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To the Swedish Research Council

A panel of international experts was appointed in September 2005 by the
Scientific Council for Natural and Engineering Sciences and was given the
task of carrying out the evaluation of Quaternary Geology in Sweden. The
evaluation took place in Stockholm during November 14 — November 18,
2005. During these days, the grant holders under review presented their
research activities to the Expert Panel. The Panel also interviewed the grant
holders during that time.

The present document reports the findings and recommendations of
the Expert Panel, which considers its task fulfilled. In accordance with the
terms of reference of the Expert Panel, its international members take full
responsibility for this report.

November 18, 2005 P
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SASPECTS OF RESEARCERMN. SWEDEN — -
AND GENERAL RECOMMENBARNSs

Introductory Remarks

Quaternary Geology represents a broad subset of the studies funded by the
Swedish Research Council’s Geology and Geophysics Committee, ranging
fromstratigraphyand geochronology to palaecoclimatologyand palacoecology,
and including aspects of carbon cycle dynamics and palaeo-oceanography.
In all, 20 researchers were evaluated, having received Swedish Research
Council grants during the period of 2000 — 2005. Seven of these researchers
were based at different departments at Stockholm University, five at Lund
University, two each at the universities of Uppsala, Ume3, and Kalmar, one
at Go6teborg University, and one at the Geological Survey of Sweden. The
Expert Panel notes that many Swedish scientists currently working in the
field have not received financial support from the Swedish Research Council
during the past five years.

The field is relatively small and the Panel members recognised many of the
researchers being reviewed; there were no conflicts of interest, however. Prior
to the Expert Panel meeting, reports were submitted by each researcher and
presented to the Panel. The reports included detailed information on level
of support, progress, publications, students and postdocs trained, inter-
actions, dissemination, and future plans; the researchers were also asked to
comment on the general state of the field and its future. Each researcher
gave a brief presentation to the Panel on progress, key results, and vision for
the future, which was followed by a question-and-answer session.

The researchers were given ample opportunity to raise their own points of
concern and to provide general comments to the Panel. Prof. Keith Bennett
of Uppsala University could not participate in this meeting, as he had pre-
viously organised fieldwork in the Southern Hemisphere; he was, however,
evaluated on his submitted report only. Dr. Johan Nyberg, employed by the
Geological Survey of Sweden, was also reviewed for his Swedish Research
Council-funded research, but because he is currently working outside of
academia it was decided not to rank his overall performance.

The Panel reviewed senior, mid-career, and junior scientists. Evaluations
were based on the performance of scientists within their peer group. To
some extent, the amount of time available for research was taken into
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ASPECTS OF RESEARCH IN SWEDEN AND GENERAL RECOMMENDATIONS

account when formulating evaluations. This was particularly the case for
several senior scientists, who carried extremely heavy administrative loads
during all or part of the evaluated period. The situation of younger scien-
tists with new families was also noted; in particular, a decrease in the pro-
ductivity of women scientists in such circumstances was taken into account
in evaluations. In the main, the Expert Panel was impressed with the quality
of research topics of Quaternary Geology in Sweden, and by the scientific
achievements of the individual scientists.

Employment Structure and Research Funding

It rapidly became apparent, from submitted reports and from conversations,
that all is not well at Swedish universities in terms of funding research. A
major funding crisis, precipitated largely by an expansion of institutions
without a concomitant increase in funding from central government, has
led to the prominent, research-intensive universities retrenching and the
newer universities established, but virtually unable to provide any research
support to their staff. Senior and junior researchers alike expressed the con-
cern that a generation of good researchers could be driven from the field by
a lack of permanent positions at the mid-career level. Ironically, funding
for Ph.D. places is still relatively high, and a healthy number of postdocs are
working in Sweden on overseas funding, despite cuts in domestic funding
for postdocs. Thus, good people are brought forward, only to be cut out of
the system after investing ten or more years of their life in science.

Considering the financial situation, there is a risk that earlier investments
in laboratories may be wasted if facilities are forced to close because of a
lack of technicians. Further, poor staffing levels compromise the effective-
ness of currently active laboratories.

Overall, these problems, mentioned in several recent evaluation reports
for the Swedish Research Council, bode ill not only for science, but for
the future competitiveness of the universities. This crisis clearly cannot
be resolved by actions of the Swedish Research Council alone; a concerted
effort to solve the problem must involve the universities and the govern-
ment. However, the Swedish Research Council might consider redirecting
some resources to maintain promising mid-career scientists until this crisis
is resolved.

8 INTERNATIONAL EVALUATION OF QUATERNARY GEOLOGY, 2005
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Status and Future of Quaternary Geology in Sweden

It is the panel’s view - and this is supported by virtually all researchers
interviewed - that the boundaries of Quaternary Geology have been
expanding for some years. Today, some of the most important contributions
are in palaeoclimate reconstruction, Earth system science, long-term ocean
dynamics, environmental pollution, human impact on the environment,
and human - climate interactions; these are key areas of science addressing
internationally important issues as well as issues at the national level.

Several researchers raised the point that the term “Quaternary Geology”
was becoming obsolete, or at least misleading, as practitioners were expan-
ding the boundaries of the field and becoming more interdisciplinary in
their approaches to problems. However, while research foci may change, the
principles of stratigraphy that underlie proxy-based reconstructions from
sediment archives are fundamental to good science. There is some concern
that with an explosion of new subfields there will soon be no room for the
teaching or practice of traditional disciplines of glacial geology, geomorpho-
logy, and stratigraphy. This would be a disservice to the field.

A structural response to these changes is seen in the fact that several uni-
versities have reorganised departments, combining disciplines such as phy-
sical geography and environmental science with geology. There was almost
unanimous acceptance and support of these changes amongst researchers.
The Swedish Research Council may wish to consider at some stage the
renaming of this funding area in recognition of the rapid evolution of
Quaternary science, but the main thing, of course, is that it continues to
fund the range of topics perceived as important by the national and inter-
national scientific communities.

Given restricted funds, the possible establishment of centres of excel-
lence in Quaternary science and the focusing of research and research infra-
structure in a few universities should benefit the field, provided facilities
and training opportunities are made available to the whole community. The
Expert Panel was impressed by the degree of collaboration within Sweden
and between Swedish and overseas groups. It is clear that scientists appre-
ciate that expensive equipment should not be unnecessarily duplicated, and
they are for the most part willing to use facilities in other institutions. The
maintenance and running of complex equipment is extremely expensive
and must be carefully justified. A case that fully justifies support is the
accelerator facility at Uppsala, which provides a world-class essential service
as well as being the focus for cutting-edge research.
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This is an era of big-project science, but several researchers noted that the
most productive science is often done in smaller, focused groups. While
some large projects are essential, for example, ocean drilling campaigns and
large-scale syntheses, the panel agrees that a mixture of project sizes is the
best situation. It is perhaps telling that several of the most prominent and
productive scientists interviewed expressed a preference for working in
smaller groups and maintaining flexible collaborations. It is important that
creative and productive individuals are not eclipsed by the rise of “mega-
projects”. A related trend in science across much of Europe is the increased
“steer” from governments to science programmes. This trend was criticised
by interviewees as being counter-productive. The best science is usually ini-
tiated from the bottom up, not the top down. It is to be hoped that in the
future the Swedish Research Council can continue to recognise and reward
individually initiated projects of the highest quality.

Several researchers mentioned cross-disciplinary collaboration with
social scientists. Climatic and environmental change is intimately linked
with human actions and societal responses: vulnerability and adaptation
to environmental change are critical issues that require natural and social
scientists to tackle problems together. Natural scientists with the capacity
and inclination for productive dialogue with social scientists are rare, and
they should be encouraged to pursue cross-disciplinary projects when the
outcomes promise to be fruitful. Funding institutions will have to con-
sider innovative ways to fund such research. There should not be a lack of
support merely because the work is perceived to fall between disciplinary/
methodological/philosophical boundaries; good work of this kind builds es-
sential bridges.
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Thomas Andrén
Department of Geology and Geochemistry, Stockholm University

The Drainage Events of the Baltic Ice Lake
and the Possible Consequences for the Climate
Development in the North Atlantic Region

Abstract (the submitted version)

By this application, we wish to address two specific questions raised by the
results from our new data. 1. Exactly how large is the error in the Swedish
varve chronology? 2. Was the final drainage of the Baltic Ice Lake (BIL) a
two-step event and what were the consequences on the circulation in the
North Atlantic?

Marine sampling in the Western Baltic Proper will enable us to include
a well dated, regional time-synchronous marker horizon in the Swedish
varve chronology, the Laacher See tephra. We propose that high-resolution
shoreline displacement studies be performed in the high area in central
Ostergstland together with a coring in the area west of Billingen included,
in order to verify if there were two freshwater outbursts during the final
drainage of BIL. We will also be able to evaluate to what extent the drain-
age of BIL affected the climate development in the North Atlantic region.
Applied methods include measurements of clay-varves, grain size, magnetic
properties, TOC, stable isotopes and analyses of calcareous fossils, pollen,
and diatoms. Precision levelling of shorelines and lake isolation levels will
be carried out.

Past Performance

Methodology

Andrén’s strength is in lithostratigraphical methods, namely varved clays
studies. In collaboration with specialists, he has also effectively utilised bio-
stratigraphical methods, primarily diatom analysis.

INTERNATIONAL EVALUATION OF QUATERNARY GEOLOGY, 2005 1"
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Position within the area

Andrén is known for his studies on the Late Weichselian and Holocene his-
tory of the Baltic water body. He has published 13 peer-reviewed articles on
this subject since 1996, and he is first author of five of them. Andrén parti-
cipated actively in the EU-funded BASYS (Baltic Sea System Studies) Pro-
gramme and he is first author of the project reports, which were published
in 1996 and 1998. A conference volume, edited by Andrén, entitled Baltic
Sea Science Congress 2001, was published in 200s.

Particular achievements

The main results of the project are convincing, including the verification of
the nearly 8oo years of error in the Swedish varve chronology and, further,
that the sudden drainage of the Baltic Ice Lake (ca 10 ooo km3 of water) had
only little effect on the North Atlantic thermohaline circulation.

Future

Project plans

Andrén is co-ordinating an international project proposal for Integrated
Ocean Drilling Programme, IODP. It was well received by the preliminary
Evaluation Panel, and the actual project proposal awaits writing.

Balance between resources and goal

Andrén has no research financing, and his position as a part-time university
teacher does not support his activities in the IODP Programme. In the case of
a positive proposal outcome, funds would not be available eatlier than 200g.

Comment on the Area

Position within Quaternary Geology

Andrén’s work on the history of the Baltic Sea represents a rather conven-
tional but at the same time essential field of Quaternary Geology in the
sphere of the Baltic Basin.

Importance and future potential of the area

The role of changing climate versus anthropogenic impact on the ecosystem
of the Baltic is a most crucial research area, which Andrén emphasises as a
topic of his future research activities.
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General Judgement

Thomas Andrén’s main topics have been connected to the history of the
Baltic Sea water body including the project funded by the Swedish Research
Council on the drainage events of the Baltic Ice Lake, etc. Since 2002,
Andrén has published only three papers (co-authored) in a peer-reviewed
journal despite his four-year junior research position (forskarassistent),
which terminated in 2004. The Expert Panel regards his work as good.

Eve Arnold

Department of Geology and Geochemistry, Stockholm University

Asian Monsoon Variability

Abstract (the submitted version)

This proposal requests funding to perform research on two projects, which
are both related to the study of the evolution of the Asian monsoon. Specifi-
cally, funding is requested to generate clay mineralogy records from a conti-
nental site on the loess plateau of China and from Ocean Drilling Programme
(ODP) cores to be collected on Leg 184 in the South China Sea. The objectives
of this research are to provide a high resolution palaeoclimatic proxy for
continental weathering, which can be used to test the following hypotheses:
1. The evolution of the Asian monsoon circulation is related to the uplift of
the Tibetan Plateau; 2. The onset of the Asian monsoon resulted in changes
in the weathering regime over large regions of Asia; 3. The changes in the
weathering regime in Asia provided an internal feedback to the Earth’s cli-
mate dynamics, which led to the onset of Northern Hemisphere glaciation.

Past Performance

Methodology

Since her Ph.D. in 1996, Arnold’s research focused on mineralogical analysis
of marine sediments, with the goal to understand source area and transport
mechanisms of mineral aerosols and their implication on past climatic con-
ditions. The Swedish Research Council-funded research is a comparison of
marine sediments in the South China Sea with terrestrial loess sequences
in China, in order to reconstruct the last seven million years of monsoon
variability and the effects of tectonism (Tibetan Plateau uplift) on climate.

INTERNATIONAL EVALUATION OF QUATERNARY GEOLOGY, 2005 13
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Position within the area

Following her Ph.D. in 1996, a total of six publications are listed, two of
which as first author; the publications are moderately cited. The research
grant, starting in 1999, supports a Ph.D. dissertation. One paper on results
of this project has been submitted. Although her scientific approach and
data presented are of high quality, her publication record does not yet
reflect this. In order to fulfil her promise as a strong researcher in this field,
she must ensure that publications emerge that fully reflect the quality of
the research; otherwise there is a danger that she will loose the opportunity
to continue with funded research.

Particular achievements

Arnold is playing an important role in national and international co-ordina-
tion efforts for the Integrated Ocean Drilling Programme. As director of the
department’s sedimentology laboratory, she also provides a valuable service
to education in Quaternary Geology.

Future

Project plans

There are no future research plans presented, given that teaching seems
to be Arnold’s principal occupation. She hopes to stay involved in research
through collaboration only. Her presentation included reference to colla-
borative research, both on loess and related North Pacific marine sequences
that would be of considerable interest to the Quaternary research com-
munity.

Balance between resources and goal

For the present, Arnold has limited her goals to the minimal time resources
available to her for research.

Comments on the Area

Position within Quaternary Geology

Studies focusing on comparison of palaeoenvironmental records from
marine and terrestrial sediments have provided important insights into
global change issues on long timescales. In China, this research has a long
tradition and has resulted in outstanding research results presented by
Chinese scientists (e.g., on the relation between past climate cycles and
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human evolution). Arnold’s research may add another facet to the question
on tectonic changes and their effects on climate.

Importance and future potential of the area

This research of integration between terrestrial and marine records will
remain an important focus in the future research in Quaternary Science.

General Judgement

Eve Arnold’s research focuses on reconstruction of the last seven million
years of monsoon behaviour analysing marine and terrestrial sediment
sections from China. Because of high teaching and administrative loads,
Arnold’s research project is essentially a Ph.D. dissertation under her super-
vision. Arnold enjoys teaching and public outreach and thus does not
foresee to be involved with other research projects except through potential
collaboration with colleagues. The Expert Panel regards her work as good.

Jan Backman
Department of Geology and Geochemistry, Stockholm University

High Resolution Holocene Climatic and Environ-
mental Variability in the Skagerrak

Abstract (the submitted version)

In this project, the following was planned: To identify, quantify, and evaluate
palaeoclimate proxies down-core in the Skagerrak core MD 992286, in order
to characterise the NAO-index; To compare the Skagerrak sedimentary high
resolution Holocene palaeoclimate record with instrumental climate data,
and to investigate possible couplings of the ongoing warming trend with the
natural fluctuations of NAO; To document Holocene Skagerrak circulation
variability pattern and amplitude on decennial, centennial, and millennial
timescales and compare with atmospheric climate records from Greenland ice
cores by creating long time series, at a resolution close to one or a few years;
and to outline the temperature, current, wind and precipitation changes using
the Skagerrak sedimentary high resolution Holocene palaeoclimate record.
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The cyclonic circulation of water masses in the Skagerrak is mainly
governed by the inflow of high-saline Atlantic water from the North Sea.
This inflow has a known interannual variability, likely linked to large-scale
North Atlantic variations such as the North Atlantic Oscillation (NAO).
Present sedimentation rates in the Skagerrak may reach 5 - 7 mm/year, and
the Holocene is in some areas represented by over 70 m of sediments, thus
containing an archive of biological, physical, and chemical properties of the
depositional environment, including NAO-driven variability.

Past Performance

Methodology

Backman is a specialist in marine geoscience. His main focus has been on
reconstructing the palaeo-oceanography and palacoenvironment of the
Cenozoic. In particular, he has devoted his work to analysis of sediment
cores. In his earlier works, his main method was nannofossil analysis. Later
he has, together with colleagues, expanded the methods to, e.g., geochemical
and lithological techniques, and also high resolution acoustic analysis.
During the last decade or so, he has been instrumental in the planning and
execution of the marine geological activities using Swedish icebreakers in
the Arctic Ocean.

Position within the area

Backman lists 20 peer-reviewed articles since 1996. An additional seven
articles are in press. He is first author on two of these articles. The articles
are moderately to poorly cited. Backman holds a key position in Swedish
marine geology, and he has supervised seven Ph.D. students. He has been, and
still is, frequently used as the Swedish representative in international marine
geological organisations. Backman has been instrumental in establishing
marine geoscience as a new Ph.D. programme at Stockholm University.

Particular achievements

One of Backman’s articles, published in Nature with N. J. Shackleton as
senior author, brought the study of the Late Cenozoic palaeo-oceanography
and palaeoclimate a huge step forward. The article, “Oxygen isotope cali-
bration of the onset of ice rafting and history of glaciation in the North
Atlantic region”, has been cited 444 times.

Backman is an international authority on the marine geology of northern
high latitude seas. The Arctic coring expedition (ACEX project) is well
known in the geologic community and has received international media
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coverage. It has revealed that deep-sea drilling is possible in waters covered
with drifting sea ice, and that there is a higher potential for core recovery
than previously thought.

Future

Project plans

Backman and his group plan to proceed with a joint Swedish— UK~ Danish
IPY (International Polar Year) programme to the Lomonosov Ridge in the
Arctic Ocean using Swedish icebreakers. They are also involved in an IODP
proposal “Cenozoic Pacific Equatorial Age Transect — Following the Equator”.

Balance between resources and goal

The present resources indicate that the group needs additional resources to
continue with both of these plans. If forced to choose, it would probably be
wise to give priority to the work in the Arctic Ocean, given Sweden’s expe-
rience within this area.

Comments on the Area

Position within Quaternary Geology

Although Backman does not characterise himself as a Quaternary geologist,
he has participated in very important work related to reconstructing the
Quaternary palaeoenvironment. He is certainly well known for his marine
geological works in the North Atlantic and in the Arctic Ocean.

Importance and future potential of the area

Backman has received financial support from the Swedish Research Council
for several projectsin the period of 2000 — 2005. The research topics addressed
are important for several key palaeco-oceanographic issues related to Quater-
nary Geology. The area attracts a considerable interest, inter alia, due to the
need for predicting the future climate evolution.

General Judgement

In view of the very heavy administrative load, Jan Backman’s work in recent
years is considered excellent by the Expert Panel. The evaluated Skagerrak-
project was well organised and well performed. Most of the interesting
results are already published or in press.
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Keith Bennett

Department of Earth Sciences, Uppsala University

Quaternary Ecology

Abstract (the submitted version)

My over-riding research interests are in the area of the response of organisms
to climate change on timescales of thousands to hundreds of thousands of
years. These responses take the form of (i) distribution and abundance
change; (ii) extinction, locally and totally; and (iii) speciation (evolution).

The challenge is to understand the relative importance of the three (since

all occur), and at which timescales. In practice, this interest takes the form

of several distinct lines of research activity:

1. Palaeoenvironmental reconstruction, principally by means of pollen ana-
lysis, and centred on questions related to the distribution of woodland
and individual tree species (including projects funded by the Swedish
Research Council);

2. Numerical analysis of Quaternary stratigraphical data, with a view to
improved understanding of data, and uncertainties associated with data.
Of particular interest have been methods for the zonation of strati-
graphical sequences, and age-depth modelling;

3. The use of fossil DNA (aDNA) as a means of complementing molecular
phylogenies based on living organisms (project funded by the Swedish
Research Council);

4. The relationship between macroevolution (speciation) and environmental
change: causal or otherwise.

I thus attempt to maintain interests at a research level that span the whole
range from primary data collection (with recent projects in Sweden, Chile,
and in Kamchatka) to analysis of that data, and synthesis of that data with
other work; as part of our overall understanding of how organisms respond
to climate change.

Past Performance

Methodology

Bennett is a palynologist focusing on the ecological aspects of past chan-
ges in vegetation composition and structure as well as on extinction and
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speciation during the late Quaternary with examples from Sweden, southern
South America, and, most recently, from Kamchatka. An additional strength
of his research is the critical approach to basic data handling and numerical
data analysis, for which he has developed computer programmes.

Position within the area

Bennett is among the few palynologists with a primarily ecological focus in
the interpretation of palaeoecological data, such as identifying the responses
of plant taxa to environmental change. Along these lines, he has published
seminal papers, a book, and book chapters, which are widely cited. During
1996 to 2005 he lists 22 papers; 11 of which as first author, one book, one field
guide, and three book chapters. In addition, he has developed computer
software for analysing and plotting pollen data and performing age vs. depth
modelling. The most frequently cited paper during the 1996 — 2005 inter-
val is on a biostratigraphic zonation technique, which he has developed.
Bennett has supervised 13 Ph.D. students since 1g9go.

Particular achievements

Bennett’s book on “Evolution and Ecology” (1997), widely quoted, reflects his
true calling and interests. His most recent research project on extraction of
fossil DNA from Holocene pollen has a great potential in the quest to deter-
mine the rate of speciation (molecular clock) versus environmental change.

Future

Project plans

Apart from continuing ongoing palaeoecological research projects in south-
ern South America and in Kamchatka, the fossil DNA research seems to be
the most innovative line of Bennett’s present research. There are presently
several other research projects within the Scandinavian Quaternary com-
munity focusing on DNA research, which hopefully lead to future collabo-
ration. The substantial effort on further improvement of numerical tech-
niques for pollen analytical research and helping other researchers with the
application of these techniques is a service to the community.

Balance between resources and goal

Bennett considers his funding level adequate, stating that his most cited
publications were not part of funded projects, but from the development of
ideas. He is an individual player in the field, following his own interests.
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Comments on the Area

Position within Quaternary Geology

The field of palaeoecology is well established within Quaternary Science
and will certainly continue to play an important role. Bennett is well posi-
tioned to play a key role within the Scandinavian community, although he
seems to rather work on his own terms than in teams.

Importance and future potential of the area

Much palaeoecological research, using palynology, has still to be done, in
Scandinavia and elsewhere.

General Judgement

Keith Bennett is an internationally acclaimed palynologist with an ecological
bent, focusing on the responses of ecosystems to environmental change rather
than the reconstruction of palaeoclimate changes. His palaecoenvironmental
research projects in southern South America have produced very interesting
data in a still poorly known region, which probably also will be the case with
the new project on Kamchatka. His collaboration with other research projects
is mostly linked to his interest in numerical data analysis and development of
computer software. The Expert Panel regards his work as excellent.

Svante Bjorck
Department of Geology, Lund University

Late Quaternary Palaeoclimate, Sea Levels
and Chronologic Problems around the Atlantic

Abstract (the submitted version)

The Atlantic and bordering regions play a key role in global climate. Our
palaeoclimatic investigations along an inter-hemispheric Atlantic island
transect aim to analyse leads and lags and inter-hemispheric couplings during
rapid climate change of deglacial - interglacial scenarios. We work with sea
level changes and modelling of the Greenland Ice Sheet and lacustrine/peat
records, and glacial geology (when present) on Greenland, Iceland, Faroe
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Islands, Azores, Tristan da Cunha and Isla de los Estados, and islands off the
Antarctic Peninsula as well as on the European North Atlantic Sea Board. We
also work with tree-ring records in Europe and on Isla de los Estados.

The sediment records are analysed with a set of conventional techniques,
including some new ones - eolian particles in peat bogs (proxy for storminess/
winter conditions) and “lake IRD” records (winter conditions) - to obtain
proxy records for different palaeoclimatic parameters. A main methodolo-
gical thread for the project is chronology. We invest much effort into crea-
ting secure chronologies; the new AMS *C facility in Lund increases dating
quality; good communication with dating staff, and possibilities for tests and
alternative sample preparations. This has resulted in well-dated records; a
prerequisite for detailed correlations. No synthesis has so far been written up,
but two subsyntheses (Denmark Strait, Greenland - Iceland - Faroe Islands)
imply fairly large temporal and spatial variability and weak evidence for a
distinct 8.2 event. Examples of other results: warm Younger Dryas summers
in Greenland, hydrologic variations in Azores are in pace with Bond cycles; a
clear 8.2 event is, for the first time, found in the Southern Hemisphere.

Past Performance

Methodology

Bjorck is a truly holistic Quaternary geologist. From the onset, his research
focused on a multi-disciplinary understanding of Quaternary environmental
changes, using conventional (pollen, sedimentology, stratigraphy) as well as
more modern techniques (aeolian and ice-rafting indicators) in terrestrial
as well as marine sediments. One of the key aspects in the context of these
studies dealt with establishing and improving the chronologies of past
changes, applying whatever technique the specific data set required (varve
counting, radiocarbon and uranium series dating, tephrochronology, etc.).

Position within the area

Bjorck is one of the major players in the Scandinavian and European field of
Quaternary Science, having involved a wide range of collaborators and thus
produced a remarkably high number of wide-ranging research publications.
At present, he spearheads a large project, ATLANTIS; an interhemispheric
palaeoclimate project comparing Holocene sediments from islands in the
Atlantic Ocean, with the goal to determine the role of the thermohaline
circulation on environments from pole to pole. Since 1996, Bjorck lists 59
publications and ten book chapters, 18 as first author. Many of his publica-
tions are widely cited.
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Particular achievements

Bjorck is a leader in the Swedish — Scandinavian Quaternary palaeoclimate
community, with an exemplary record of productivity and success in for-
ging collaboration. His 1996 Science publication on terrestrial — atmospheric
deglacial records around the North Atlantic has been a most widely cited
article.

Future

Project plans

Bjorck’s future goals involve finalising the ATLANTIS project, specifically
retrieval and analysis of sediments from both ends of the transect; from
Staten Island and Iceland. In addition to the wealth of data emerging from
this project, he should be encouraged at this stage in his career to write
synthesis papers, given his overview and long-term expertise on a wide
range of palaeoclimatic topics.

Balance between resources and goal

Given that resources are unlikely to increase dramatically, it seems even
more important to focus on specific goals that relate to the researcher’s
expertise, such as writing synthesis papers on the large-scale aspects of
research results; such as the very successful 1996 Science publication. With
the potential for Lund to receive a Linnaeus Grant for carbon cycle studies,
Bjérck should be encouraged to assure that the other fields of Quaternary
Science remain viable in Lund, especially the excellent state-of-the art
laboratories.

Comments on the Area

Position within Quaternary Geology

Quaternary Science at Lund University is exemplary for its performance
and productivity, in large measure the result of Bjérck’s efforts and his
enthusiasm. Especially those fields with up-to-date laboratories should by
all means be continued.

Importance and future potential of the area

For Quaternary Science to remain viable nationally and internationally, it
is essential for interdisciplinary groups as strong as the Lund Quaternary
pro-gramme to remain funded at the needed level.
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General Judgement

Svante Bjérck has done an excellent job in building upon and further
enhancing the Quaternary Science programme in Lund with his enthusiasm
for the broad range of Quaternary Science and his scientific excellence.
He stands as an example for the whole Swedish and Scandinavian Quater-
nary research community, educating and promoting young scientists in this
interdisciplinary field and fostering a collaborative research community.
The Expert Panel regards his work as outstanding.

Marie-José Gaillard-Lemdahl
Department of Biology and Environmental Science, University of Kalmar

Human Impact on Terrestrial Ecosystems in South-
ern Sweden during the Holocene — with an Em-

phasis on Quantitative Reconstruction of Past Land
Cover Inferred from Fossil Pollen Data (SWEHITE)

Abstract (the submitted version)

Despite a century of palaeoenvironmental research that has utilised pollen
records, the issue of translating pollen data to quantitative estimations
of vegetation or land cover over a known area has remained a major chal-
lenge. In this project, good progress in quantitative landscape/vegetation
reconstruction has been achieved with the development of the “Landscape
Reconstruction Algorithm” (LRA). LRA takes advantage of the development
of mechanistic models of pollen - vegetation relationships. The project
aimed at validating the approach in Southern Sweden. The output from the
LRA will then be displayed as maps for selected time windows of the last 3
000 years BP, using additional information (geology, geography, history, and
archaeology) via a GIS-system with associated probability models. Based
on the LRA approach, it is now possible to produce land cover maps at two
distinct spatial scales, i.e., at the detailed, local scale and at the regional/sub-
continental scale. The former will be invaluable in integrated palaeoeco-
logical studies of lake — catchment relationships, as vegetation has a primary
influence on these systems. Moreover, provided that the LRA (and models
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involved) is validated for other regions than Southern Sweden, it will be
possible to use the approach for large-scale reconstructions of past land cover
that will be useful for testing climate — vegetation models and hypotheses on
the inter-relationship between climate, land-cover, and human impact (such
as the much disputed Vera’s, Ruddiman’s, and van Geel’s hypotheses).

Past Performance

Methodology

Gaillard-Lemdahl’s area of expertise is palaeoecology with emphasis on the
interpretation of human impacts and cultural landscapes of the Holocene.
Her main focus is pollen, but in collaborations with modellers, particularly
S. Sugita, she has gone beyond conventional approaches to model-assisted
reconstructions of land cover in heterogeneous landscapes.

Position within the area

Gaillard-Lemdahl has been involved in a range of collaborative projects and
is internationally prominent in the field of landscape-scale reconstructions
of past vegetation cover. The Swedish Research Council project is about
quantifying the openness of land cover, e.g., in forested landscapes affected
by human agriculture, something that has long challenged palaeoecologists,
and which would have a range of applications - to better inform climate
models, to aid in conservation planning, and to understand recent human
impact history and its effect on ecosystems. She is one of the European
leaders in this kind of research, and much good work has come out of her
collaboration with S. Sugita. She has 14 publications in peer-reviewed inter-
national journals, of which she is first author on one, and which are mode-
rately to poorly cited.

Particular achievements

The new modelling approach to heterogeneous landscapes is an excellent
contribution to the field. It involves wide collaboration that extends beyond
her own expertise to include modellers, but which particularly makes good
use of the NorFA network to disseminate the modelling approach to many
young scientists and other, more senior colleagues — importantly, this has
been done as the research has been progressing; this open approach has
led to successful dissemination, education, and research development well
beyond the bounds of the project sponsored by the Swedish Research
Council.
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Future

Project plans

With the models developed, the next plans are to apply them to particular
case studies and regions; and in collaboration with other groups. The new
forest disturbance study is a case in point. There are potentially many
interesting applications in biodiversity and conservation, informing vege-
tation models, and linking to archaeology.

Balance between resources and goal

Gaillard-Lemdahl moved to a professor’s chair during the period of assess-
ment. Although she now has a permanent position, with currently consider-
able time for research, almost all other resources for her immediate group,
except perhaps funding for one to two students, come from the Swedish
Research Council or other external funding. This limits the scope of the
group, both in size and what it can achieve in the future. However, at the
University of Kalmar, Gaillard-Lemdahl is head of a large and dynamic
group in environmental sciences, which has great potential.

Comments on the Area

Position within Quaternary Geology

Gaillard-Lemdahl has provided excellent leadership to international groups
on land-use and palaeoecology, and she is well established within PAGES
and other Quaternary networks. The work is at the ecological end of the
Quaternary Geology spectrum and relates to fields such as human impact
studies, archaeology, and long-term ecological processes.

Importance and future potential of the area

Quantifying land cover patterns has various important applications, relating
to Earth system modelling, carbon modelling, geomorphologic and fluvial
modelling, understanding past human societies and their impact on land
cover and guiding conservation strategies.

General Judgement

Marie-José Gaillard-Lemdahl holds a professorship and has had research
funds from the Swedish Research Council for the past several yearsin support
of a project to quantify pollen-based landscape reconstructions. She has
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also moved twice, the last move being enforced as part of a reorganisation of
the Swedish academic system. Her own productivity has suffered in part as a
result; she has rather few publications in peer-reviewed journals. The Expert
Panel recognises her excellent contribution in addressing the need for quanti-
fication in reconstructions of heterogeneous landscapes, in developing and
supporting the international network, and in bringing together a synergistic
working group to train many young palaeoecologists in the use of quanti-
tative techniques. The energy spent on such endeavours is impressive, but
Gaillard-Lemdahl should seek a better balance in the future between these
activities and the essential need to publish consistently in the international
literature. Her contribution is assessed as very good to excellent.

Dan Hammarlund
Department of Geology, Lund University

Holocene Climate Dynamics in Scandinavia
and Related Ecosystem Responses

Abstract (the submitted version)

The main focus of my research since 2000 has been on reconstruction of
centennial to millennial-scale changes in atmospheric circulation patterns
across Scandinavia, primarily based on stable isotope analysis of lake sedi-
ments. Ongoing studies target the changing isotopic labelling of precipi-
tation in response to predominant cyclonic pathways and seasonality changes
as inferred from oxygen isotope analysis of aquatic cellulose in small open-
basin lakes along a North-to-South transect through Sweden. Related work
has been based on carbon and oxygen isotope analysis of specific carbonate
components of lake sediments in different hydrologic settings.

Modern isotope hydrology data are instrumental for the palaeoclimatic
interpretation of the isotopic records. Through combination of this approach
with palaeoecological methods (pollen, plant macrofossils, chironomids,
etc.), the local and regional ecological effects of the inferred climate changes
are evaluated. Additional palaecoenvironmental information is provided by
C and N elemental and isotopic records obtained on sediment organic matter
(elemental analyser acquired through a Swedish Research Council grant).
One particular feature under study is the tree-limit ecotone of the Scandes
Mountains, where pronounced impacts of changing circulation patterns are
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evident. Another climate - ecosystem coupling is currently investigated
in northernmost Sweden, where discontinuous permafrost is thawing in
response to recent warming as revealed by monitoring. Detailed palaeo-
ecological and geochemical analyses of lake sediments and peat sequences
are performed for identification of possible analogous events in the past and
their relations to climate and carbon cycling.

Past Performance

Methodology

Hammarlund’s research involves a combination of stable isotope (O, C),
with elemental (C, N) and biostratigraphic analyses of Holocene lake
sediment components (pigments, cellulose, carbonates) in Fennoscandia
and Northern Russia (Kola, Kamchatka). To improve on the generally
accepted relation between temperature and oxygen isotopes, he has deve-
loped a modern calibration network of stable isotopes for Scandinavia in
comparison with seasonal climate parameters (including moisture para-
meters and atmospheric circulation). Ultimately, this can then be applied
to reconstruct past climate variations in Southern Sweden in a novel way.
He is also pursuing stable isotope analysis in tree rings, related, e.g., with
reconstruction of past tree-line fluctuations in Scandinavia.

Position within the area

In the ten years since his Ph.D., Hammarlund has developed a high profile in
the field of isotopic and geochemical palaeoclimatology for Scandinavia. He
has numerous collaborative research projects with scientists in Scandinavia,
Russia, and in Canada (ISOMAP). He has 21 publications and two book chapters
in the last ten years, eight of which as first author; and he is moderately cited.

Particular achievements

Hammarlund’s focus on high-resolution, multi-proxy analysis (primarily
using different stable isotopes) of lake and peat sediments as well as tree
rings is particularly relevant in the field of palaeoclimatology — and is
making him a potential key person for collaborative efforts in the whole
field of Quaternary Science in Scandinavia.

Future

Project plans

Given Hammarlund’s already well established collaboration within and
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beyond Scandinavia, there is no doubt that he will continue to play a role
in the field of palaeoclimatology. He has to be encouraged, however, to
find a good balance between developing and pursuing his own research
projects and collaboration with others, and not to accept other data
uncritically.

Balance between resources and goal

Although it would be preferable to establish a modern stable isotope
laboratory at Lund University, the present collaboration with Copenhagen
appears to be working well, without hampering the scientific productivity.
However, the key for maintaining such a laboratory would require funding
for technical support.

Comments on the Area

Position within Quaternary Geology

Hammarlund’s research field and his wide-ranging interests clearly enable
him to play a role in Scandinavian collaboration in the field of Quaternary
palaeo-climatology. Although apparently a good team player in collabora-
tive research projects, he needs to continue to strengthen his own research
programme.

Importance and future potential of the area

Globally, the field of isotopic palaeoclimatology continues to be central in
Quaternary studies.

General Judgement

Hammarlund is a productive researcher in the field of stable isotope
palaeoclimatology, also including elemental and biostratigraphic analyses.
His project on reconstructing from lacustrine and peat records in Sweden
past seasonal climate parameters, especially moisture and atmospheric
circulation, is a novel approach. He is also involved in many other
projects, e.g., research on tree-line fluctuations, past permafrost condi-
tions, and carbon cycling. The Expert Panel was somewhat concerned by
the degree of reliance on palaeo-environmental proxy methods developed
elsewhere as well as their use, without evaluation of the uncertainties
associated with their application. Dan Hammarlund’s contribution is
assessed as very good to excellent.

28 INTERNATIONAL EVALUATION OF QUATERNARY GEOLOGY, 2005



EVALUATIONS

Karin Holmgren
Department of Physical Geography and Quaternary Geology, Stockholm University

Regional and Temporal Patterns in Climate

Abstract (the submitted version)

My research aims at high-resolution reconstruction of Late Quaternary
climate and environmental changes. The objectives are to advance current
knowledge of how and why regional and temporal patterns in climate have
varied, in order to understand natural variability and to explore the inter-
actions between climate, environment, and human societies. I seek to pro-
vide high-quality information from regions for which little data is available
(Southern Africa and East Africa), using several climate proxy archives, and
to complement available climate information in Sweden through contri-
bution of high-resolution climate data, using speleothems.

Specific methods used are high-precision U-series dating, stable isotope,
trace element and lamina analysis of African and Swedish speleothems;
stable isotope analysis of cellulose from subtropical trees, and multi-proxy
analyses of peat and lake sediments from Equatorial and Southern Africa.
The information gained on climate history (specifically the last 2 ka) is
integrated with information on area-relevant environmental and societal
development through cross-disciplinary research co-operation with human
geographers.

The results have permitted a better appreciation of past variations in tem-
perature, precipitation, and vegetation from selected environments. This
facilitates the understanding of past changes in atmospheric circulation
patterns and forcing factors behind climate. The research has strengthened
the role the Department of Physical Geography and Quaternary Geology,
Stockholm University, has in the field of palaeoclimatic research in South-
ern and Eastern Africa.

Past Performance

Methodology

Holmgren’s primary research focus has been on palaeoclimatic recon-
struction using speleothem analysis. She has applied this approach, mainly
relying on stable isotopes, to speleothems from both Southern Africa and,
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more recently, Northern Sweden. Alongside this specialism, she has expan-
ded into other archives and proxies, including subtropical tree rings, using
wiggle matched "C for dating control, as well as peat and lake sediments
using, e.g., pollen analysis. Latterly, she has used her skills and experience
with palaeo-archives and proxies to work closely with the climate model-
ling community, in an effort to develop an important new perspective on
Northern Hemi-sphere climate variability over the last 1 ooo years.

Position within the area

Holmgren has emerged as a major leader in her research field. This reflects
the high quality of her scientific data, her commitment to rigorous research
in regions where palaecoenvironmental studies are thin on the ground. Her
skills as an organiser and group leader and her recognition that - especially
in the areas she has studied in Africa — climate, and more especially hydro-
logical variability, is of major importance for human societies. Her position
is both distinctive and highly valued. Holmgren has published widely, with
recent articles in excellent international journals. She lists 27 peer-reviewed
papers, of which she is first author of seven. There is a moderate level of
citation.

Particular achievements

One may especially note the high resolution records of climate variability
in Southern Africa, the thorough and sensitive exploration of past human
- environment interactions (with M. Widgren), and the recent, highly
stimulating re-evaluation of Northern Hemisphere late-Holocene climate
variability (with A. Moberg).

Future

Project plans

Holmgren’s project plans focus on her ongoing speleothem research both
in Southern Africa and in Sweden, as well as broader concerns with multi-
proxy reconstructions of regional (including Swedish) climate. These latter,
like the future plans to continue with studies of human - environment inter-
actions, depend on developing, leading, and sustaining networks of people
spanning the natural and social science divide. In addition, she is closely
involved in a major proposal for a Linnaeus Grant, involving meteorology
and climate modelling alongside her own and her colleagues’ Quaternary
concerns. She also plans (should the opportunity arise) to build on her exis-
ting research networks (PLATINA and HOLIVAR) to prepare a bid for EU
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Framework 7 funding that includes a major emphasis on research in Africa.
Another longterm plan is to apply to the Southern Hemisphere the same
kind of approach to late Holocene climate reconstruction that has been
successful in the Northern Hemisphere.

All these goals are valuable. They reflect Holmgren’s formidable energy,
capacity for productive research, and for organising and leading networks of
scholars. It is important to recognise that her value in both the networking
activities and the pursuit of greater insights into human - environment
inter-actions, rests in part on, and is significantly enhanced by, the high
quality of her natural science research. Her plans to work on Southern
Hemisphere archives of late Holocene climate variability will require her
to interact with other groups with similar goals, so that any final synthesis
reflects the best possible integration of the latest research.

Balance between resources and goal

The ongoing research and future plans must be seen alongside her role as
head of a large, complex department for at least the next year and possibly
beyond that. Against this background, it has clearly taken a huge amount of
energy, enthusiasm, and dedication to achieve her current level of research
productivity. Sustaining this and developing the range of plans outlined
above may well require stronger institutional support for research and
graduate supervision than she currently enjoys. She has successfully broad-
ened the base of her outside research funding, and it is important that her
future situation allows her the opportunities to continue to do this. Both
additional time and postdoctoral support would be of great value.

Comments on the Area

Position within Quaternary Geology

Holmgren occupies a distinctive and leading position in the field. This has
become well recognised internationally. She continues to make a major con-
tribution through the supervision of Ph.D. students.

Importance and future potential of the area

The special nature of Holmgren's contribution within and beyond
Quaternary Geology must be explicitly recognised and allowed to develop
further. Natural scientists with the capacity and inclination for productive
dialogue with social scientists, including human geographers in the field of
vulnerability to environmental change and societal sustainability, are very
rare. Maintaining and enhancing her role in this area, will require care on
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her part to balance these wider concerns with continued research based on
her skills and experience as a natural scientist. At the same time, there is a
need for funding institutions to recognise the special importance of this
type of inter-disciplinary research - and consider imaginative and effective
ways of promoting and rewarding it when the outcomes justify financial
support. Environmental variability is of human concern and is likely to be
increasingly important for future societies in the countries where much
of Holmgren’s research is focused. The past provides our only empirical
insights into many of the key issues involved. Good research in this area
should not lack support merely because it falls between disciplinary or
methodological boundaries.

General Judgement

Karin Holmgren has achieved a high and distinctive research profile and
shows every promise of continuing to generate excellent results, both in her
own areas of specialism and alongside researchers in human - environment
interactions. In all these fields, she shows a high level of competence. She
works with a wide range of colleagues, both to interpret her results in terms
of climate variability and to explore their implications for past changes in
human societies. In this latter regard, she falls into a small group of rigorous
biophysical scientists, who are working closely and successfully with social
scientists. In addition, she has shown a high level of skill in creating and
leading networks of scholars, whose combined research interests focus both
on Europe and on Sub-Saharan Africa. Her contribution is assessed by the
Expert Panel as excellent.

Leif Kullman
Department of Ecology and Environmental Science, Umed University

Climatic Tree Line Dynamics — Biogeographic
and Historic Aspects

Abstract (the submitted version)

The project has focused on megafossil and macrofossil tree remains in
North-Central Sweden. It attests to new views on postglacial forest history.
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The principal tree species immigrated to nunataks during the Late-Glacial.
This swift reappearance suggests that they survived the last glaciation
closer to Scandinavia; than generally believed. After an early-Holocene
maximum, their tree limits have descended until the late-igth century,
indicative of gradual summer cooling, relating to decreased boreal summer
insolation. The same force may have caused regional extinction of Larix
sibirica and prompted the evolution of a subalpine birch forest belt after
ca 7 ooo years BP.

Some millennia later, Picea abies expanded from its late glacial to early
Holocene bridgeheads. Macrofossil of thermophilous trees (Quercus, Tilia,
Ulmus, Alnus glutinosa, and Corylus) at high elevations further support an
early Holocene (10 0oo — 7 ooo years BP) summer thermal optimum. These
species spread more rapidly and to higher latitudes and altitudes than pre-
viously inferred from pollen data. This further stresses that glacial tree re-
fugia were quite close to Northern Scandinavia.

During the first millennia of the Holocene, the highest forest belt dis-
played a non-analogous species mixture with boreal (Pinus, Picea, Betula,
and Larix) and thermophilous species (Quercetum Mixtum-type). Rapid
recent glacier melting has exposed megafossil birch remains on glacier
forefields, which date between g ooo and 6 ooo years BP. Continued work on
this material will give new details on glacier history and accurate views on
tree-line positions during the early Holocene.

Past Performance

Methodology

Kullman uses detailed field studies to find and date macrofossil remains
across the tree-line ecotone to reconstruct past tree-line fluctuations as a
response to climate change in the Holocene and Late Glacial.

Position within the area

It is unusual today to be afforded the resources to develop such in-depth
knowledge of an ecosystem; and in the application of the megafossil
approach to tree-line reconstruction, Kullman plays a unique role in Nordic
and probably European science. The Swedish Mountains have yielded a rich
record of megafossil wood and other remains, and it has been possible to
reconstruct tree-line fluctuations in great detail. These studies have been a
model for others elsewhere. Kullman has been productive: of 34 papers in
peer-reviewed journals, all but two are first-authored, and most are modera-
tely cited. He has supervised two doctoral students.
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Particular achievements

Kullman has devoted a large part of his career to the understanding of
tree-line dynamics in the Swedish mountains. There is no doubt that he
is the foremost authority on the region in this respect. He has pioneered
approaches to the study of both large and subtle tree-line shifts and
documented the responses of a sensitive ecotone to climate changes of the
Holocene. The in-depth understanding of his system is reflected in a large
number of papers in established international journals that are consistently
well cited, with others in regional journals. Most recent finds of wood dating
the early Holocene and Late Glacial have challenged convention as regards
the early appearance of trees in upland Scandinavia.

Future

Project plans

Stated plans are to focus more on the megafossils of the Late Glacial, this
being the critical period, and to work in Norway, with Norwegian collabo-
rators.

Balance between resources and goal

Kullman works with very few resources. His level of productivity is high,
as the method he has used is field-based; and the main requirement is for
"C dates. However, he is currently out of funding, so his research is at a
standstill. Clearly, a source of funding is needed to make further investiga-
tions of these finds. Although maintaining a research programme is not an
easy task under the present circumstances. There are, however, possibilities.
In this situation, the best chances of success are if Kullman assumes the
responsibility to forge collaborations that strengthen future proposals.

Comments on the Area

Position within Quaternary Geology

Tree-line fluctuations have long been studied to document climate change.
The scope of such studies has grown in recent years, and they can play an
important role in climate reconstruction. In Sweden, Kullman is the most
productive person working in the field. He has remained focused on the tree
lines of the Swedish mountains, rather than moving into new geographic or
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methodological areas in a major way, and years of experience in his chosen
field area mean that he is in a unique position to read the landscape and find
new megafossil sites. His finds of tree remains that date not only to the early
Holocene, but also to the Late Glacial, have raised important issues.

Importance and future potential of the area

More recently, a focus of the work has been on finds of megafossils dating
to the early Holocene and the Late Glacial, including finds of tree species
that can only be explained as being refugial, isolated populations at the very
periphery of the Scandinavian ice sheet. More attention is now being paid in
Quaternary studies to the existence of small, refugial populations. This has
major implications for our understanding of the response of taxa to large-
magnitude climate change, the ability of tree species to survive in adverse
conditions, and the relative importance of migration over climatic or other
environmental factors in influencing population expansions and range
changes. However, the relevance of the research is diminished without a
broader approach to examining the significance of the finds that date to the
Late Glacial: while these finds have stimulated an important debate about
glacial refugia, there is the possibility that there are some dating artifacts.
It is essential to eliminate alternative hypotheses before such revolutionary
conclusions can be widely accepted.

General Judgement

Kullman has done good work on Holocene tree-line fluctuations over several
decades. He is productive, but also someone who works alone. The current
lack of funds largely reflects the development of controversy around his
latest finds of wood, dated to the Late Glacial, in high-elevation locations
that were, possibly, either under ice or surrounded by ice during much of the
last glacial cycle. Further funding requires an emphasis on a more holistic
approach to the question: that he actively seeks to resolve the different
hypotheses that have been put forward in response to his most recent
finds. For example, this might be through collaborations that allow other
approaches to be brought to bear on the problem. Future funding will
not be well invested if it generates more of the same kind of data; rather,
it should support a multi-disciplinary approach to these sites. In such an
undertaking, Kullman could be the leader, or certainly a key investigator.
The Expert Panel’s overall assessment of Leif Kullman is that his research
is very good.
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Geoffrey Lemdahl

Department of Biology and Environmental Science, University of Kalmar

Quaternary Palaeoentomology
and Palaeoclimatology

Abstract (the submitted version)

During the first three-year-period of my position (1996 — 1998), at Lund
University, [ mainly focused on Late Glacial and Holocene climate changes
in Southern Sweden, Western Norway, and Switzerland redrawn from
Coleoptera records. During the second period of my position (1999 — 2001),
at Vixjo University, [ turned my interest to “Holocene forest dynamics in
Southern Sweden”. The idea of this research was to evaluate insects as indi-
cators for interpreting structures and disturbance regimes in boreo-nemoral
woodland ecosystems. Clearly, insects are very valuable for identifying
structures such as openness, age composition of trees, and frequencies of
dead wood. Insects are also good indicators for disturbances such as grazing
and forest fires. These are features that by using tools as traditional pollen
analysis are difficult to obtain in forest historical research.

At Kalmar University, we have built up a research group of four doctoral
students and two senior researchers to reconstruct changes in woodlands
during the Holocene on a West — East transect in Southern Sweden. We apply
a multi-proxy approach using a combination of methods; as pollen-, plant
macrofossil-, insect-, dendro- and charcoal analyses. Moreover, I have carried
out palaeoentomological studies on samples from Eemian and Weichselian
stadials and interstadial deposits at the site Oerel, Northwestern Germany.
The climate and environmental information have been correlated with
similar results from France, British Isles, and Northern Sweden.

Past Performance

Methodology

Lemdahl works primarily in palaeoentomology, the identification of fossil
insect remains, and their interpretation in terms of past climate, by the
application of the MCR method of palaeoclimate reconstruction, or their
past ecological dynamics. It is in climate reconstructions that major contri-
butions have been made. He has also used a range of other palaeo-ecological
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techniques: macrofossils, charcoal, etc. His most recent work seeks to develop
a methodology that addresses disturbances to forests, e.g., large-animal
grazing and fires.

Position within the area

Palacoentomology is a highly specialised area, and only a few people are
experts. They tend to operate singly or with a small number of trainees. In
Europe, Lemdahl is one of a very few experts in the field. He has collaborated
widely in different groups, contributing to high-quality reconstructions
of past environments that have appeared as substantive papers in good
journals. In all, he has 19 international journal publications in the last ten
years and is first author on five; these five are not particularly highly cited.
Lemdahl’s collaborations tend to be mainly in cross-disciplinary projects.
Over recent years, these collaborations have tended to reflect a fairly oppor-
tunistic approach to research, Lemdahl being involved in a range of projects,
by no means all under his direction. Other work has not yet been published,
particularly since his move into a teaching position after the year 2000.

Particular achievements

Lemdahl has produced high quality work from a number of key sites, inclu-
ding some first quantitative estimates of temperature change and data that
provide more details about climate gradients at key past times. His strongest
body of work is in palaeoecology and palaeoclimate reconstructions of the
last glacial — interglacial cycle and the Late Glacial to Holocene.

Future

Project plans

Future plans are focused on a project that will describe the nature of forest
disturbances through the Holocene, using a range of methods, including
charcoal-based reconstructions of fire history, and developing new
methods, such as the tracking of populations of large grazers via proxies
such as dung-beetles. The new project represents expansion into new areas
and a creative new look at how disturbances might be elucidated.

Balance between resources and goal

Lemdahl now has a teaching position and not much time for research. The
group size is quite small, but expansion of the group is not necessarily the
priority. Time is the resource in shortest supply, and its lack is reflected
in slowness at getting a large body of good data written up and published.
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The priority must be to write up material, as this will enable him to retain
a chance to be competitive for further research funding. Also, given time
constraints, it might be fruitful to prioritise work and focus on his own
projects as much as possible, as in the longer term this will also improve his
chances for more funding.

Comments on the Area

Position within Quaternary Geology

The field of palaeoentomology is relatively new and has the potential to
make important and challenging contributions to Quaternary Science. The
rapidity of insect response to climate change, for example, highlights the
slower response of more widely used proxies such as climate change. It is,
however, a “niche” field; it contributes very useful information, but it can be
somewhat constrained by its own specialisation. Lemdahl has exploited his
expertise well and participated in a wide range of projects.

Importance and future potential of the area

The challenge for a specialist is to put a personal stamp on research ques-
tions, rather than provide a service to other projects. However, insects are
ubiquitous and numerous, and they have the potential to be used in a num-
ber of new ways, for example, ecological reconstructions, reconstructions
of pest infestations, forensics, etc. In the work he intends to focus on in
the future, Lemdahl is going some way to meeting this challenge. The work
will be a collaborative approach to reconstruct forest disturbance histories
at a level of detail that has not been tried before. With the increasing
recognition of changes in disturbance regime as long-term mediators of
plant response to climate and/or human impacts, this project is timely.

General Judgement

Geoffrey Lemdahl is very well regarded as an expert palaeoentomologist.
As such, he will never be short of projects. However, some prioritisation is
required in the context of severe time constraints. While it is recognised
that two moves and a change to a predominantly teaching role have reduced
his productivity in recent years, to remain competitive for research funding,
the Expert Panel considers that he might usefully focus future work on
projects that relate to his own science goals; he would also benefit from
publishing more of the data he has already obtained. Lemdahl’s contri-
bution is assessed as very good.
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Kjell Nordberg

Department of Earth Sciences, Goteborg University

Fjords as High-Resolution Climatic
and Environmental Archives

Abstract (the submitted version)

We performed detailed studies on the relation between climate, hydro-
graphy, human impact, and oxygen deficiency in the bottom water of sill
fjords. Work with seasonal studies on benthic foraminifera, hydrography,
and sediment records from periodically dysoxic sill fjords show that oxygen
deficiency is not a modern phenomenon on the Swedish West coast.

By studying sediment records characterised by very high temporal
resolution, sediment laminations, organic carbon, foraminifera, diatoms,
dinocysts and stable isotopes, together with meteorological and climatic
data as well as unique, historical long hydrography records from the fjords
and oceanographic/mathematical modelling, we were able to correlate the
sediment records with the records of oxygen deficiency and historical data
reflecting differences in climate and salinity.

We also combine seasonal information on proxies with instrumental,
hydrographic records and meteorological data to tune our proxies, including
the stable isotopes. In a recently started study on global climate change effects
on the marine environment and the ecosystems in coastal areas, we detail the
climatic responses of the Medieval Warm Epoch and the Little Ice Age, as they
appear in the sediments of Gullmar Fjord. The temporal resolution here is as
high as 2 — 7 years. These true effects from real, significant climatic changes
can be used to forecast the effects from ongoing and future climate changes.
Important methods/proxies are: an ultra-high resolution sediment core from
Gullmar Fjord, benthic foraminifera, stable isotopes, AMS and *°Pb datings,
instrumental hydrography data, AD 18go to present, meteorology data 1650 to
present, and historical climate data 8oo to present.

Past Performance

Methodology

The research area of Nordberg is focused on marine environmental develop-
ment in coastal areas, on particularly the Swedish West coast. This is done
by analyses of sediment cores recovered from areas with high sedimen-
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tation rates. Methods used are mainly analyses of microfossils (foraminifers,
diatoms, dinoflagellates) and stable isotopes. Of special interest is the more
recently applied approach to combine marine geological data with local
instrumental hydrographic and meteorological data.

Position within the area

Nordberg lists 22 peer-reviewed publications since 1996. Additionally, two
papers are in press or accepted for publication. He is senior author on three
of the articles. The articles are moderately to poorly cited. Nordberg has
supervised two Ph.D. students.

Particular achievements

Perhaps the most important result of the group is that they have shown a
close relation between climate variability and instrumentally recorded hydro-
graphic parameters. Furthermore, they have published strong indications that
these environmental changes are related to NAO variability (North Atlantic
Oscillation). Eutrophication in Swedish West coast fjords is shown not to be a
function of anthropogenic activity, but rather related to natural causes.

Future

Project plans

In particular, Norberg focuses on detailed reconstruction of the climate
development during the Late Holocene, in particular the Roman period,
Medieval warm period, and the Little Ice Age.

Balance between resources and goal

The department is suffering from lack of funding to invest in Ph.D. students
that would be necessary to fulfil the outlined plan for the future.

Comments on the Area

Position within Quaternary Geology

High resolution local palaeoclimatic data is an essential component of
regional climate modelling. Nordberg’s group has found an important niche
within the Swedish Quaternary Geology community.

Importance and future potential of the area

There is a great interest for high-resolution climate proxy data. The
research localities of Nordberg are particularly interesting, because of the
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possibilities given for calibrating the data from the sedimentary record with
long series of instrumental data.

General Judgement

Nordberg and his group have identified important localities for retrieving
high-resolution records of climate proxies in the marine system. The
funding situation in Quaternary Geology at Géteborg University is parti-
cularly difficult. Thus, this requires Nordberg to be competitive and work
hard for funding the research of his group. The Expert Panel assesses Kjell
Nordberg's contribution as very good.

Johan Nyberg

Geophysics and Marine Geology Division, Geological Survey of Sweden

Reconstruction and Analysis of Interannual
to Centennial Climate Variability in the North
Atlantic Region Using Caribbean Corals

Abstract (the submitted version)

Instrumental environmental records are generally too short to determine
decadal and centennial climate variability and underlying mechanisms with
sufficient accuracy. Previous analyses have demonstrated that the Caribbean
and the tropical Atlantic is a key area for the reconstruction of North Atlantic
climate variability and trends. The tropical ocean is the primary source of
energy and water vapour to the atmosphere, and interactions between the
ocean and atmosphere in the tropics have global climate ramifications on
various timescales. The objective of this project is to reconstruct environ-
mental parameters, such as sea-surface temperature, sea-surface salinity, pre-
cipitation, and trade wind variability on interannual scales through the last
1 000 years in the Caribbean, using geochemical tracers within massive coral
skeletons. Massive corals are the only palaeoclimate archive that offers both
the annual resolution and multi-century record length needed for quanti-
fication of seasonal - centennial changes in the tropical surface ocean. The
work focuses on the analyses of terrestrially derived humic acids, using lu-
minescence intensity, stable oxygen isotopes (5'¥0), and trace elements (Sr/
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Ca, Mg/Ca, Si, and Fe). The variations in these environmental parameters
through time and their climatic implications are evaluated and compared
with appropriate instrumental and proxy climate records from the Carib-
bean, other areas surrounding the Atlantic Basin, and around the globe.

Past Performance

Methodology

Nyberg has used cores from corals in the Caribbean to generate highresolu-
tion climate records. These cores have been analysed for various geochemical
parameters, stable isotopes, humic acid content, and luminescence intensity.

Position within the area

After his Ph.D. exams in 2001, Nyberg spent a postdoctoral year at the Uni-
versity of London. He is now employed by the Geological Survey of Sweden.
Nyberg lists seven peer-reviewed publications. He is first author on five of
these. The seven articles are moderately to poorly cited.

Particular achievements

A record of Atlantic major hurricane activity dating back to 1730 has been
developed by interpreting Nyberg’s coral record in terms of changes in trade
wind intensity, which in turn can be related to the development of hurri-
canes using a new reconstruction technique.

Future

Project plans

Nyberg wishes to continue to publish and analyse results from the retrieved
coral material.

Balance between resources and goal

Nyberg'ssituation in the near future in terms of research will depend on the pos-
sibilities given him by his present employer, the Geological Survey of Sweden.

Comments on the Area

Position within Quaternary Geology

Nyberg’s study of the subrecent climatic parameters derived from Caribbean
corals, and their importance for the reconstruction of the North Atlantic
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climatic variability, has a central position in the current research activities
in Quaternary Geology.

Importance and future potential of the area

The past frequencies and magnitudes of major hurricanes are highly relevant to
improve the predictability and understanding of the causes of hurricane activity.

General Judgement

Johan Nyberg’s results of his project on “Reconstruction and analysis of
interannual to centennial climate variability in the North Atlantic region
using Caribbean corals” we consider excellent. However, since he is no longer
in academia, the Expert Panel decided not to give him a specific assessment
mark for his overall performance.

Goran Possnert
Tandem Laboratory, Uppsala University

Accelerator-Based Isotope Geology

Abstract (the submitted version)

The research deals with application of natural and anthropogenic radio-
active isotopes in geology for dating purposes and general trace element
applications. The isotopes used are the following: °Be (T,/, = 1.6 Ma), “C
(T,/, = 5730 a), %Cl (T,/, = 310 ka), and 91 (T,/, = 15.1 Ma).

The analysis is based on the ultra-sensitive Accelerator Mass Spectro-
metry method. Besides chronological information, applications in dynamic
phenomena, e.g., ocean circulation, atmospheric transport as well as
chemistry and correlation between cosmic rays and climate, are studied.
Measurements are carried out of °Be and 3°Cl in the NGRIP ice core from
Greenland, in order to correlate climatic records with the cosmogenic
radionuclide production.

Past Performance

Methodology

Application of radionuclides for dating and trace element analysis. The
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analysis is based on the ultra-sensitive Accelerator Mass Spectrometer

(AMS).

Position within the area

Possnert lists a total number of 160 refereed articles. From the period of
1996 — 2005, he lists g1 peer-reviewed articles and an additional 21 that are
submitted, accepted, or as manuscript. The articles are with one exception
multi-authored, and Possnert is first author on two of the published articles.
Some of the articles are highly cited, the rest are moderately to poorly cited.
Possnert has supervised six Ph.D. students.

Particular achievements

Possnert has established an internationally recognised Accelerator Mass
Spectrometry laboratory of excellent quality. The laboratory offers many
possibilities to elucidate a broad spectrum of scientific questions in Quater-
nary Geology and related environmental research. The laboratory is heavily
involved in interdisciplinary research, and it supplies the Scandinavian geo-
logic community with dating of samples of small size (> 0.2 mg C). During
the last five years, particular attention has been devoted to the application
of “Be and ™I in natural systems. The laboratory has demonstrated the
potential of using anthropogenic signals in tracing water and air mass trans-
port, particularly in the Arctic.

Future

Project plans

Besides the ongoing research, the laboratory intends to start a programme
on exposure dating.

Balance between resources and goal

Exposure dating would be enhanced with some additional funding.

Comments on the Area

Position within Quaternary Geology

The Uppsala laboratory has a strong position within Quaternary Geology,
in the Swedish community as well as in the Nordic and the International
scientific communities. The results are regarded as very reliable.
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Importance and future potential of the area

A reliable chronology is essential for most of the current projects in Quater-
nary Geology. A national leading facility for this purpose is mandatory for
the Swedish geosciences.

General Judgement

The Uppsala group has established experimental facilities within radio-
isotope geology that offer a range of possibilities to elucidate scientific ques-
tions in Quaternary Geology. Reliable AMS dates provided by the group are
essential for most of the researchers of Quaternary Geology in Sweden, and
thus the laboratory is a vital resource. The laboratory is running smoothly.
The Expert Panel’s overall rating of Géran Possnert’s work is excellent.

Ingemar Renberg
Department of Ecology and Environmental Science, Umea University

Lake Sediments and Environmental History

Abstract (the submitted version)

The project covers three grants with goals to improve knowledge about:

1. Formation of varved lake sediments in order to allow high-resolution
inferences of past environmental conditions from varves. Sediment-core
data, sediment-trap data, limnological data, catchment data, and meteo-
rological data are used to assess relationships between varve properties
and environmental variables. Geochemical and biological analyses are
used and evaluation of four years of data is in progress (Ph.D. project);

2. Arctic pollution of Hg, Pb, and persistent organic pollutants (POPs) is stu-
died using lake sediments from Greenland and Northern Sweden. Sediment
cores from >20 lakes are analysed. Time trends and loads of pollutants are
assessed in relationship to known emission trends at lower latitudes, as well
as, for Hg and Pb, to past climate fluctuations during 8 ooo years. Evaluation
of data in this Ph.D. project is in progress and reported in two papers;

3. Pre-industrial hemispheric airborne lead pollution. Lead concentration
and stable lead isotope (2°°Pb/2°7Pb ratio) analyses of deposits from >40
lakes and some peat bogs have shown that pre-industrial pollution was
extensive and started >3 ooo years ago. It mainly came from metal pro-
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duction, and the changes over time followed economic growth in Europe.
Already in Medieval time, lead pollution fall-out reached similar levels
as today in Sweden. The cumulative lead pollution load until 1800 AD is
as large as the load since. This Swedish Research Council-project finished
in 2000 with two Ph.D.-theses and has continued in projects on airborne
lead pollution in boreal soils, regional waterborne pre-industrial pollution
from mining, and metal records in bogs in relation to climate changes.

Past Performance

Methodology

For the study of lake sediments, geochemical and biological analyses were
applied. The properties measured include metal concentrations, stable lead
isotopes, C, N, diatoms, pollen, and pigments. Sediment coring (freeze core
technique) was developed and Near Infrared Spectroscopy applied. Ongoing
monitoring of varve formation in Lake Nylandssjon commenced in 1978.

Position within area

Renberg is among the world-class scientists in palaeolimnology. In particular,
his studies on pre-industrial airborne lead pollution and lake acidification,
which were published in Nature, were well received. He has published 44
co-authored papers in peer-reviewed journals since 1996. He is first author
of four of these papers, moderately to well cited.

Particular achievements

Renberg’s study on varve formation processes started in the 1970s and con-
tinues as a monitoring study. Methods to work out past lake water pH using
diatoms, fly-ash particles as indicators of fossil fuel burning, pre-industrial
alkalisation by land-use in acid sensitive lakes, and pre-industrial atmospheric
pollution in Sweden and in Greenland are among the main achievements of
Renberg’s group. An important, new discovery is the great loss of carbon and
nitrogen from the sediments during the first years after their formation.

Future

Project plans

Renberg will focus on past environmental conditions in relation to contem-
porary environmental issues. The monitoring of sedimentation processes
and varve formation continues.
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Balance between resources and goal

Renberg has a heavy load of administrative work until the end of 2006. After
that he will go back to full-time research. Funding for a Ph.D. or a post-
doctoral position will be required.

Comments on the Area

Position within Quaternary Geology

Renberg is leading one of the most innovative groups in palaeolimnology.

Importance and future potential of the area

Palaeolimnology is a growing international discipline in the study of past
global change.

General Judgement

Ingemar Renberg is among the world-class scientists in the field of palaeo-
limnology. He has used lake sediment archives in order to understand the
role of natural processes and human activity on environmental conditions
during the last several thousand years and at the present-day. He has deve-
loped new innovative methods especially for the study of annually laminated
lake sediments, including their formation processes. The Expert Panel
regards his work as excellent to outstanding.

Gunbhild Rosqvist
Department of Physical Geography and Quaternary Geology, Stockholm University

Quantifying Climate Change from Lake Sediments

Abstract (the submitted version)

The overall objective of the research projects is to decipher the pattern of
climate variability on centennial — millennial timescales in the polar front
zones during the last 10 ooo years.

Our approach in the Swedish Research Council-funded project in
Northern Scandinavia was to use stable isotope records of different
lacustrine components to reconstruct past changes in atmospheric circu-
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lation. We used oxygen isotopes in biogenic silica provided by diatoms and
in carbonate material to reconstruct past changes in hydrology and climate.
Our results so far indicate that the stable isotope labelling of precipitation
can be derived from those archives — and thus past changes in atmospheric
circulation.

We combined the isotope data with records of glacier fluctuations derived
from pro-glacial lake sediments. Glacier mass balance is primarily forced
by summer temperature and winter precipitation and is thus sensitive to
changes in atmospheric circulation. Temporal variations in glacier activity
were determined from different physical and geochemical properties of the
sediments.

Past Performance

Methodology

Rosqvist has worked on lake sediments from sites close to the boundary
between cool temperate and polar atmospheric circulation systems in both
hemispheres. She has used reconstructions of glacier fluctuations using
sediment stratigraphy, as well as the newly emerging technique of stable
isotope analysis of freshwater diatom silica. She is engaged in validating the
latter by comparison with other stable isotope records and through calibra-
tion using contemporary measurements.

Position within area

Rosqvist is one of a small number of scientists focusing on oxygen isotope
analysis of freshwater diatom silica. By working with M.J. Leng in the NERC
isotope facility (UK), she is able to produce excellent results and build into
her research strategy careful evaluation of her data and its palaeo-environ-
mental significance. This promises to give her a key role in the development
of the field. She has published 12 peer-reviewed papers since 1996. Of these,
she is first author of three. Eight of her papers have been published during
the last two years. The level of citation for the earlier papers is moderate.
As yet, the most recent papers have not been cited. She has supervised one
completed Ph.D. and is currently supervising two others.

Particular achievements

Her main achievement is the development and evaluation of oxygen isotope
signatures in diatom silica.
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Future

Project plans

Her proposals to evaluate and apply her research skills in critical areas in both
hemispheres, promise to yield vital results elucidating Holocene changes
in climate and atmospheric circulation in these regions. These proposals
should also link into the North - South Atlantic transect study led by
Svante Bjorck.

Balance between resources and goal

Rosqvist has begun to publish high-quality research results despite rather
poor resources in terms of both financial support and time availability.
Recent progress in what promises to be an important area of research justi-
fies a higher level of research support.

Comments on the Area

Position within Quaternary Geology

She is one of a small group of experts in a highly specialised field within
Quaternary Geology.

Importance and future potential of the area

Provided validation of the diatom-based methodology continues to be posi-
tive and can be more widely confirmed, it promises to be of great importan-
ce, given the near ubiquity of diatom silica in lake sediments. There is also
the possibility that her research might be combined with some exploration
of the scope for dating by 3*Si.

General Judgement

The Expert Panel proposes excellent as assessment mark, despite our reali-
sation that Gunhild Rosqvist’s overall publication record is not so impressive.
We do this for three reasons: First, she is developing research using
stable isotope signatures in freshwater diatoms that is innovative and very
challenging, but potentially extremely significant. Second, her approach wit-
hin both this field and her related research, concerned with reconstructing
past glacier fluctuations, is marked by a high level of critical evaluation
of the methodologies involved. Third, it is apparent that her publication
record has begun to improve significantly over the last 2 - 3 years, despite
heavy administrative and teaching commitments and a rather low level of
external funding.
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Mats Rundgren

Department of Geology, Lund University

Atmospheric CO, — Climate Interactions during
the Last Interglacial - Glacial Cycle and the Role
of the Terrestrial Biosphere

Abstract (the submitted version)

The overall aim of my group’s research is a better understanding of global
carbon cycle — climate interactions on decadal to millennial timescales. This
requires high-resolution atmospheric CO, records from key periods within
the last interglacial - glacial cycle (the last ca 130 0oo years) to be compared
with palaeoclimatic data for the same intervals. CO, records are constructed
using stomatal index analysis of subfossil leaves found in lake sediments, a
method with the capability to detect CO, changes on short timescales, and
directly compared with climate proxy data from the same sediments. Local
and regional climatic conditions are reconstructed using standard geo-
chemical (LOI, elemental, biogenic silica), physical (grain size, magnetic)
and biological (pollen, plant macrofossil) methods.

To assess the potential for obtaining palacoclimatic data from the same
leaves as used in the CO, reconstructions, one subproject investigates the
stable carbon isotope (8C) composition of modern leaves collected along
climatic gradients and the influence of decomposition on §3C signals. In
addition to information on local climatic conditions, leaf 83C data also may
provide information on global carbon cycle dynamics. Two subprojects focus
on the role of the terrestrial biosphere in atmospheric CO, variability. One
uses an ecosystem model to investigate the nature of climate — ecosystem
interactions and their contribution to decadal to centennial CO, variability
during the Late Glacial and Holocene. The other deals with the potential
contribution of subarctic wetlands to Holocene CO, variations by recon-
structing changes in the carbon balance of a mire in Northern Sweden.

Past Performance

Methodology

Rundgren’s main focus is use of stomatal density to estimate atmospheric
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CO.. His postdoctoral training was in Sheffield with D.J. Beerling, and
Rundgren has gone on to develop a sound methodological approach. The
CO, reconstructions are typically a part of a broader, multi-proxy recon-
struction. The stomatal approach is a useful check on ice core trace gas
records, but it is, as is any biophysically based approach, potentially reflecting
a complex physiological response in the plant.

Position within area

Rundgren has published 18 papers since 1996 and is first author on 12, most
of which are moderately to well cited. This field is highly specialised, and
Rundgren has the only group in Sweden using the stomatal density tech-
nique; his group has developed into one of the leading ones in the field.

Particular achievements

He has produced some excellent high-resolution records from key tran-
sitional phases and other periods of current interest, such as the last inter-
glacial, the late-glacial to Holocene transition, and the early Holocene.
Patterns largely echo ice core records, but they show more detailed varia-
bility and greater amplitudes of change. If these reconstructions are more
accurate than ice cores (which are somewhat smoothed by post-deposi-
tional processes), the implications for short-term carbon dynamics are
important — century-scale carbon dynamics are more variable than previ-
ously thought.

Future

Project plans

Rundgren’s new direction is to develop modelling of past carbon dy-
namics. This is a good choice, as the quantification and modelling of long-
term carbon dynamics is becoming feasible and is clearly a crucial part
of the Earth’s climate system. This goal is particularly feasible given the
presence of the M. Sykes modelling group in Lund. This work has already
begun, and initial comparisons of simulations of CO, levels under chan-
ged climatic conditions have been compared with the proxy data, e.g, for
the LIA. A second area discussed with the Panel was possible contributions
to the current debate, engendered by W.F. Ruddiman, about the role of
humans in affecting trace gases from the early Holocene and over recent
millennia.
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Balance between resources and goal

To date, funding has been good, and Lund has most of the infrastructure
to support the work, although not all resources are to hand (stable isotopes
are done in Swansea, for example, though these are not central to the work
and the Swansea connection works fine). However, the insecurity of a non-
permanent position is a problem, and threatens the long-term future of the
whole group.

Comments on the Area

Position within Quaternary Geology

Stomatal density analysis is one of several areas arising from cross-
disciplinary thinking that has broadened the scope of Quaternary Geology
and maintained or enhanced its relevance to key issues of the day; here the
contribution is to global climate change and Earth-system modelling.

Importance and future potential of the area

Gaining detailed trace gas records is an area that needs more development.
Future potential for the stomatal method depends on both the availability
of suitable material (good macrofossil sequences) and the repeatability of
results (if repeatable, then there is a limit to the number of reconstructions
needed - if not repeatable, then there may be a problem with the method).
Given that it is likely that not all the differences between ice core and
stomatal records are due to ice core smoothing, further development of
physiological understanding is probably an important aspect of future work
in the area.

General Judgement

Mats Rundgren has put his postdoctoral training to good effect, and he has
made excellent use of the funding and the facilities that have been available
to him over the first part of his scientific career. His publication record
is good, he works in a field of great topical interest, and he has developed
interesting and potentially highly fruitful collaborations. However, despite
these achievements, his future is currently uncertain owing to the con-
straints of the employment system in Swedish universities. The Expert
Panel assesses his work as excellent.
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Per Sandgren
Department of Geology, Lund University

Palaeoenvironmental and Palaeoclimatic Studies of
Late Quaternary Lacustrine and Marine Sediment

Abstract (the submitted version)

The very broad, general title includes a number of projects, in which I have
been engaged. Studies of the Baltic Sea-level history, which include one
successful Ph.D. defence (2003), addressed the question of possible multiple
water level fluctuations during the Littorina Sea phase and their possible
climatic significance, partly based on new proxies. For a comparison with
the development in Blekinge, studies of the Littorina Sea-level history south
of the Finnish Bay have been performed in collaboration with Russian sci-
entists. In an ongoing Ph.D. work (with defence planned before the end of
2007), in collaboration with IOW in Warnemiinde, deep-sea sediment cores
from Southern Baltic Sea are being analysed.

In this project, special efforts are devoted to the application of the OSL
technique for dating these sediments that generally are devoid of organic
material. In collaboration with Greek scientists (at the Greek Geological
Survey, IGME), studies of a terrestrial sediment core, covering the entire
Weichselian, are in progress. Special efforts have been made to obtain a
reliable chronology based on the OSL technique. I am also engaged (in
collaboration with Ian Snowball) in multi-disciplinary studies of varved
lake sediments in Fennoscandia and Poland, with the aim to reconstruct
climatic and geomagnetic field variations over the last 13 ooo years. This
part of the project includes another successful Ph.D. defence (2003); with
one more planned for 2007. Outside my control, the currently supported
Swedish Research Council-project has been postponed until 2007.

Past Performance

Methodology

Much of Sandgren’s work has focused on Baltic coastal evolution and shore-
line changes, on multi-proxy studies on deeper water cores from the South
Baltic, and on the late Quaternary Geology of Southern Skane. He has also
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been involved in the Xinias project in Greece, with Gunnar Digerfeldt.
Chronology and delays of various kinds have hindered progress in this study.

Position within area

Sandgren is widely recognised as a key figure in the field, especially for his
role as mentor and adviser to many young colleagues. He has played a key
formative role within his department. Since this department is a world
leader in the field, his role has been of considerable international importance.
Sandgren’s past publication record reveals a willingness to give more promi-
nence to his junior co-authors than to his own contributions. His papers are
notable for high quality and consistency. He lists 35 peer-reviewed articles,
of which he is first author of three. His papers are moderately cited.

Particular achievements

One may highlight the innovative application of OSL dating to sediment
sequences and the importance of the palacomagnetic research (with Snow-
ball) for geochronology, and for reconstructions of the Earth’s magnetic
field and its influence on cosmic flux.

Future

Project plans

Sandgren proposes to complete the write-up of his current projects, then to
withdraw from seeking further research funding. This reflects his impen-
ding appointment to a directorship in his department that will bring him
to within a year of retirement. Despite his future senior administrative role,
every effort should be made to ensure that his positive influence on younger
researchers and their development continues.

Balance between resources and goal

Sandgren has well matched resource input with achievements. Investment
in costly equipment has been fully justified with excellent research results.
His future needs will largely involve time to complete and present research
already completed.

Comments on the Area

Position within Quaternary Geology

Sandgren is a well established leader in several important aspects of Quater-
nary Geology.
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Importance and future potential of the area

The geomagnetic and palaecomagnetic aspects of the work are especially
important, and their implications lie both within and beyond Quaternary
Geology. With further development, the experimental use of OSL is also
likely to be of considerable methodological importance. These comments
illustrate the fact that much of the work currently classified as Quaternary
Geology makes important contributions to related fields ranging, in this
instance, from Solid Earth Geophysics to Palaeoclimatology.

General Judgement

Per Sandgren has had a strong, positive influence on the field of Quaternary
Geology in Sweden. The work on shoreline evolution has confirmed the
existence of several short-term fluctuations in level during the Littorina
transgression, two of which have been recognised in cores from coastal
sites in Russia. One area of innovation arising from the deep water studies
has been the partially successful application of OSL dating to marine sedi-
ments. Sandgren has made a major contribution through his role as mentor
for younger colleagues. This is well illustrated by the very significant work
on geo- and palaeomagnetism with Ian Snowball. The Expert Panel regards
Sandgren’s work as excellent.

lan Snowball
Department of Geology, Lund University

Environmental Magnetism, Varved Lake Sedi-
ments, and Late Quaternary Palaeo-oceanography

Abstract (the submitted version)

This project has followed two themes, which are linked by their content of
“Environmental Magnetism”. The first subproject includes multi-discipli-
nary studies of varved lake sediments in Fennoscandia and Poland, with the
aim to reconstruct climate and geomagnetic field variations over the past
13 000 years. Apart from chronological studies and environmental magne-
tism, proxies include pollen, diatoms, stable isotopes and geochemistry. Of
particular interest during the past three years has been the intimate link
between geomagnetic field intensity variability and cosmogenic nuclide
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production rates. If nuclide production rates can be better corrected for
geomagnetic field intensity, the quality of solar activity reconstructions
will be improved. Similar efforts are being made to identify the full
range of Icelandic tephra horizons in these annual resolution archives.
These isochrons form an important tool for the synchronisation of palaeo-
environmental records in the North Atlantic and on adjacent land masses.
The second subproject has focused on the application of palaeomagnetic
and mineral magnetic methods for studies of late Quaternary (ca 50 ka)
marine sediment cores recovered from the central North Atlantic and
Greenland/Norwegian seas. Palaecomagnetic isochrones have been (and
will be) used as a means of independent correlation between marine,
terrestrial, and ice core archives, while records of bottom current velocity
have been obtained from magnetic grain size analyses, which has contri-
buted to our understanding of the thermohaline circulation in these regions.
The project has included one successful Ph.D. defence (2003), with another
planned before the end of 2007.

Past Performance

Methodology

Snowball’s method of study is palaeomagnetism. He has studied secular
variations of the Earth’s magnetic field from lacustrine and marine sequences,
and used these variations for chronological studies. The chronology is based
on varved lake sediments. Mineral magnetism was also used in environmental
reconstructions. Proxies in collaborative studies include pollen, diatoms,
tephra analysis, stable isotopes, and geochemistry.

Position within area

Snowball is one of the leading scientists in the field of Quaternary palaeo-
magnetism and environmental magnetism. He has published 27 peer-
reviewed articles since 1996, including one in Nature in 2005. He is first
author of 11 of the articles, and is moderately cited.

Particular achievements

These include studies of secular variations of the geomagnetic field during
the Holocene and their dating, synchronisation of palaeoenvironmental
records in the sphere of North Atlantic (currently the main emphasis),
and development of criteria and methodologies for the extraction and
evaluation of reliable geomagnetic palaeointensity records from lake
sediments.
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Future

Project plans

Snowball plans to continue multi-disciplinary studies of varved sediments in
Fennoscandia and Poland in order to reconstruct geomagnetic field variations
(both directional vectors and intensity) over the past 13 ooo years. He will
also work on North Atlantic cores and archives from surrounding land areas
for the synchronisation of palaeomagnetic records. There is great promise
in attempts to link variations in the intensity of the geomagnetic field and
cosmogenic nuclide production rates, since this topic is vitally important if
we are to improve reconstructions of past variability in solar activity. Further
work on palaeointensity, and especially on the role of magnetotactic bacteria,
is also planned.

Balance between resources and goal

Snowball’s resources and goals are in good balance, and there is every indi-
cation that his newly secured position will allow him to continue to gene-
rate and publish original and productive research at the highest level.

Comments on the Area

Position within Quaternary Geology

Snowball has become one of the leading scientists in Europe, if not world-
wide, in Quaternary palaeomagnetism and mineral magnetism.

Importance and future potential of the area

Palaeomagnetic studies are vital in correlation and dating of Quaternary
sequences. Their implications in the study of variations in cosmogenic
nuclide production are most promising,.

General Judgement

Ian Snowball is one of the leading specialists in Quaternary geomagnetism,
especially the use of secular variations of the geomagnetic field in chrono-
logical studies and mineral magnetism. He is the head of the well equipped
palaeomagnetic laboratory at Lund University and has gained experience in
several European laboratories. He has worked on lake sediment sequences
and recently on marine cores from North Atlantic. Attempts to link varia-
tions in the intensity of the geomagnetic field and cosmogenic nuclide pro-
duction rates are most promising. He is widely recognised as an emerging
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leader in the field at the international level. The Expert Panel regards his
work as excellent.

Stefan Wastegard
Department of Physical Geography and Quaternary Geology, Stockholm University

Correlation and Dating of Marine, Terrestrial,
and Ice Core Records from the Late Quaternary
in the North Atlantic Region through the
Common Occurrences of Tephra Horizons

Abstract (the submitted version)

My research is directed towards the Late Quaternary and the climate
development during this dynamic period in the history of Earth. I work
with diverse climatic archives, ranging from marine cores from the North
Atlantic, Greenland ice cores to terrestrial deposits in Scandinavia, France,
Estonia, and in the Azores. Although close similarities are evident in the
palaeoclimatic reconstructions obtained from terrestrial, marine, and ice
core records from the Late Quaternary, uncertainties exist as to the degree
of synchroneity (or asynchroneity) between them, largely due to the limi-
tations of the radiocarbon dating method (radiocarbon plateaux, reservoir
effects) and the lack of suitable dating methods for the time period before
40 ka BP. Therefore, new approaches are required for geochronology models
and correlation of sequences and events. One method that holds much
promise of effecting more precise regional correlations is tephrochronology.
Since 1997, I have developed a technical expertise within tephrochronology
and a network of scientific contacts in order to fully exploit this method for
dating and correlating deposits around the North Atlantic. My group works
with terrestrial sequences on the European mainland, tephra horizons from
the North Atlantic, and tephra samples from the NGRIP ice core. These
tasks involve extraction, identification, and dating of tephra. The main
objective is to investigate lead-lag relationships between different records
(e.g., Dansgaard-Oeschger vs. Bond cycles) enabling a unprecedented insight
into the spatial complexity of rapid climatic changes as well as providing
means for determining the extent of the radiocarbon marine reservoir.
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Past Performance

Methodology

Tephrochronology is the key method in Wastegard's scientific work. It
includes extraction, identification and dating of tephras. In the identification
of tephra, optical parameters and geochemical analyses are used; their
dating is established by radiocarbon analysis and to some extent by OSL.

Position within area

Wastegard is a leading specialist in the field of tephrochronology, and he has
developed his methodological skills to high international level. He has listed
34 peer-reviewed articles and is first author of 14, moderately cited.

Particular achievements

His main achievements are tephra-based marine - terrestrial correlations in
the North Atlantic area, including linking of NGRIP ice core record with
marine records. Crucial to this was the discovery of the 26 ka Fugloyarbanki
tephra. He has also identified tephras in annually laminated lake sediments
in Sweden and mires in Estonia, as well as in lake sediments in North-
western Russia.

Future

Project plans

Wastegard will continue tephrochrological correlation of terrestrial and
marine sequences focusing on identification of tephras from the NGRIP
ice core, North Atlantic, and long terrestrial sequences on the mainland
of Europe. Of special interest will be the identification and correlation of
tephras in cores from the Arctic Ocean; extending several glacial cycles
back in time.

Balance between resources and goal

At the moment, the funding is in balance - but in the near future, funding
for instruments for geochemical analyses of tephra would be helpful.

Comments on the Area

Position within Quaternary Geology

Wastegérd is a well-established specialist in tephrochronology, and in fact
the Stockholm group is one of the leading in this field worldwide.
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Importance and future potential of the area

Correlation and dating of events is an essential part of Quaternary Geology,
and tephrochronology is gaining more and more importance worldwide in
the correlation and dating of ice cores, marine and lacustrine sediment cores
and peat deposits. Tephrochronology is of vital importance for identifying
leads and lags in past environmental changes. It is also a vital tool in assess-
ment of reservoir effects in C dating of marine sediments.

General Judgement

Stefan Wastegdrd has developed a speciality in the demanding field of
tephrochronology. His methodology is advanced, and he has applied it to
a variety of correlation and dating problems within Quaternary Geology.
Stefan Wastegérd is the leading scientist in Scandinavia in his field, and the
work that he is doing towards improving methodology also promises well
for future advances in new geographical areas and time periods. The Expert
Panel regards his work as excellent.

Barbara Wohlfarth

Department of Physical Geography and Quaternary Geology, Stockholm University

Lake Sediments as Climatic
and Environmental Archives

Abstract (the submitted version)

Submillennial-scale climatic variability is a distinct feature seen in ice core
and marine records, but the impact of and response to this variability on
land is much less known, despite the fact that the terrestrial biosphere
forms an important part of Earth’s climate system. A number of hypotheses
have been brought forward to explain the observed fluctuations, but under-
standing the relationship between different mechanisms is hampered by
large dating uncertainties and insufficient sampling resolution to perform
detailed correlations between different archives.

Lake sediment and peat sequences are among the most prominent
terrestrial archives, which allow recording submillennial-scale changes when
analysed with appropriate time resolution and with an array of different litho-
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logical, biological, geochemical, and geophysical methods. Detailed chrono-
logical control and time-synchronous marker horizons facilitate correla-
tions to other archives and allow deciphering if the observed environmental
changes are time synchronous with marine and ice core archives, thus indi-
cating a complex coupling between ocean, atmosphere, and biosphere.

Our projects focus on multi-proxy and high-resolution lake sediment/
peat studies in selected areas (Sweden, Russia, Romania, France) to trace
the impact of and response to rapid, submillennial-scale climatic variability
on land during the past ca 60 ooo years. Specific focus has been placed on
MIS 3 and 2 (Dansgaard-Oeschger cycles, last termination) and on the early
and late Holocene (e.g., Medieval Climate Anomaly, Little Ice Age, and 20th
century warming).

Past Performance

Methodology

Most of Wohlfarth'’s research has focused on lake sediment analyses, with
a strong emphasis on stratigraphy and chronology. From this base, her
research has expanded into broader multi-proxy sediment studies, within
which her approach has been to reconstruct multiple aspects of past eco-
system responses to environmental (including climatic) change. This
approach has been mainly applied to selected periods of rapid change
during MIS 2 and 3 as well as the last termination, with results mainly
coming from Scandinavia, Western Russia and the French Massif Central.
Her concerns with chronology have led to key publications on tephra and
on the interpretation of radiocarbon chronologies.

Position within area

Wohlfarth has become a major, internationally recognised leader in the field
by consistently upholding the best traditions of Quaternary Geology. Both
her regionally based and her more methodologically oriented studies are
significant contributions to the field. She has published 37 peer-reviewed
papers since 1996; and of these, 14 have her as first author. Overall, the level
of citation is moderate, but a number of highly cited papers may be noted
from the late 19gos. She has supervised three completed Ph.D. theses.

Particular achievements

Most notable are her contributions to the development and evaluation of
sediment chronologies. These include several key, critical evaluations of radio-
carbon dating. Also significant are her contributions to palaecoenvironmental
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reconstruction over a wide area in Northern Europe, though always within
the framework of relatively well established, conventional methodologies.

Future

Project plans

These include a major project funded by the Swedish Research Council
(2005 — 2008) aimed at linking evidence for rapid environmental changes
over the last ca 60 ka recorded in ice core, marine, and terrestrial archives.
This is an extremely important initiative. During the period selected for
study, issues of phasing, lagged responses, thresholds, and rates of change
are of outstanding importance. The research will therefore require a very
high degree of chronological control and a willingness to tackle the difficult
problem of selecting proxies directly linked to climate forcing, and distin-
guishing these from proxies that best serve as indicators of environmental
responses to these forcings. She is also leader or participant in several other
important research projects, ranging geographically across Eastern and
Northern Europe and extending her expertise into the late Holocene.

Balance between resources and goal

Wohlfarth is well placed in terms of resources, with good opportunities for
continuing as a research leader. This reflects both an adequate level of fun-
ding and the availability of a high proportion of her time for research, now
that she has become securely established in her current position. Happily,
her high level of productivity and the active role she plays in several impor-
tant national and international research initiatives ensure that her output
will continue to be commensurate, both quantitatively and qualitatively,
with the high level of support she receives.

Comments on the Area

Position within Quaternary Geology

She occupies and will continue to play a major role in Quaternary Geology,
with strong emphasis on lake sediments, stratigraphy, and geochronology.

Importance and future potential of the area

Itis important to recognise that the best empirical evidence for past environ-
mental changes depends on a thorough understanding of the archives and
proxies used. In the case of lake sediments, for example, this requires a full
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appreciation of the processes that underpin the data. This, in turn, means
that the range of skills and experience deployed by Wohlfarth remains of
crucial importance in the field. They must be encouraged to flourish along-
side the wider range of research now included within Quaternary studies,
and they should be fully embedded in graduate training; otherwise there is
a risk that basic skills and important understanding will be lost.

General Judgement

Barbara Wohlfarth has made alively and sustained contribution to Quaternary
Research in Scandinavia and beyond. She has been a key member in several
groups and a leader of important initiatives in lake sediment stratigraphy,
late Quaternary geochronology, and palaeoenvironmental reconstruction.
Her research can be more closely identified with conventional Quaternary
Geology than can that of most of the other scientists under review. Her role
as an excellent exponent within the discipline is therefore of great impor-
tance. She has an excellent record of publications, research supervision, and
collaboration. The Expert Panel regards her work as excellent.
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Dr. Mary E. Edwards
School of Geography, University of Southampton, United Kingdom

Telephone: +44 (0)23 8059 2217
E-mail: M.E.Edwards@soton.ac.uk

Born in the United Kingdom, in 1955;

B.Sc. (Botany and Zoology), University of Wales, Aberystwyth (1976);
M.Sc. (Forestry and Land Management), University of Oxford (1977);
Ph.D. (Botany: Palaeoecology), University of Cambridge (1981).

Employment History

Reader, School of Geography, University of Southampton, Southampton
(2000 — present) and Senior Research Associate, Institute of Arctic Bio-
logy, University of Alaska, Fairbanks (1998 — present); Professor, Dept. of
Geography, NTNU, Trondheim (1996 — 1999); Associate Professor, Dept. of
Geology and Geophysics and Dept. of Biology and Wildlife, University of
Alaska, Fairbanks, AK (1993 — 1996); Assistant Professor, Dept. of Geology
and Geophysics and Dept. of Biology and Wildlife, University of Alaska,
Fairbanks. (1989 — 1993); Assistant Professor, Dept. of Geography, University
of Oregon, Eugene, OR, USA (1988 — 1989); Assistant Professor, Natural
Sciences, Marlboro College, Vermont, and Research Associate, Quaternary
Research Center, University of Washington, Seattle (1984 — 1988); Post-
doctoral Research Associate, College of Forest Resources, University of
Washington (1981 — 1983).

Special Assignments

Associate Editor (palaeoecology) Ecology and Ecological Monographs (2002 —
2005); Co-Editor, Norwegian Journal of Geography (1999 — 2005); Co-Chair,
Palaeoclimates from Arctic Lakes and Estuaries (PALE), then PARCS, Steering
Committee for NSF Arctic Systems Science (ARCSS) and Earth System
History (ESH) (1998 — 2001); Director, Alaska Quaternary Center, Univer-
sity of Alaska, Fairbanks (1994 — 1996); NSF Review Panel Member (Eco-
logy: palaeoecology) (1988 — 1989); Distinguished Visiting Professor, Alaska
Quaternary Center, University of Alaska, Fairbanks (Spring of 1987).
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Scientific Activities and Interests

Late-Quaternary vegetation history, landscape evolution and climate change,
particularly in northern regions; palynology and plant palaeoecology;
Quaternary biogeography; human impact on landscape and vegetation;
rural land use, conservation and development. Field areas: Alaska, Siberia,
North-western Canada, Norway, UK, Madagascar.

Professor Emerita Vera Markgraf
Institute of Arctic and Alpine Research, University of Colorado, Boulder, United States
of America

Telephone: +(303) 492-5117
E-mail: vera.markgraf@colorado.edu

¢ Born in Germany, in 1942;

e University of Ziirich, Switzerland, 1962 — 1964;
e University of Tiibingen, Germany, 1964;

e University of Bern, Switzerland, 1964 — 1968.

Employment History

Research Assistant 1968 — 1971: Research Assistant, Geobotanical Institute of
the University of Bern, Switzerland; Research grant from the Swiss National
Research Council (1968 — 1971); Research grants from the French Atomic
Energy Agency (“Bourse Joliot Curie” and “Collaborateur Etranger”) at
the Centre des Faibles Radioactivités, Gif-sur-Yvette, France (1972 — 1975);
Research Associate, Dept. of Geosciences, Laboratory of Paleoenvironmen-
tal Studies, University of Arizona, Tucson (1975 — 1978); Assistant Professor
of Palynology, Dept. of Geosciences, University of Arizona, Tucson (1978 —
1981); Research Associate, Institute of Arctic and Alpine Research, Univer-
sity of Colorado, Boulder (1981 — 1987); Visiting Fellow at the Department
of Biogeography and Geomorphology, Australian National University,
Canberra, Australia (1984); Professor Attendant Rank, Dept. of Geography,
University of Colorado, Boulder (1985 — 1987); Research Professor, University
of Colorado (1987 — 2003); Visiting Professor, Eidgendssische Technische
Hochschule, Ziirich, and University of Bern, Switzerland; Visiting Scientist,
PAGES Office, Bern, Switzerland (1999 — 2000); Research Professor Emerita,
University of Colorado (2003 — present).

Special Assignments

Co-Editor with H.E. Diaz of the volumes “El Nifio: Historical and Paleo-
climatic Aspects of the Southern Oscillation” (1992), Cambridge University
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Press, and the volume “El Nino and the Southern Oscillation: Multiscale
Variability and Global and Regional Impacts”, published in 2001 by Cam-
bridge University Press. Editor of the volume “Interhemispheric Climate
Linkages”, published in 2001 by Academic Press, representing the outcome
of the “Pole - Equator - Pole Paleoclimates of the Americas” (PEP 1); “IGBP-
PAGES research initiative”, developed and chaired by Vera Markgraf.

Scientific Activities and Interests

South America and Southern Hemisphere paleoclimates and interhemis-
pheric paleoclimate correlations. Late Quaternary palynology primarily in
southern South America and other land areas in the Southern Hemisphere
with focus on reconstruction of past climate, dynamics and forcing of
climate change, especially during times of transition, such as the late glacial.
Development of national and international research initiative PEP 1 (Paleo-
climates Pole — Equator — Pole in the Americas) in context of PAGES-IGCP.
High resolution, multi-proxy paleoclimate analysis, using pollen (vegetation
history), charcoal (fire history), and stable isotopes (temperature history)
from late-Quaternary lake and bog sediments in southern South America,
in collaboration with JW.C. White and E. Pendall (both INSTAAR) and
INSTAAR graduate students. International co-operative research: Patago-
nian Lake Drilling Project (PATO), focusing on recovery and multi-proxy
analysis of sediment cores from large, extra-Andean lakes.

Professor Emeritus Frank Oldfield
Department of Geography, University of Liverpool, United Kingdom

Telephone: +44 (0)151 625 7418
E-mail: frank@maryoldfield.wanadoo.co.uk also oldfield.f@gmail.com

Born in England, in 1936;

BA (Geography) University of Liverpool (1956);
MA (Geography) University of Liverpool (1958);
Ph.D. University of Leicester (1962);

D.Sc. (Honorary) University of Plymouth (2000).

Employment History

Assistant Lecturer/Lecturer, University of Leicester (1958 — 1964); Lecturer
in Environmental Sciences, University of Lancaster (1964 — 1967); Professor
of Geography and Dean of the School of Biological and Environmental
Studies, New University of Ulster, Coleraine, N. Ireland (1967 — 1972);
Deputy and Acting Vice-Chancellor, University of Papua New Guinea
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(1972); Director of the School of Independent Studies, with a Personal Chair
in Geography, University of Lancaster (1973 — 1975); John Rankin Professor
of Geography, University of Liverpool (1975 — 1996); Executive Director
IGBP Past Global Changes (PAGES) Core Project (1996 — 2001); Emeritus
Professor and Senior Research Fellow, University of Liverpool (from 1996
to present).

Special Assignments

Royal Society John Murray Fellow (1970); Leverhulme Fellow, (1977 — 1978);
Distinguished Visiting Professor, Quaternary Research Centre, University
of Washington, Seattle, (1981); Sir Frederick McMaster Fellow, CSIRO,
Division of Land and Water Resources, Canberra, (1986); Research Advisor,
International Atomic Energy Agency, Vienna, (1986 and 1992); Advisory
Professor, East China Normal University, Shanghai(1987 — present); Presi-
dent, Quaternary Research Association, UK (1993 — 1998); Linton Award
(British Geomorphology — Research Group) in 1992, and the Murchison
Prize (Royal Geographical Society and Institute of British Geographers) in
1995, Associate/Assistant Editor of several international journals.

Scientific Activities and Interests

Palynology, palaeolimnology, environmental magnetism, sediment and peat
chronologies, radioisotope contamination, peat mass balance; changing philo-
sophical underpinnings of palaeo-science, late-Quaternary environmental
change and past human impact. Published over 150 peer-reviewed research
papers, co-edited three books and authored two.

Professor Matti Saarnisto
Geological Survey of Finland, Espoo, Finland

Telephone: +358 20 550 2184
E-mail: matti.saarnisto@gtk.fi; matti.saarnisto@acadsci.fi

¢ Born in Pietarsaari, Finland, in 1942;

e Ph.D. (Geology and Palaeontology, thesis evaluation: laudatur, University
of Helsinki (1970);

¢ Docent of Physical Geography, University of Helsinki (1979 — 1991).

Employment History

Postdoctoral Visitor, Brock University, St. Catharines, Ontario, Canada (1971
— 1973) (and Research Associate, Royal Ontario Museum, Toronto); Post-
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doctoral Visitor, University of Cambridge, England (1973 — 1974); Associate
Professor of Quaternary Geology, University of Oulu, Finland (1975 — 1988)
(appointed in 1977); Senior Research Scientist, Geological Survey of Finland
(1988 — 1990); Research Professor (acting), Geological Survey of Finland
(1991); Professor of Geology and Palaeontology, University of Helsinki (1991
- 1992); Head (Professor), Dept. of Quaternary Geology, Geological Survey
of Finland (1992 — 1996); Research Director (Professor), Geological Survey
of Finland (1996 — present).

Special Assignments

Impact of aircraft emissions upon atmospheric composition and climate;
Stratosphere — Troposphere Exchange; Remote Sensing of the atmospheric
composition from satellites; Chemical Data Assimilation; Chemistry —
Climate Interactions; and Tropical Dynamics.

Scientific Activities and Interests

Quaternary environments (glacial geology, stratigraphy, palaeohydrology,
glacial isostasy, biostratigraphy, chronology, laminated sediments); More
than 150 publications; Field expeditions in (Arctic) Canada, N Fennoscandia
(incl. Kola), Siberia (Wrangel Island), etc.; Supervised ten doctoral theses
1991 —, currently supervising two; Evaluator for full professor position,
Universities of Montreal, Bergen, and Uppsala.

Professor Tore Ola Vorren
Faculty of Science, University of Tromsg, Norway

Telephone: +47 90056241
E-mail: tore.vorren@matnat.uit.no

® Born in Norway, in 1944;

Cand.mag., University of Bergen, 1967;
Cand.real., University of Bergen, 1970;
Dr.philos., University of Tromsg, 1978.

Employment History

Professor (1979 — present); Visiting Professor, University of Colorado at
Boulder, USA (Spring of 2000); Visiting Professor, Geomar, Kiel, Germany
(Fall of 1995); Visiting Professor, Oregon State University, Corvallis, USA
(Fall of 1989/spring of 1990); Guest Scientist, Wood Hole Oceanographic
Institution, Ma., USA (Fall of 1983/Spring of 1984); Utdanningsstipendiat
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(1978 — 1979); Visiting Associate Professor at Lehigh University, Bethlehem,
Penn., USA (Fall of 1977); Utdanningsstipendiat (1976 — Fall of 1977);
Universitetslektor (Lecturer) at the University of Tromse (1973 — 1976);
Forskningsstipendiat (research stipendiate), employed by the Norwegian
Council for Science and the Humanities and working at the Department of
Geology, University of Bergen (1970 — 1973).

Special Assignments

Prorektor (Vice Chancellor) at the University of Tromsg; Vice Chairman
of the Research Committee of the Norwegian Universities; Member of the
Board, Centre for Advanced Study, Oslo; Dean at the Faculty of Science,
University of Tromsg; Member of the Board, NORUT IT; Member of the
Council, Sintef; Chairman of the National Committee for “Scientific Com-
mittee on Oceanic Research (SCOR); Member of the National Committee
for International Union of Geological Sciences (IUGS); Chairman of
the Board, Nordnorsk Vitensenter; Memberships of societies: Norwegian
Geological Society, 1966 —; Quaternary Research Association, UK, 1973 —;
International Glaciological Society, 1974 —; International Association of
Sedimentologists, 1982 —; Norwegian Petroleum Society, 1985 —; European
Union of Geosciences, 1989 —; Norwegian Academy of Science and Letters,

1993 ~-

Scientific Activities and Interests

Quaternary Geology (glacial geology, sedimentology, and stratigraphy) of
Southwest Norway (Inner Sogn and Hardangervidda); Marine Geology of the
continental shelf off Troms and Finnmark, in the Barents Seaand in the Arctic
Ocean; Elucidation of the origin of glacigenic sediments on the continental
shelf; Detailed reconstruction of the Late Weichselian palaecoenvironment,
both offshore and onshore. Currently, project leader of a strategic univer-
sity programme financed by the Research Council of Norway: “Sedimentary
Processes and Palaeoenvironment on Northern Continental Margins”
(SPONCOM). Also partner in a programme financed by the European
Commission: “Eurostrataform”, and one project on palaeoclimatic studies
(Norpast II) financed by the Research Council of Norway. More than 180
publications, of which more than two thirds are articles published in refereed
international journals; Supervised and trained 34 cand.real./cand.scient. and
13 dr.scient.
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~EVALUATION OF RESEARCS CRAMGTSS

Evaluation of Research Projects
Supported by the Swedish Research Council

Quaternary Geology

1. Introduction

As from January 1, 2001, the Swedish Research Council (VR) took over the
activities previously pursued by the Swedish Council for Planning and
Co-ordination of Research (FRN), the Swedish Council for Research in the
Humanities and Social Sciences (HSFR), the Swedish Medical Research
Council (MFR), the Swedish Natural Science Research Council (NFR),
and the Swedish Research Council for Engineering Sciences (TFR). There
are three scientific councils within the Swedish Research Council: one for
humanities and the social sciences, one for medicine, and one for the
natural and engineering sciences. There is also a Committee for Educational
Research as well as a Committee for Research Infrastructure. The Swedish
Research Council is an agency under the auspices of the Ministry of Edu-
cation, Research and Science. The main objective of the Swedish Research
Council is to support basic research of high quality in an international
comparison, in all fields of science.

In accordance with its Statutes, as laid down by the Government, the
Swedish Research Council evaluatesthe research towhichithasgiven financial
support.

For each scientific field, a panel of experts is given the task of carrying out
the evaluation. None of the experts are in any way involved in the projects
under review. The expert panel is composed of scientists from abroad, who
are able to judge the research projects in an international perspective without
being influenced by considerations on a national level. The composition of
the panel is based on suggestions from the grant holders, who are to be
evaluated. The Swedish Research Council attaches considerable weight to the
advice given by such foreign experts and are most grateful for the positive
response with which invitations to serve on the expert panel have been met.

The purpose of the evaluation is to provide the Swedish Research Council
with independent comments and findings regarding the scientific quality
of the supported research projects, seen in an international context. The
projects are thus the main elements entering into the evaluation. However,
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the expert panel is encouraged to comment also on structural matters. The
evaluation should be forward-looking where possible, and the reports are
important elements in future priority considerations.

The present document describes the evaluation and the general frame-
work for its execution.

2. Organisation of the Work and Other Procedural Matters

The Scientific Council for Natural and Engineering Sciences appoints the
Swedish rapporteur (chairperson) of the expert panel, as well as a research
officer from the Swedish Research Council as secretary to the panel.

The international expert panel itself decides on the distribution of work
among its members. However, to distribute the work of writing the report
among the members of the panel, it is suggested that one panel member
acts as the main reviewer. The main reviewer then has the responsibility to
write and summarise the assessments made by the panel as a whole of the
projects/grant holders. The final report will be produced during the stay in
Sweden, when the panel is assembled, performing the interviews with the
grant holders. (Conf. points 3 and 4 below).

Prior to the review panel’s stay in Sweden, the panel is asked to give
preliminary assessment marks (Conf. point 6 below) on the projects/grant
holders under evaluation. These marks are based on research reports before-
hand submitted by each one of the researchers to be evaluated. Further-
more, the main reviewer is asked to rank the projects/grant holders for
which he/she is responsible. Prior to the panel assembles, the main reviewer
is also suggested to write preliminary comments on, e.g., the researcher’s
past performance, future, and position within Quaternary Geology. These
preliminary assessment marks, rankings, and comments act only as working
material and a first input to the evaluation, which is to be finalised during
the period of time when the panel is assembled in Sweden.

3. Collection and Distribution of Basic Documentation

Each research project or research programme supported by the Swedish
Research Council has a principal grant holder who is responsible for the
project or the programme. These grant holders are requested by the Secre-
tariat to submit scientific reports and other documentation on which the
evaluation shall be based. Points 3.1 - 3.8 below describe what is normally
asked for in such a request. Of course, details may change, depending on the
subject, etc.

3.1 A financial overview listing the support granted from the Swedish
Research Council or the former Swedish Natural Science Research
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Council (NFR) during the last five fiscal years, as well as support from
other organisations granted in 2000, 2001, 2002, 2003, 2004, and 2005.

3.2 A list of personnel involved in the project including research staff,
graduate students, support staff, and visiting scientists. Information on
overhead costs is also included.

3.3 A summary of dissertations within the project during the last five
years.

3.4 A brief description of ongoing co-operation with other research groups
in formal research projects, EU-networks, etc.

3.5 A summary of the research.

3.6 A brief description concerning objectives and methods for the most
recently submitted grant proposal.

3.7 A summary of the main results for the project/projects under evalu-
ation.

3.8 Future plans.

4. Interviews

The written overviews serve as a background for the interviews. The
interview starts with a short presentation by the grant holders under review,
followed by a short interview and discussion between the review panel and
the grant holder. The review panel has a short meeting after each interview,
in order to summarise and write a short report on the quality of the research
performed by each grant holder.

5. Aspects to be Covered by an Evaluation

The documentation (point 3), the presentations, and the outcome of the
interviews (point 4) together form the basis of the evaluation. Points 5.1
- 5.7 below list the aspects or questions that one would like to see addressed
by the panel, when reviewing individual projects. Experiences from reviews
performed by the former Research Councils have shown great advantages
with this scheme. However, each panel is free to modify the scheme when
necessary.

5.1 The scientific quality of the results obtained.

5.2 The scientific value of proposed projects (including the question of pos-
sible improvements by changing the aim and direction of the project).

5.3 The merits of the methods used and proposed.

5.4 The capability of the project leader and the staff (including issues such
as size and composition of the group).

5.5 The adequacy of existing and proposed research positions, facilities,
and equipment.
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5.6 Other considerations or viewpoints, which may be of importance for
the projects.

5.7 The question of increased, unchanged or decreased support. Termin-
ation of projects (constructive alternatives if possible).

In addition, the expert panel may be addressed with particular questions by
the Research Council, which has set up the panel. Such questions may relate
to specific projects or to an entire field of science.

6. Report of the Expert Panel

The work of the expert panel shall result in a report to the Swedish Research
Council. This report should comprise asection with comments on the general
scientific level in an international perspective of the research performed,
including discussions of structural and organisational problems. The need
for expensive equipment and other points of general relevance could also be
raised here. Another section should deal with each project individually in an
international perspective as outlined under point 5 above.

The expert panel should be aware of the fact that the Scientific Council
for Natural and Engineering Sciences due to the present budget situation
has to reject applications of excellent quality, and that many applications
are funded at a suboptimal level.

In order to standardise the terminology used in the assessment of the indi-
vidual projects, the following assessments marks (Grades US) should be used:

Outstanding (5)

Outstanding research in an international perspective; of great international
interest with broad impact and with publications in internationally leading
journals; the grant holder is among the leading in the whole evaluated field
of research in an international perspective.

Excellent (4)

Research at a very high international level; of international interest with
impact within its field and with publications in internationally leading
journals; the grant holder is among the leading in Sweden in the evaluated
field of research.

Very good (3)

Research at a very good international level with publications in internatio-
nally well-known journals; the grant holder has a good international repu-
tation within the field and the research should receive funding from the
Swedish Research Council if possible.
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Good (2)

Research that is of good international standard and partially published
in well-known international journals. To receive the grade “Good”, the
research should be of sufficient quality to be eligible for funding from the
Swedish Research Council provided there are economical means.

Insufficient (1)

Research of insufficient quality for funding from the Swedish Research
Council. The grade “Insufficient” does not necessarily mean that the
research is of low quality. The research could be good but not good enough
to fulfil the high demands of quality maintained by the Swedish Research
Council.

The Swedish Research Council appreciates a discussion on priorities of
actions, both in terms of financial support and of more structural matters.

To indicate the relative importance of different recommendations, the
following expressions should be used: recommends, strongly recommends
or most strongly recommends.

7. Handling and Distribution of the Report

The report of the expert panel is presented to the Swedish Research Council
and the Scientific Council for Natural and Engineering Sciences. It is also
circulated to all grant holders concerned and, on request, to universities and
any other agencies or persons who have expressed an interest in this kind
of information. All reports of this kind become, by Swedish law, public
documents. Not unexpectedly, an evaluation report sometimes gives rise to
comments by grant holders whose work has been reviewed. If they are in a
written form, they are distributed to the members of the Scientific Council
for Natural and Engineering Sciences.

8. Honorarium

The members of the expert panel receive a small honorarium according to
the regulations of the Swedish Research Council. Travel costs and other
expenses are reimbursed or paid by the Swedish Research Council.
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ABBW AN'D.RCRONYMS -

ACEX Arctic Coring Expedition

AMS Accelerator Mass Spectrometry

ATLANTIS i Palaeoclimatic Analyses of Late Quaternary Lacustrine
and Terrestrial Records of the Atlantic Islands

BP Before Present (1950 AD)

DNA Deoxyribonucleic Acid

GIS Geographic Information System

HOLIVAR.....oorr Holocene Climate Variability

I0DP Integrated Ocean Drilling Program

IOW Institut fiir Ostseeforschung Warnemiinde

IRD Ice-Rafted Debris

ISOMAP......ooeeer Isotope Calibration and Mapping Study

ka Thousand years

LIA Little Ice Age

LOI Loss On Ignition

Ma Million years

MCR Mutual Climatic Range

MIS Marine Isotope Stage

NAO North Atlantic Oscillation

NERC Natural Environment Research Council

NGRIP North Greenland Ice Core Project

NorFa Nordisk Forskerutdanningsakademi (Nordic Academy
for Advanced Study)

oIS Oxygen Isotope Stage

osL Optically Stimulated Luminescence

PAGES Past Global Changes

PLATINA....ooo People, Land, And Time In Africa

TOC Total Organic Carbon

T Half life

1/2

76 INTERNATIONAL EVALUATION OF QUATERNARY GEOLOGY, 2005



=
=
&
-
a
)
(Vo]

(9

APRENDIX 4
-THE SWEDISH R

E

=% DURING TH

8LIShY € nauuag @101
(oonpieq eine )
001 9S€ 001 9S€ MO[[2] YD1B3$3I [BI0100PISOJ nouudyq | ZHH-200Z-629
162-¢002-679 B
208 9SS 1 008 SSE€ | 00S¥Iy | 00S ¢Ov | €00 #8€ uopysod Juapnis qYq nauueg 1€/010002-0¥9 O
YD 0331 [op
BIIDL], UIDISOM JO SORURUAD 16/¥-2002-129
TSOSHIT | 00ZSEL | 00TZSEL | 00ZSEL | 8ET IV | 8EZ VT | 9L69bT | [eIUSWUONAUD Areurajend) e nouusg R S9S-€01S O
sadeaut] YN Paseq S££5000C
Ve Lt 99 €l |99 el ~[1ss0j spremon :udfjod ut YN nauusg -€0IS D
000 O¥1 000 ovl yuawdmbs Qg Rauueg ¥6SZ-€01S O
LLY 26V ueunpeg [e10]
YearageyS a3 ur £3171q
-BLIBA [EJUSWIUOIIAUS PUB D1JRW 20850007
LLY 26V 80F ¥81 | 690 80¢€ ~I[> 3UD0[OH UONN[OSAI YSIH ueunjoeqg -€0IS O
61€ S8I plouly [e10L
61¢ S8I 7 L9 7 £6S €1 7 Ky[1qeniea uoosuow uesy plouly | SOSI8661-0S9 O
£8S 091 usipuy [e10]
UOI3a1 SRUEIY
y3I0N 2y3 ut yuswdoraasp
eWI|D 3Y) JO saduanbasuod
s1qissod ay) pue e 0] onfeg
£8S 091 066 9¢ £6S €1 34} JO SJURAD aFeureIp Ay, URIpUY | €0SI8661-0S9 O
ewwng $00Z ¥00C €002 200z 100z 000Z 3 193fgns109folg alueuing enuo)




APPENDIX 4: SUPPORT FROM THE SWEDISH RESEARCH COUNCIL DURING THE PERIOD OF 2000-2005

000 9£S 000 9£S sasAeue [ed1wayd093 10y Juswdmby [ punprewwey 9S8%-200Z-129
PSS T8y 1 006 OIE | 00S 2OF | 200 ¥8E | TSI S8E uonsod yuspmys QU |  punjrewwer] SE916661-0¥9 O
L6¥ 020 € lyepwat-piejjieg [el0L
SWNSAG [eIUIWUOIIAUY pue
SuoIsuaW(J uewWng  sndoq SHOVd
-dgOI 243 03 UOnNq-1U0d Ysipamg
B - g s1e£ [ed - 000 € UIPIMmS
Ehwﬂwﬁow ur mEWww%mOuM ﬂwuuumw\ﬁw,.ﬁ ﬂﬁmﬁawd
00004L T 000 06€ | 000 06€ | 000 O6€ uo syoedwy uewny :JLIHAMS -PIE[[FED 960€-100Z-129
s[opouwt 2An3d1paid pue
eyep udfjod [1ss0J Uo paseq uon
-ONJIISU0dIY .Evﬂuv\sm ﬁuvﬂuaﬂom
UI UID0[OH Y3 SuLnp AIISISAIp [yepwa
€71 088 €99 6£E | 08F 00S onsuofy pue ssauuado adeaspuer] -preqren €891-€0IS D
[YEpw]
¥SE 0L6 00Z10Z |Z00¥8E | ZSIS8E uopsod yuapmis qud -PIE[[reD 9¢SI8661-0S9 D
€81 8T S pIlg [e10]
000 0SL 000 0sL LrewipomMy SHYOO0UNT ASd yoIQlg 656£-¥002-629
000 00S Z 000 00S ¢ yuswdmbs SNV pIlg SEVE-700Z-THE
w—uﬁmﬁw« u«uﬁﬂjm\ MO mﬁHOUWH ﬁwmhu
-$9119) pUE JULISNIE| Areurdjenb
91e] JO sasA[euE d1}EWI[09e[e] 119€-€002Z-129 pue
€81829¢ 000S/9 |00SZLy |19S€6y  |[19S€6V | 19S €61 “09suen) onpydstusyIaluL Uy pIlg 9/0S0002-€01S O
ewiwng S00C 7002 €002 200Z L00Z 000Z 3 1algns1afolg alueuing pejuo)

INTERNATIONAL EVALUATION OF QUATERNARY GEOLOGY, 2005

78



APPENDIX 4: SUPPORT FROM THE SWEDISH RESEARCH COUNCIL DURING THE PERIOD OF 2000-2005

Kpnys K1eurjdiosipnnu e :spiofy
Jmxoue AJ[edsrporrad Jo 193em wol30q

9y ut ASusyap us8Axo pue Aydeid

€01 +98 SOF 1€y | 869 Tk -0IPAY] ‘91EWI[D UIMID] UOKIE[RI Y], 8ragpIoN 9/SI8661-059 D
ISI8SK 1 |yepwan [e1oL
000 0€T 000 O€T (3dodsornrw 03193s) yuswidmby [qepwa] 9/E1-€01S D
I818Z¢ 1 £920L9 |16 LS9 O 303 uonsod yd183s3T JOTUSG [yepwo] £78£-2007-679
90 91T [ uew|ny [eioL
s30adse 5110351y pue d1yderdoss
9+0 911 T 80y ¥8I | 80F #8L | 80¥ ¥8I | 778 795 -01q - SOIWEUAP SUI[-9913 d)eWI[D uew(ny | $91S000Z-£0IS O
069 069 T uaibujoy [e1oL
9jewI1|d Ut
000 0S6 T 0000S9 | 000059 | 000 0S9 suzayred [erodurd) pue [euoiday u213WIOH ZI61-1002-129
jewId ur
069 0vZ 164 69€ | 668 0LE suzayjed [exoduwroy pue [euorsoy uaIw]oy €€SI8661-0S9 D
¥56 L20 L punjewwey [e1o]
(oysiqv
‘cwﬁmﬁuou‘mu puey jead J130IEqNS B JO
0000801 000 0¥S | 000 O¥S Su12£d uoqIed ut s93UBYD SUIDO[OH |  puUn[IBWWEH 90SE-£007
00¥ 291 € 001 86L |00[86L |00I86L |O0OL89L H(Q 705 uonisod 1851 IOIUSG | PUn[IBWIWEH] 6L11-2007-629
(§ige)
-OSI-OYAAH) syew|D Ised pue
Ju9ssaid 0y %uM e se doﬁummOQEOU
o1dojos] uoneyrdioaid jo siskjeuy
000 £9 000 by | 000 SZ€E [69130[0109331N pue [e130[0IPpAH] |  pun[rewwer] LE8I-100Z-129
ewwng 5002 7002 €00Z 2002 L00Z 0002 a1 123[qns10af0lg aweuing Penuo)

79

INTERNATIONAL EVALUATION OF QUATERNARY GEOLOGY, 2005



APPENDIX 4: SUPPORT FROM THE SWEDISH RESEARCH COUNCIL DURING THE PERIOD OF 2000-2005

61€ S8I 151Absoy [e10]
muﬁwEMUum w&m~
61€ S81 (448 BV 4t woig 93ueyd Rewrp Julnuendy 1s1absoy 98SI8661-059 O
1LLTTST biaquay [e10]
000 ¥¥€ 000 € (39zKTeue-31) yuswdmby 8rquay L6ST-€01SI D
206 689 1S6vv€ | 1S6 PPE SOYE] [62J0Q UL SYUSWIPIS SYE[ PIAIEA 313quy [ 8/SS000Z-€01S D
SJUIWIPIS e[ uisn syue)
-njjod druesio juaisisiad pue Arndiouw jo
698 881 690 ¥+ | 008 ¥¥¢ | uonnyjod opdry jo judwssssse [erodway, Sraquoy 6ZEI-€0IS D
¥0T L9111 1aUss0q [e10]
"$9100 331 1D YHON PUE YD
002 118 009 SOF | 009 SO 3y} Ut 9¢-[D pue O[-9f druagowso) 319ussoq I81S-200C
l6zr 806 ;Umm ;<©N ‘US o
yum mwmﬁmcm JUIWA[? DBI) pue Suneq
00 9S€ 00S 0L | $0S S8L *s915£4d0a8 ddoost paseq 10381300y 339ussod | 08SI8886I-0S9 O
000 0¥ [JEGIY] [e10]
S[e10d uedqquie)) uisn
u01321 DRUB[IY YIION Y3 Ul AJI[Iqeriea
QHNEEU ﬁmwﬁdvuﬂwu 0} ﬁwﬂdﬂmhouﬁ:
000 0S¥ 000 00L | 000 O€€E Jo sisk[eue pue uononnsUEdYY 812q4N L1€-€002-129
€09 10T I bragpioy e3oL
piol Few([ng
WOIJ PI0I2I JuIWIIPIs e ut sreadde
Jse ‘seare ﬁmumNOu vﬂm\ﬁwwwxm wﬂu ur
mEuww%mOUw wﬂu @GN JULWIUOITAUD SULIEWL
00S LEE 00s Leg 343 U0 §309]J2 d3Ueyd eWI]d [8GO[D) S1agpioN 02£S-+00Z-129
ewwng S00Z 7002 €00C 2002 1002 000Z 3 193[qns/233l01g aweuing eRu0)

INTERNATIONAL EVALUATION OF QUATERNARY GEOLOGY, 2005

80



APPENDIX 4: SUPPORT FROM THE SWEDISH RESEARCH COUNCIL DURING THE PERIOD OF 2000-2005

sotweuk(q uead

ONJUE[IY YIION pUe SJUIWIPIS e

009 Sov 009 SO PIATEA [WSHIUSEIN [EIUIWUOIAUY [reqmoug C8L¥-¢00¢-129
1L0 9€¥ 1 00S6SI | 00E619 | LLLTHL ¥6¥ SIS SI 10§ uonisod yd1easax oruny [[eqmoug 6¢916661-01S O
SJUSWIPIS e[
8Ly T6¥ 99 €l |80V 8L | 80V +8L POAIEA PUE WISHOUSEW [EJUSUWIUOIAUY [[eqmoug €105000Z-€01S D
S09 98 S09 98 WSHIUTEW [eIUSWUOIIAUY [reqmoug ¥6SI8661-059 O
W8 ¥IL1 ualbpueg [e1oL
(€ PUB 7 SIO SuLInp uoI3a1 UBdURII)
-IPIJN UI9ISED 3y} pue dDIUR[IY YLION
3y) uaam1aq Surdnod dnewr|d - 393310
[BIIUID 1B ‘SBTUTY Y] JUSLOUY WOL]
00C 118 009 SOF | 009 SO PI0D31 [EIUBURUOD UOHN]OSAI-YTIY ¥ ua13pueg 9€Ty-200¢-T29
SJUSWIPIS SULIBW
pue suLsnoe| A1eUINEN() 918 JO SAIPNIS
9 €16 LE1 9SY $0S LSk onewrode[ed PUL [BJUIUIUOIIAUSOE[E] ua13pueg /8S1-0S9 O
4084184 ualbpuny [e10]
SU30[OH pUe [e1oe[31eT 9y
Sunmp Lpiqersea Q) oueydsounye ur
00S +06 00S199 | 000 ¢ 919ydso1q [e113$91193 Y3 JO 3[01 Y ], ua13puny 1S£€-€002-129
9245 Teroe[3-[eroe[S193ul
1se[ 9y) SULINP SUOHIPUOD JNEWI]D
00¥ 989 00Z €v€ | 00C €vE Pue S[243] “QD) JO UOHINIISUOAI i ud18puny €LE1-200¢-629
202 €95 T 00€90¥ | 00L16S | 00S¥/S | COL066 AN 105 uonsod yd1easar oruny ua13pumy 2960000¢-€01S O
ewwng $00Z ¥00C €002 2002 L00Z 000Z a1 193fqns 30afolg sleuing wenuo)

81

INTERNATIONAL EVALUATION OF QUATERNARY GEOLOGY, 2005



APPENDIX 4: SUPPORT FROM THE SWEDISH RESEARCH COUNCIL DURING THE PERIOD OF 2000-2005

BISSTIY UId)Som
UL SJUSA9 DIBUWIL]D 9UID0[OH %ﬁwmu pue

%umﬁCSOQ SU3D0[OH-9U3D0ISI9[{ dNBWID

£96 10€ £96 991 | 000 9¢1 343 jo suonetea [ereds pue [erodwa], Y31 [YoM. £68-€0ISD
69L9¥S 1 88C €/1 | SSI €69 92€ 089 M4 303 uonisod (2183531 J0rUIg REECN 86/1¥¢-C0L
06 60¥ € piebaisep [e10L
su0z110y e1gda) JO S90USIINI0
uowwod 3y} YSnoiy) uordal onueny
Y3ION 943 Ul Areuiaieng) 93e 9y
WO1J SPI0D3I 9100-30T PUE [BLI}SILI)
00SZ8Z1 00S £09 | 000 S.9 ‘Supiew Jo JUNEp pue UOHE[RII0) prg3ansep 6¢S€-€002-129
€07 €8S T 000 £9S | S96 O¥S | 8EC SLY MS 303 uonsod yd1easax Joruny pIgdansepm ¥2916661-0S9 O
SUSD0[OH Y3 pUB UBHSSYDISAN 93BT
9y3 Sunnp d1ueNy Y1IoN Y3 punoie
986 0LE 799€71  |799€al | 799 €T uonepeA ewi]d pue £3ojouorydoryday, prg3asepy | Z¥8S000Z-€01S O
SPUE]S] 9013€] 94} UO
S8ueyd ewrd pue sOrRUAp UOLIE}
101 ££1 101 €1 -9394 w193-3uo] ‘A30jouorydorydsy, pIedsepm SZ916661-0S9 O
ST 89S € lleqmoug [e10]
Kygdei3oueado
-ode[ed K1eura)en() 918 puB SHUSWIPIS
00S V1 1 000 0¥S | 00S £09 9YE] PIAJEA JO SIIPNIS [BIUSWUOIIAUY [[eqmoug 01S€-€00C
ewiwng S00C 7002 €002 200Z L00Z 000Z 3 1algns1afolg alueuing pejuo)

INTERNATIONAL EVALUATION OF QUATERNARY GEOLOGY, 2005

82



APPENDIX 4: SUPPORT FROM THE SWEDISH RESEARCH COUNCIL DURING THE PERIOD OF 2000-2005

9ELTILEY yHejiyom [e10L
000 06 000 06 LlewpoInyg SFYOO0INT 4Sd YIEIYOM ¥SI8-¥00¢-679
“Juasaid 210594 s1eak 00009
Pue 000°0Z U99MIDq AIIIGRLIBA 9)RWID
000 19T T 000 £9S | 000 65 prdex 03 9suodsai Sruw] pue [BHISILI], REAIE LN £09€-£00¢-129
BIUBWIOY UID)SOM U WNWIXEJN
[B19B[D) ISET] 3y} punoie pue Junnp
000 2Ls 000982 | 000 98¢ Ayiiqersea ewd J[eds [BIUUI[[IW-qng YT [yoM 1£€¢-100¢-T29
ewwng §00Z 7002 €002 2002 1002 0002 3 13[qns/19lo1g sureuing Rejuo)

83

INTERNATIONAL EVALUATION OF QUATERNARY GEOLOGY, 2005
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