct evidence was 
also found for deglaciation north of Mount Billingen 
before the Younger Dryas involving Per and Svante 
Björck, and is therefore also the first evidence for Baltic 
Ice Lake drainage approximately 13,000 years ago. 

Sara Florén was hired to work part-time as 
laboratory assistant in the Lund Luminescence 
Laboratory for the next three years. This will significantly 
raise the efficiency of the laboratory. Helena 
Alexanderson was also awarded the Lund University 

Science Students' Pedagogic Prize for her teaching at the 
Department.

Närke in Sweden, with the machinery used during 
excavation at right and left illustrating the scale of the digging, 
with researchers also measuring a glacial profile on the left in the 
trench.

Top: Glacio-tectonised (boudinaged and faulted) marine 
sediments overlain by littoral and fluvial sand and gravel in the 
Melabakkar coastal cliffs, western Iceland. Middle: Working in 
Leinstranda, Svalbard. Bottom: The drumlin excavation carried 
out  at 
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Solar and Geomagnetic 
Dynamics

22

Misty morning at the NEEM ice core drilling camp in 
Greenland. 2500 m of drilling provided a climate record 

from today to the last interglacial about 125 000 years ago.



14 10esearch within the Department of Geology on cosmogenic radionuclides (e.g. C and Be) encompasses 
  many different aspects of the solar system-Earth sciences, and the interaction between the Earth, the sun 
  and space. It ranges from heliospheric and geomagnetic modulation of cosmic rays, solar eruptions and 

solar variability, to the interactions and influences the Sun has with Earth and its  climate, as well as on the carbon 
cycle. The department performs world-class research on cosmogenic radionuclide records through national and 
international collaborations. This research can be expected to prosper over the coming years and include new and 
innovative studies on solar activity reconstructions and their extension back in time. One focus will be 
investigations of the relationship between solar activity and climate, which will provide us with a better 
understanding of a possibly underestimated factor in climate change and improved climate predictions. In 
addition, we are involved in cosmogenic radionuclide-based dating of sediments and other geological archives, 
such as estimating the age of the Greenland ice sheet. Our research is embedded in the Linnaeus Centre (LUCCI), 
which focuses on carbon cycle and climate interaction, and in the strategic research initiative MERGE on climate 
modelling. Furthermore, this research will benefit from the recent strengthening of the climate modelling 

14
competence, and it will exploit the potential of C age dating facility at the department. The research on 
geomagnetic field changes is closely connected  to our palaeomagnetic laboratory, which is an important key to 
the future success of this research area.

R

Research within solar and geomagnetic dynamics made 
a substantial breakthrough, when Raimund Muscheler, 
a senior researcher in this research theme obtained a 
prestigious grant from VR, one of the 19 funded  
projects out of 744 applicants for the new programme 
"Distinguished young researchers". Raimund was 
granted 3 MSEK/year for a six year period. The project 
title is "Palaeosun - the paleoperspective on the 
mechanisms behind the sun-climate link''.

In addition, new evidence for sun-climate 
linkages seen from a sediment core record in a small lake 
in Northern Sweden has been published by Ulla Kokfelt 
from the University of Copenhagen and Raimund in  the 
journal The Holocene. The journal Radiocarbon 
published two articles related to  analyses in Lund. A 
paper with Florian Adolphi as the lead author focused 
on lab inter-comparison showing high reliability of 
the results produced in the laboratory in Lund (see 
Figure). Anette Mellström published a study showing 

14that supposedly inferior bulk sediment C dates can lead 
to high-accuracy and precision time scales together with 
Raimund, Ian Snowball and Wenxin Ning. Raimund was 
also part of research published that is related to solar 
influence on climate variability and human 
development in Neolithic times, and the response of the 

10solar proxy Be to solar activity variations.
Jesper Sjolte was part of a grant award of 10000 

CPU hours per month at the LUNARC computing facility 
in Lund. This was achieved through collaboration within 
the MERGE strategic research area. The CPU hours will 
be spent on simulations of solar influences on climate 

14
C

14
C 

with a chemistry climate model, and palaeoclimatic 
reconstructions of stable water isotopes in precipitation 
using an isotope enabled climate model. Jesper himself 
was awarded 5000 CPU hours.

A study was also published in Nature shedding 
light on the last interglacial climate in Northern 
Greenland as inferred from the NEEM ice core involving 
Jesper Sjolte and Raimund Muscheler. Efforts to extract 
a Greenland ice core with a complete record of the 
Eemian interglacial (130,000 to 115,000 years ago) have 
until now been unsuccessful. The NEEM record indicates 
only a modest ice-sheet response to the strong warming 
in the early Eemian. Jesper Sjolte was also part of a 
paper presenting continuous water vapour isotopic 
measurements above the Greenland ice sheet. This 
demonstrates the feasibility of on-site cavity-enhanced 
absorption spectroscopy measurements of isotopes in 
vapour. Jesper was also involved in a modelling study of 
the temperature calibration of stable isotopes in water 
from ice core data. It showed the possible effect of 
climate on the calibration slope, thereby showing a 
range of reconstructed climate anomalies.

14C ages of wood samples of a known calendar age (7021 ± 5 
calendar years before present) 23
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