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It is those who know little, and not those who know much,  

who so positively assert that this or that problem will never 

be solved by science. 

Charles Darwin

Darwin Center for Biogeosciences 

The Darwin Center for Biogeosciences seeks to perform cutting-edge science at the 

interface of Biology and Earth Sciences. Within the Center, over 100 scientists are 

studying how System Earth is working under continuously changing conditions. 

The Darwin Center’s research mission is to understand the functioning of global, 

regional and local ecosystems, focusing on change and feedback at all time scales 

in and between biotic and abiotic components of a changing Earth.
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Darwin Center for Biogeosciences

VU University Amsterdam - VU

The Faculty of Earth and Life Sciences (FALW) at the VU 

focuses its research on the understanding of the Earth as a 

coupled system with emphasis on interaction within and 

between the geo-, hydro-, bio-, and atmosphere and a 

strong emphasis on finding strategies for sustainable 

resource use. Within the Darwin center several groups are

represented: Geo-Environmental Science and Hydrology, 
Marine Biogeology, and Systems Ecology.

University of Amsterdam - UVA

To enable a sustainable manage-

ment of the system called Earth, 

a thorough understanding of the 

functioning of ecosystems and 

their response to natural and 

human-induced changes is needed. 

The Institute for Bio-

diversity and Ecosystem Dynamics 

meets this challenge through a 

joint effort of scientists with 

expertise in biology, physical 

geography, environmental 

chemistry and mathematical 

modelling. The Paleoecology  
and Landscape Ecology group is 

imbedded in the Darwin Center.

Netherlands Institute of Ecology - NIOO-KNAW

Three Dutch ecological research institutes, founded

in the 1950’s, joined forces in 1992 to form NIOO.

Working in all areas of ecology, NIOO now is the

largest research institute of the Royal Netherlands

Academy of Arts and Sciences (KNAW). NIOO

constitutes the largest and most diverse group of

basic ecologists in the country, of which Ecosystem
Studies, Microbial Ecology, Aquatic Ecology and 

Marine Microbiology directly participate in the 

Darwin Center.

Utrecht University - UU

Utrecht University is an internationally renowned 

top research university and is on the forefront of  

the interdisciplinary approach of combining biology 

and geosciences. Both faculties are well represented 

in the Darin Center with the groups: Biogeology, 
Paleoclimatology & Vertebrate Paleontology, 
Organic Geochemistry & Molecular Paleontology, 
Marine Biogeochemistry, Paleoecology, Biomarine 
Sciences, Environmental Sciences and Ecology and 
Biodiversity.

Radboud University Nijmegen - RUN

RUN hosts the Institute for Water and 

Wetland research which stimulates 

interdisciplinary cooperation between  

the related scientific fields of micro-

biology, ecology and plant and environ-

mental sciences to increase the under-

standing of interactions between plants, 

animals, and microorganisms and their 

interactions with the environment.  

Two top research groups, Microbiology 
and Aquatic Ecology, are directly 

connected to the Darwin Center.

Wageningen University - WUR

Wageningen University is an internationally leading university with study programmes 

and research in the field of healthy food and the living environment. Three excellent 

groups participate in the Darwin center: Nature Conservation and Plant Ecology, the 

Group Earth System Science and Climate and the Microbial Physiology group.

Royal Netherlands Institute for Sea Research - NIOZ

NIOZ is the National Oceanographic Institution of the Netherlands and a major player in 

marine sciences in Europe as well as on a global scale. The mission of NIOZ is to gain and 

communicate scientific knowledge on seas and oceans, and to facilitate marine research 

and education in the Netherlands and Europe. The Marine Organic Biogeochemistry and 

the Biological Oceanography groups participate in the Darwin Center.
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Begin and end
The Darwin Center for Biogeosciences has entered a new and crucial 
stage in her still short but very productive existence. Our center of 
excellence for interdisciplinary research in the field of biogeosciences 
started in 2004 with a subsidy by the Netherlands Organization for 
Scientific Research (NWO). The Darwin Center successively approved 
54 PhD and postdoc positions in six calls. In the summer of 2010, the 
last group of projects was funded in the 7th call. Five new exciting 
programs, with in total 10 positions, now complete the Darwin Center 
research program. This means that the last group of Darwin 
researchers will hopefully finish their projects successfully by the end 
of 2014.

End and begin
Around the same time the last Darwin projects got funded, the first 
group of PhD students completed their projects. This resulted in an 
output of nine excellent PhD theses in 2010. 
It is now time to exploit our scientific findings and successful 
collaboration of biogeosciences groups in the Netherlands. Our large 
group of young researchers is clearly becoming more visible in the 
scientific world. In 2010 they together published over 30 articles in 
high-impact journals. Furthermore we see a clear increase in (foreign) 
visitors to the Darwin Center website. 

International outreach
It is our ambition to further strengthen the Darwin Center for 
Biogeosciences and to remain in action for many years to come. 
Collaboration and interdisciplinary approaches remain the key to 
success for many outstanding questions within the field of 
biogeosciences. In order to become even more well-known to the 
biogeosciences community we will have to work hard and brand the 
Darwin Center as a top research center in biogeosciences. International 
outreach will be crucial for success. An important step will be the 
organization of the first Darwin Summer School in 2011. 

Annual report 2010
This annual report will inform you about the Darwin Center’s activities 
and achievements in 2010, some facts and figures and a description 
of this year’s newly funded projects. Additionally it provides a list of 
all Darwin senior researchers, funded projects and the long-term 
budget till the end of 2014. 

Jack Middelburg, Scientific Director
Bas Leeflang, Managing Director

Introduction
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Anja Mourik

The Middle Miocene climate transition in the Central 
Mediterranean

The Middle Miocene Climate Transition (~15-13.7 Ma) is one of the 
major steps in Cenozoic climate evolution. The rapid expansion of 
the East Antarctic Ice Sheet at ~13.9 – 13.7 Ma caused important 
climate changes on a global scale. Mourik studied the effects of the 
Middle Miocene Climate Transition in the Mediterranean area and 
improved the age models for this crucial time interval. Bulk and 
foraminiferal carbonate isotope records have been constructed to 
record the major δ18O isotope event and the δ13C carbon excursions. 
A divergence between the planktic and benthic isotope signals 
points to an enhanced contrast between surface and deep water, 
possibly related to increased run-off and decreased ventilation. 
From 13.8 Ma onwards, distinct quadruplet cycles containing 
sapropelitic sediments are observed, suggesting a causal connection 
between the main Middle Miocene cooling step, and sedimentation 
and circulation in the Mediterranean. Alternation between 
sediments enriched in eolian dust and the occurrence of sapropels 
suggest that the African monsoon system was already operative in 
the middle Miocene. 

Frederike Verbruggen

Stable oxygen isotopes in fossil chironomids:  
development of a new proxy for past climate change

A better understanding of past and future climate change requires 
the development of proxies, that have the potential to provide long-
term palaeoclimate records, These are needed since instrumental 
measurements of climatic variables have often only started after 
the onset of anthropogenically-induced warming. These 
measurements are, hence, often too short to assess natural 
variability or long-term trends. Therefore, natural archives need to 
be consulted when reconstructing environments older than ~100 
years. Verbruggen examined the use of stable oxygen isotopes in 
chironomids as a proxy for past changes in lake water δ18O and, 
therefore, for past climate change. The use of chironomids to obtain 
δ18O records would eventually allow stable oxygen isotope records 
to be obtained from lakes where δ18O records based on other 
organism groups are difficult to develop. Verbruggen’s results 
indicated that chironomid δ18O was strongly and positively related 
to lake water and precipitation δ18O. Eventually, Verbruggen 
obtained a reliable late glacial and early Holocene chironomid δ18O 
record, that agrees well with the one obtained from bulk carbonates, 
which allowed for inferences of past lake water δ18O and climatic 
variability. 

Cornelia Blaga

Glycerol dialkyl glycerol tetraether membrane lipids 
in lacustrine environments and their application as 
proxies for palaeoclimate reconstructions

Lacustrine sediments often contain relatively high amounts of 
organic matter because of limited bottom water oxygenation and 
relatively high sedimentation rates. Blaga describes the distribution 
and biological sources of GDGT (glycerol dialkyl glycerol tetraether) 
membrane lipids in lacustrine environments, their potential use as 
temperature proxies and their application in reconstructing past 
continental temperatures. After showing the feasibility of GDGT 
membrane lipids as a proxy for palaeoclimate Blaga reconstructed 
temperature changes during the Late Glacial Interstadial, the 
Younger Dryas and the Early Holocene (~14,600 to 10,600 cal. yr BP) 
by determining the relative distribution of GDGTs in a sediment core 
from Lake Lucerne. Reconstructed lake temperatures indicate a 
step-wise pattern of climate change, with a warming at the onset of 
the late-glacial interstadial, followed by an abrupt cooling at the 
onset of Younger Dryas and a rapid warming from 5.5 to 9 C at the 
Younger Dryas/Holocene transition within less than 200 years.

Thorsten Bauersachs

Development and application of proxies for past  
cyanobacterial N2 fixation

The results of the study by Thorsten Bauersachs show that 
heteroscystous cyanobacteria in the geologic past have played an 
important role in the marine nitrogen cycle. Nitrogen is an essential 
element which in large parts of the ocean limits the growth of algae, 
despite the fact that dissolved nitrogen gas forms the largest 
reservoir of nitrogen in the ocean. However, only a limited number 
of micro organisms can use the nitrogen gas. These micro organisms 
reduce atmospheric nitrogen gas into ammonia during a biological 
nitrogen fixation process. This process is the main way to produce 
accessible organic nitrogen in the marine environment. 
Cyanobacteria are the main nitrogen fixating micro organisms. 
These bacteria use the enzyme nitrogenase to fix nitrogen, an 
enzyme that is inactive in the presence of oxygen. Heterocystous 
cyanobacteria use a specialized cell, the heterocyst, in order to 
shield the enzyme from oxygen. The wall of this specialized cell 
contains heterocystous glycolipids. Bauersachs used these 
compounds to trace the presence of this important group of micro-
organisms in present and past environments.

PhD theses 2010

Around the same time the last Darwin projects got funded, the first group of Darwin PhD students finished 

their projects. This resulted in an output of nine excellent PhD theses. Below you will find short summaries  

of the theses.
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Justine Compaore

‘Oxygen and temperature in relation to nitrogen  
fixation in cyanobacteria - In the daily life of  
cyanobacteria’

Cyanobacteria occupy a unique position among the N2-fixing 
microorganisms. Cyanobacteria are the only oxygenic 
photosynthetic organisms capable of N2 fixation and they combine 
it with the fixation of CO2. Nitrogenase, the enzyme catalyzing the 
reduction of atmospheric dinitrogen to ammonia is extremely 
sensitive to oxygen. The occurrence of nitrogenase and the fixation 
of dinitrogen in the oxygenic and aerobic cyanobacteria is therefore 
an enigma that is still poorly understood. Compaore reveals that 
unicellular diazotrophic cyanobacteria are unable to fix N2 under 
fully aerobic conditions. This suggests that in their natural 
environment these organisms must be exposed to O2 concentrations 
well below air saturation at least during the periods that they 
actively fix N2 (i.e. during the dark). Furthermore, temperature is 
identified as an important factor for dinitrogen fixation in 
cyanobacteria. Compaore furthermore found that the O2 flux into 
the heterocyst is dynamically regulated by temperature. 

Lucy Stap

Palaeoceanographic and biotic response during early 
Eocene extreme global warming events

During the Early Eocene (56-50 million years ago) the Earth 
experienced some brief periods of extreme global warming due to 
rapid increases in CO2 concentrations in the atmosphere. Evidence 
of these extreme global warming events can be found in rocks and 
fossils on land and in sea (like unicellular fossils). To better 
understand the implications of these brief periods of extreme global 
warming on the biota and the paleo-oceaonography, Stap examined 
ocean floor cores from the South Atlantic. Her research shows that 
increased CO2 concentrations acidified the ocean, causing many 
unicellular calcareous fossils to dissolve during these periods. This 
process resulted in deep-red clay layers within the sediment column. 
The study of planktic and benthic ecosystems on the basis of 
chemical composition of the calcareous fossils and the composition 
of fauna can provide insight into the impact of rising CO2 
concentrations on the current climate and life on earth.

Eveline Speelman

Reconstruction of the Arctic Ocean environment 
during the Eocene Azolla interval using geochemical 
proxies and climate modeling

During a period in the Eocene, 49 Myrs ago, the Earth was not 
covered with ice-sheets, but with enormous quantities of the 
aquatic floating fern Azolla. This freshwater fern currently ranks 
amongst the fastest growing plants on earth and lives in symbiosis 
with nitrogen-fixating cyanobacteria. 

Extensive organic geochemical analyses of Eocene Arctic sediments 
and extant Azolla filiculoides has been done. Analyses of the 
hydrogen isotopic composition (dD) of the novel biomarkers for 
Azolla combined with isotope modelling resulted in important 
conclusions. Speelman found that the symbiotic relationship 
between Azolla and Anabaena Azollae dates back to the Eocene and 
that it contributed to the fast growth of the fern Azolla. The Arctic 
Ocean freshened considerably during this period. Enormous 
quantities of organic material derived from Azolla were subsequently 
stored in the Arctic sediments, which resulted in a world-wide 
decrease in atmospheric pCO2, thereby contributing to the transition 
from the Eocene greenhouse to our present-day temperate climate. 

Judith Barke

Palaeoecological and palaeoclimatological impli-
cations of the Eocene Northern Hemisphere Azolla 
phenomenon

Judith Barke performed an integrated palynological and 
cyclostratigraphical analysis of the recovered ‘Azolla interval’ in 
IODP core 302-M0004A-11X. Her findings suggest periods of 
enhanced rainfall and runoff during Azolla blooms, presumably 
linked to increased local summer temperatures during obliquity 
maxima. Palaeobotanical and palynological investigations reveal 
that five different species of Azolla had coeval blooms and spread 
across different areas, both on and around the Arctic and Nordic 
Seas. Warm climates, high precipitation and related runoff probably 
led, at least episodically, to in situ Azolla blooms on extraordinarily 
low-salinity ocean surfaces. Barke additionally found that climatic 
conditions also enabled Azolla to bloom in extensive wetlands on 
adjacent continents from where its remains were transported to 
oceanic settings. The eventual demise of the Azolla may be related 
to a crucial decrease in mid to high-latitude precipitation, possibly 
caused by decreasing global temperatures in the middle Eocene.
 

Maarten van Hardenbroek

Stable carbon isotopes of invertebrate remains: do 
they reveal past methane release from lakes?

Lakes are a source of methane, an important greenhouse gas in the 
atmosphere. In order to understand increasing methane emissions 
in the present, it is important to study the variations of methane 
release during past periods of climate change. Hardenbroek explored 
a method to reconstruct past methane availability in lakes based on 
the stable carbon isotope composition (delta 13C) of aquatic 
invertebrate remains. He demonstrated that methane-derived 
carbon is incorporated into chironomid head capsules. Research on 
lakes in Sweden and Siberia suggests that delta 13C in remains of 
several invertebrates can be indicative of methane availability in 
lakes. The research in this thesis demonstrates the potential to use 
taxon-specific stable carbon isotopes analysis of invertebrate 
remains for qualitative reconstructions of methane availability in 
lakes. This new method will lead to a better understanding of lake 
methane emissions in relation to climate change.



Bacteria-plant cooperation existed millions of years ago
PNAS publication by Thorsten Bauersachs and Eveline Speelman

A team of Darwin Center researchers have found fossil evidence of symbiosis between water plants and certain 

types of bacteria in millions-of-years-old sediments. The team’s findings have been published in the Proceedings 

of the National Academy of Sciences USA. Darwin PhD students Thorsten Bauersachs (NIOZ) and Eveline 

Speelman (UU) are first and second author of the article. The team developed a new technique to analyze the 

abundance of these bacteria in sediments of different geological ages. The research contributes to the 

understanding of global nitrogen cycling since these bacteria play a key role in this process. 

New tracer for fossil bacteria developed 
In large parts of the present-day oceans, cyanobacteria play a key role in the nitrogen cycle as they 
provide nitrogen for the growth of algae. Until now, it has been difficult to identify these bacteria in 
sediments and to determine their role in the nitrogen cycle in the geological past. The Darwin Center 
team has developed a new analytical screening technique to analyze fossil components of cyanobacteria 
in ancient sediments. Screening sediments of different geological ages has revealed that these 
components of cyanobacteria were preserved well over time. At certain times in Earth’s history, 
cyanobacteria proliferated and, by providing a source of nitrogen, helped sustain a high primary 
production by algae in sun-lit surface waters. 

 

Symbiosis found in 49-million-year-old sediments 
Components of cyanobacteria have been discovered in 49-million-year-old sediments from the Arctic 
Ocean. At that time, the ocean was covered by a freshwater surface layer that permitted Azolla ferns to 
grow. At present, Azolla are growing in symbiosis with certain cyanobacteria species. After applying a 
new tracer technique to compare ancient Arctic Azolla remains with those of present-day Azolla, it 
turned out that the same cyanobacteria species were already living in symbiosis with this fern 49 
million years ago.

Cyanobacteria key organisms in present-day nitrogen cycle 
Nitrogen is an essential element for algae to grow. Algae are at the basis of the food web in large parts 
of the oceans. There is a large reservoir of nitrogen in the marine environment in the form of dissolved 
nitrogen gas. However, this reservoir can only be tapped by a few microorganisms, mainly cyanobacteria, 
as they can reduce nitrogen to ammonium, a process referred to as biological nitrogen fixation. Some 
algae and plants benefit from this by living in symbiosis with these nitrogen-gas-fixing cyanobacteria, 
thus obtaining a direct supply of ammonium.

Publication 
Thorsten Bauersachs, Eveline Speelman, Ellen Hopmans, Gert-Jan Reichart, Stefan Schouten and Jaap 
Sinninghe Damsté (2010). Fossilized glycolipids reveal past oceanic N2 fixation by heterocystous 
cyanobacteria. Proc. Nat. Acad. Sci. USA, 107 (45), pp. 19190-19194.
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Methane emissions reduced by symbiotic bacteria
Nature Geoscience publication by Nardy Kip and Julia van Winden

Methane ‘eating’ bacteria that live in symbiosis with peat-moss occur worldwide. This was demonstrated by 

researchers from Radboud University Nijmegen, Utrecht University and the Royal Netherlands Institute for Sea 

Research. These bacteria consume large quantities of the methane produced by the mosses and this process is 

therefore responsible for methane emission reduction in peat bogs across the world. The study was published 

in Nature Geoscience on 22 August 2010. Darwin Center PhD students Nardy Kip and Julia van Winden are first 

and second author of the article.

Carbon storage 
Peat bogs store up to a third of all terrestrial carbon on Earth, and are one of the largest natural sources of 
atmospheric methane. Anaerobic degradation of submerged Sphagnum species—mosses that are prevalent 
in peat bogs across the globe—produces significant quantities of methane in these systems. A large fraction 
of this methane is consumed by aerobic methane-oxidizing bacteria, known as methanotrophs. In return, 
the methanotrophs provide Sphagnum mosses with carbon. In the article it was demonstrated that 
Sphagnum associated methane oxidation occurs ubiquitously across the globe. 

Mosses across the world 
Sphagnum mosses have been collected from pools, lawns and hummocks in nine Sphagnum-dominated 
peatlands across the world. In a series of laboratory incubations their capacity to oxidize methane was 
measured. All mosses were capable of oxidizing methane. The rate of methane oxidation increased with 
temperature, and was most pronounced in submerged mosses, collected from peatland pools. 
 

Symbiosis 
According to DNA microarray analyses, the methanotrophic community responsible for methane oxidation 
was highly diverse. 13C labeling revealed that methane-derived carbon was incorporated into plant lipids 
when mosses were submerged, indicative of a mutually beneficial symbiosis between mosses and 
methanotrophs. The findings suggest that the interaction between methanotrophs and Sphagnum species 
may play a role in carbon recycling in waterlogged Sphagnum vegetation, potentially reducing methane 
emissions. 
 

Publication
Nardy Kip, Julia F. van Winden, Yao Pan, Levente Bodrossy, Gert-Jan Reichart, Alfons J. P. Smolders, Mike S. M. 
Jetten, Jaap S. Sinninghe Damsté, Huub J. M. Op den Camp (2010). Global prevalence of methane oxidation by 
symbiotic bacteria in peat-moss ecosystems, Nature Geoscience, 3 (9), pp. 617-621.

98
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New Darwin Center website launched
On 17 February 2010 the new Darwin Center website was launched. 
The look and feel of the website has completely been changed. In 
general the site now provides much more information and better 
shows what the Darwin Center is all about. It includes personal 
pages of all Darwin Center members, all publications and theses, 
and information on all projects. The homepage directly shows what 
is happening within the Darwin Center and biogeosciences in the 
Netherlands, by giving an overview of the latest news and upcoming 
events. 

Some website facts
• Average number of visitors per month: 600 (and increasing)
•  Most visited pages are Home, Search people, Newsarchive and 

Darwin Days
•  About 50 % of the website visitors came in through a search 

engine. About 25 % is direct traffic and 25 % of the visitors came 
from a referring website. 

Darwin Days 2010
On 21 and 22 April 2010 the Darwin Days were organized for the 
fourth time, this year in conjunction with the ‘Nederlands 
Aardwetenschappelijk Congres (NAC)’. The first Darwin Day was 
exclusively about Darwin research and on the second day a Darwin 
session was organized during NAC. A total of 55 people attended the 
conference. From the questionnaire, completed by 24 participants, 
can be concluded that the Darwin Days have been useful and 
inspiring and that the atmosphere was very good. On a scale from 1 
to 10, the Darwin Days were given a rating of 7.6. In response to the 
comments in the questionnaire, some changes have been made in 
the 2011 program, to attract even more people and to increase the 
interactivity.

Darwin Christmas lecture 2010 
On 12 December 2010 the sixth edition of the Darwin Christmas 
lecture was held by marine biologist and Professor Carlo Heip. The 
lecture focused on the current knowledge on diversity of life in 
oceans and, maybe even more important, how much and what isn’t 
known yet. The interest in the topic was clearly very high; within 
two weeks after opening the registration, the lecture was completely 
sold out. 

Highschool educational program ‘Living Earth’
Dutch biogeologists and the Junior College Utrecht have together 
developed a Biogeology educational program for Dutch highschool 
students. The Darwin Center partly funded this project. The program 
addresses the evolution of ocean and terrestrial life and the way it is 
linked to the silica cycle. The program has been developed for the 
highschool course ‘Nature, Living and Technique’ (Natuur, Leven en 
Techniek), in which subjects on the interface of biology, physics, 
physical geography, chemistry and mathematics are the center of 
attention. By the end of 2010 the program entered the testing phase; 
in 2011 it will be implemented in highschool educational programs.
 

Urbino Summer School 2010
The Darwin Center again contributed to the 2010 Urbino Summer 
School in Paleoclimatology (USSP). The by now world-famous USSP 
brought together approximately 45 world experts in climatology 
and climate modeling, paleontology, paleoceanography, 
paleoclimatology and geochemistry to lecture about 60 typically 
first-year graduate students from more than 15 nations. 

Workshop on flux measurements
Om 11 and 12 November the workshop ‘C/H2O/energy balance in 
boreal and arctic regions’ was organized at Wageningen University. 
It was dedicated to 10 years of international cooperation in flux 
measurements. The Darwin Center contributed to this event.

Darwin Center activities 2010

Communication and collaboration is essential to the Darwin Center, not only between researchers and the 

office, but also with the broader scientific community and towards the more general public. Creating brand 

awareness is important in establishing the status of the Darwin Center within the scientific community and 

within Dutch society. In this light, the Darwin Center once again organized a series of well attended activities 

listed below.
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Greenhouse gas emissions in permafrost areas in Siberia
Title: The carbon and greenhouse gas balance of permafrost degradation 
Dr. Ko van Huissteden (VU University Amsterdam, Faculty of Earth and Life Sciences)
Dr. Monique Heijmans (Wageningen University and Research Centre)

This research focuses on monitoring the carbon and greenhouse gas balance in permafrost areas. The newest 
greenhouse gas monitoring technologies are combined with experiments and computer models. When 
permafrost is thawing, large volumes of CO2, CH4 and possibly N2O are released, and these may further 
increase global warming. The magnitude of this feedback mechanism, however, is very uncertain. There are 
also very few field data from Siberia, the world’s largest frozen land mass. The objective of this research 
program is to gain insight into the greenhouse gas balance of various processes associated with permafrost 
degradation, such as the formation of pools and lakes.

Role of bacteria in marine sedimentary processes
Title: Present and past role of chemoautotrophy in marine sediments 
Dr. Eric Boschker (Netherlands Institute of Ecology NIOO-KNAW)
Dr. Laura Villanueva (Royal Netherlands Institute for Sea Research NIOZ)

This study addresses the role of bacteria in marine sedimentary processes. Bacteria that use chemical energy 
to bind carbon dioxide are called chemoautotrophic. Relatively little research has been done into this process 
in coastal sediments. However, there are indications that the process may be much more important than 
previously assumed. Chemoautotrophy is mainly driven by reoxidation of sulfides and ammonium, which 
formed during anoxic decomposition of organic material. The present study will address the spatial 
distribution of reoxidation processes in sediments. This can shed light on the effects of burrows made by 
organisms as hotspots of reoxidation processes and chemoautotrophy. We will also measure chemoautotrophy 
rates and identify the micro-organisms involved. The study will greatly increase our knowledge of 
chemoautotrophy and its role in the carbon cycle in coastal sediments, both in the present and in the 
geological past.

Recovery of marine ecosystems from Anoxia
Title: Dynamics of coastal hypoxia: an experimental study of sediment ecosystem recovery from Anoxia
Prof. Jack Middelburg (Utrecht University, Faculty of Geosciences)
Dr. Filip Meysman (Netherlands Institute of Ecology NIOO-KNAW)

This experimental study addresses the recovery mechanisms of marine ecosystems after Anoxia. We will 
carry out experiments in the field in which sediment will be completely shut off from oxygen for periods 
of between one and sixteen weeks, and study the way organisms and biogeochemical cycles recover after 
oxygen returns. Anoxia in the lower parts of coastal waters can result in large-scale mortality of fish and soil 
organisms. Well-known ‘dead zones’ include the Gulf of Mexico, the East China Sea and the Baltic Sea. The 
recovery of these systems is often problematic and little is known about the exact mechanisms involved. 

New research programs

In the summer of 2010, the last group of projects was funded in the 7th call. Five new exiting programs,  

with in total 10 positions, now complete the Darwin Center research program.

3 |

2 |

1 |
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New research programs

Role of bacteria in the methane and nitrogen cycles
Title: Contribution of nitrite-dependent methane oxidation to the past and present nitrogen cycle in coastal 
and estuarine ecosystems
Prof. Mike S.M. Jetten (Radboud University Nijmegen)
Prof. Jaap Sinninghe Damsté (Royal Netherlands Institute for Sea Research NIOZ)

This study addresses the contribution of the recently discovered Methylomirabilis oxyfera bacteria to the 
methane and nitrogen cycles in sediments at the interface between river and sea. Studies of sediments in the 
Dutch Wadden Sea and the Schelde River have shown that the nitrite that is introduced into the sediment by 
river water can decompose rapidly. Under anoxic conditions, the greenhouse gas methane may then be 
generated in these sediments. The oxygen-producing, methane-oxidizing bacteria Methylomirabilis oxyfera 
may make a significant contribution to this nitrite and methane conversion, but this has never been studied 
in these sediments. The study will also focus on ways to identify these bacteria in older rocks. Because there 
was no oxygen on early Earth, but large volumes of nitrogen oxides and methane were available, these 
bacteria may also have played an important role in the evolution of the Earth. The present study will also 
generate knowledge on potential applications of these microbes in new, and more sustainable water-
treatment technologies.

Role of micro-organisms in the carbon cycle
Title: Biogeochemical cycling of organic matter in coastal marine sediments
Prof. Fons Stams (Wageningen University and Research Centre)
Prof. Jaap Sinninghe Damsté (Royal Netherlands Institute for Sea Research NIOZ)

This study focuses on the role of micro-organisms in the carbon cycle in near-shore, marine sediments. The 
composition of organic material in near-shore marine sediments is mainly determined by primary production, 
inflow from rivers and remineralization. Various organisms are involved in the remineralization of organic 
material under anoxic conditions. Fermentation bacteria convert oligomeres into various organic products. 
Further conversion by secondary fermenters, sulfate reducers, acetic-acid producers and methane producers 
results in carbon dioxide, methane and hydrogen sulfide as final products. Micro-organisms are therefore 
closely involved in the biogeochemical cycles. Despite their crucial role in the global carbon cycle, the huge 
diversity, metabolic capacity and specific interactions of micro-organisms have largely been neglected. The 
present study focuses in particular on the micro-organisms involved in remineralizing volatile fatty acids 
(C2-C4) and C-1 compounds. 

4 |

5 |
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Melike Balk, Farrakh Mehboob, Antonie H. van Gelder, W. Irene C. 
Rijpstra, Jaap S. Sinninghe Damsté and Alfons J. M. Stams (2010). 
(Per)chlorate reduction by an acetogenic bacterium, Sporomusa sp., 
isolated from an underground gas storage. Applied Microbiology 
and Biotechnology 88: 595-603.

Bauersachs, T., Speelman, E.N., Hopmans, E.C., Reichart, G.J., 
Schouten, S., Sinninghe Damsté, J.S. (2010). Fossilized glycolipids 
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The publications below have been derived from Darwin Center research projects in 2010.
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Appendix



The 2004 – 2014 budget is depicted below. In green are the expenditures of the Darwin Center in the years 

2004 – 2010. Allocated funds for Darwin research projects are depicted in blue. Budget is also reserved for 

special project expenditures and calamities.

 Long Term Budget Darwin Centrum for Biogeosciences (k€)                                                                   allocated funds 

in blue                 

17

Long term Budget Darwin Center

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total

INCOME

NWO-ALW 500 1.500 1.500 1.000 0 1.000 1.000 500 1.000 0 0 8.000

Matching Participants 500 1.500 1.500 1.000 1.000 1.000 1.000 500 0 0 0 8.000

Total 1.000 3.000 3.000 2.000 1.000 2.000 2.000 1.000 1.000 0 0 16.000

Carry forward from previous financial year 0 989 2.990 4.038 3.745 2.157 2.460 3.172 2.524 2.138 753

Budget size 1.000 3.989 5.990 6.038 4.745 4.157 4.460 4.172 3.524 2.138 753

EXPENDITURE

Darwin Center Organization:

Staff 7 79 83 110 112 150 71 94 94 70 70 940

Peer review 0 10 6 9 3 8 8 0 0 0 0 44

Office  0 2 3 4 6 4 4 6 6 6 6 47

Audit 0 0 2 2 2 2 2 2 2 2 2 18

Accomodation 0 10 10 10 10 10 10 10 10 10 10 100

Communication 4 58 63 163 150 76 65 59 59 83 83 863

Projects 1st phase:

Salary costs 1st call (16) 0 800 800 800 800 0 0 0 0 0 0 3.200

Material costs 1st call 0 40 40 40 40 0 0 0 0 0 0 160

Salary costs 2nd call (14) 0 0 700 700 700 700 0 0 0 0 0 2.800

Material costs 2nd call 0 0 35 35 35 35 0 0 0 0 0 140

Salary costs 3rd call (4) 0 0 200 200 200 200 0 0 0 0 0 800

Material costs 3rd call 0 0 10 10 10 10 0 0 0 0 0 40

Salary costs 4th call (4) 0 0 0 200 200 200 200 0 0 0 0 800

Material costs 4th call 0 0 0 10 10 10 10 0 0 0 0 40

Salary costs 5th call (5) 0 0 0 0 250 250 250 250 0 0 0 1.000

Material costs 5th call 0 0 0 0 12 13 12 13 0 0 0 50

Projects 2nd phase:

Salary costs 6th call (11) 0 0 0 0 0 0 605 605 605 605 0 2.420

Material costs 6th call 0 0 0 0 0 0 27 28 27 28 0 110

Salary costs 7th call (10) 0 0 0 0 0 0 0 550 550 550 550 2.200

Material costs 7th call 0 0 0 0 0 0 0 25 25 25 25 100

Special project expenditures & calamities:

Equipment 0 0 0 0 0 0 0 0 0 0 0 0

Fieldwork 0 0 0 0 25 30 23 0 0 0 0 78

Calamities 0 0 0 0 23 0 0 7 7 7 7 51

International exchange 0 0 0 0 0 0 0 0 0 0 0 0

Total 11 999 1.952 2.293 2.588 1.698 1.288 1.648 1.386 1.386 753 16.000

Budget size minus expenditure 989 2.990 4.038 3.745 2.156 2.460 3.170 2.524 2.137 753 0
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Darwin research - programs and projects

Program nr.
Project nr.

Theme
Program coordinator
Project leader

Researcher (PhD/PD)
  Funding date Project
  Start                  End 

1010 1 Stams  

1011a  Stams Melike Balk (PD) 15-sep-05 15-mar-07

1011b  Stams Ton van Gelder (techn) 1-dec-06 15-sep-08

1012  Sinninghe Damsté Robert Gibson (PD) 15-jun-09 15-jun-11

1020 1 & 2 Sinninghe Damsté  

1021  Stal Justine Compaore (PhD) 1-feb-06 31-dec-10

1022  Sinninghe Damsté Thorsten Bauersachs (PhD) 1-jan-06 31-dec-09

1030 1 Laanbroek  

1031  Laanbroek Juanjuan Wang (PhD) 1-nov-05 30-apr-10

1032  Van Cappellen Suzann Vollrath (PhD) 1-jan-07 1-jan-11

1040 1 Dolman  

1041  Dolman Frans-Jan Parmentier (PhD) 1-sep-06 31-aug-10

1042  Aerts Frida Keuper (PhD) 1-feb-07 1-feb-11

1043  Berendse Daan Blok (PhD) 15-mar-07 15-mar-11

1044  Lotter Maarten van Hardenbroek (PhD) 1-jan-07 31-dec-10

The Darwin Center for Biogeosciences only funds multidisciplinairy programs in which biologists and earth 

scientists collaborate. Only Darwin Center researchers can apply for funding. The 64 research projects started 

to date involve 51 PhD students and 13 post docs.

Prog.nr. Program title

1010  Bacterial anaerobic methane oxidation in high 
temperature environments

1020  Role of cyanobacteria in present and past biogeochemical 
cycling

1030  The role of microbial activity in iron-deposition in 
wetland ecosystems

1040  Biogeological feedbacks between temperature change, 
hydrology, vegetation change, and the carbon cycle at 
high latitudes

1050  The role of crenarchaeota in the marine nitrogen cycle
1060  Carbon recycling in peat bogs, with special emphasis on 

the role of methanotrophic symbionts
1070  The DARWIN Azolla project – (palaeo) ecology and 

biogeochemistry of the freshwater fern Azolla and its 
importance in global biogeochemical cycles

1080  Impact of benthic processes on biogeochemical organic 
carbon cycling and organic proxy records in marine 
sediments

1090 The role of benthic foraminifera in the global N-cylcle
1100  The Darwin Phosporus cycle project: Role of sulphate-

reducing bacteria in sediment phosporus preservation 
and consequences for global climate change

1110  Anaerobic ammonium oxidation: Impact on present and 
past oceanic nitrogen cycling

2010  Validation of palaeotemperature proxies in marine and 
lacustrine systems

2020 Origin and cause of Paleogene hyperthermal events

2030  Biological validation of carbonate-based proxies and 
application to the Middle Miocene onset of icehouse 
conditions and the closure of the Tethys: seasonality  
as a key factor

2040  Niche engineering and the evolution of biogeochemical 
cycles through time

2050  Continental climate signals from marine sediments: 
validation of organic proxies based on membrane lipids  
of soil bacteria

2060  Microbial carbon fixation in past and future high CO2 

oceans
3010  Present and past pathways for ammonium oxidation in 

the oxygen-depleted waters of the ocean
3020  Double Trouble - Consequences of Ocean Acidification 

- Past, Present and Future
3030  Plants in a low CO2 world: proxy development for the 

Pleistocene plant record and reconstructed feedbacks 
on the carbon cycle

3040 Sensing Seasonality
3050  The carbon and greenhouse gas balance of permafrost 

degradation
3060  Present and past role of chemoautotrophy in marine 

sediments
3070  Contribution of nitrite-dependent methane oxidation  

to the past and present nitrogen cycle in coastal and 
estuarine ecosystems

3080  Biogeochemical cycling of organic matter in coastal 
marine sediments

3090  Dynamics of coastal hypoxia: an experimental study of 
sediment ecosystem recovery from Anoxia
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Program nr.
Project nr.

Theme
Program coordinator
Project leader

Researcher (PhD/PD)
 Funding date Project
 Start                   End 

1050 1 Sinninghe Damsté  

1051  Jetten Suzanne Haaijer (PD) 1-jan-07 1-apr-10

1052  Middelburg Bart Veuger (PD) 1-jul-07 1-mar-11

1053  Sinninghe Damsté Angela Pitcher (PhD) 1-may-06 1-may-10

1060 1 Jetten  

1061  Jetten Nardy Kip (PhD) 16-0ct-06 16-okt-10

1062  Sinninghe Damsté Julia van Winden (PhD) 1-jul-07 1-jul-11

1070 1 Lotter  

1071  Roelofs Monique van Kempen (PhD) 1-oct-06 1-oct-10

1072  Lotter/Brinkhuis Judith Barke (PhD) 1-sep-06 31-aug-10

1073  Reichart Eveline Speelman (PhD) 15-jul-06 15-jul-10

1080 1 & 2 Schouten  

1081  Middelburg Lara Pozzato (PhD)  17-apr-08 17-aug-12

1082  Schouten Sabine Lengger (PhD)  1-nov-08 1-nov-12

1090 1 Jetten  

1091  Jetten Laura van Niftrik (PD)  1-dec-08 31-may-10

1092  van der Zwaan Karoliina Koho (PD)  1-apr-09 14-jul-10

1100 1 Van Cappellen  

1101  Laanbroek Anne Steenbergh (PhD) 1-oct-07 1-oct-11

1102  Slomp Virginia Palastanga (PD) 1-feb-08 1-feb-11

1110 1 & 2 Jetten  

1111  Jetten Wouter Maalcke (PhD)  15-feb-08 15-feb-12

1112  Sinninghe Damsté Darci Rush (PhD)  1-aug-08 1-jul-12

2010 2 Sinninghe Damsté  

2011  Sinninghe Damsté Cornelia Blaga (PhD) 1-nov-05 1-nov-09

2012  Laanbroek Liesbeth Vissers (PhD) 1-oct-05 1-oct-09

2013  Lotter Frederike Verbruggen (PhD) 1-oct-05 1-oct-o9

2020 2 Ganssen  

2021  De Lange Shauna Ni Flaithearta (PhD) 1-feb-06 1-feb-10

2022  Ganssen Mascha Dedert (PhD) 1-mrt-06 1-feb-10

2023  Lourens Lucy Stap (PhD) 1-mar-06 1-mar-10

2030 2 Van der Zwaan  

2031  Reichart Jos Wit (PhD) 1-dec-07 1-dec-11

2032  Ganssen - - -

2033  Hilgen Anja Mourik (PhD) 1-sep-05 1-sep-09

2040 2 Van der Zwaan  

2041  Van der Zwaan Margreet Brouwer (PhD) 15-jan-08 6-aug-13

2042  Middelburg Johan van Frausum (PhD) 22-nov-06 21-nov-10

2050 2b Sinninghe Damsté  

2051  Stams Rozelin Aydin (PhD) 15-mar-07 15-mar-11

2052  Sinninghe Damsté Francien Peterse (PhD) 1-jan-07 1-nov-11

2060 1 & 2 Middelburg  

2061  De Baar Astrid Hoogstraten (PhD) 1-nov-07 1-nov-11

2062  Middelburg Anna de Kluijver (PhD) 7-apr-08 7-apr-12

2063  Schouten Petra Schoon (PhD) 1-mar-08 1-mar-12
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Program nr.
Project nr.

Theme
Program coordinator
Project leader

Researcher (PhD/PD)
Funding date Project
Start                    End

3010 1 & 2 Jetten  

3011  Jetten Suzanne Haaijer (PhD) 1-apr-10 31-dec-12

3012  Sinninghe Damsté

3020 2 Reichart  

3021  Brinkhuis/Sluys Mirja Hoins (PhD) 1 feb-11 1-feb-15

3022  Reichart Antje Funcke (PhD)

3023 Bijma Vibe Schourup-Kristensen (PhD) 1-oct-09 30-sep-12

3024 Brussaard Kate Crawfurd (PD)

3030 2 Kürschner  

3031  Kürschner Alexandra Hincke (PhD) 1-dec-10 1-dec-14

3032  Aerts Andries Temme (PhD) 1-apr-11 1-apr-15

3040 2 Ganssen  

3041  Bijma Gerald Langer (PD) 1-apr-10 31-mar-13

3042  Reichart Lennart de Nooijer (PD) 1-apr-10 31-mar-13

3043 Ganssen Wouter Feldmeijer (PhD) 1-apr-10 31-mar-14

3050 1 Van Huissteden  

3051  Van Huissteden Artem Budishchev (PhD) 3-feb-11 3-feb-15

3052  Heijmans Bingxi Li (PhD) 1-feb-11 31-jan-15

3060 1 & 2 Boschker  

3061 Boschker Diana Vasquez Cardenas (PhD) 1-jan-11 31-dec-14

3062 Villanueva Yvonne Lipsewers (PhD) 1-jan-11 31-dec-14

3070 1 & 2 Jetten  

3071 Jetten Katharina Ettwig (PD) 1-aug-10 31-jul-13

3072 Sinninghe Damsté Dorien Kool (PD)

3080 1 Stams  

3081 Stams Derya Ozuolmez (PhD) 15-nov-10 15-nov-14

3082 Sinninghe Damsté

3090 1 Middelburg  

3091 Middelburg F. Sulu-Gambari (PhD) 1-jan-11 31-dec-14

3092 Meysman Dorina Seitaj (PhD) 2-feb-11 31-jan-15
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Darwin research groups

Participating institutes and their research groups, leaders & members Period

UU

Biogeology, Paleoclimatology, Vertebrate Paleontology: Lourens

Prof. dr. G.J. van der Zwaan (chair in Biogeology) since beginning - 2010

Prof. dr. L.J. Lourens (chair in Paleoclimatology) since beginning

Dr. F.J. Hilgen (associate professor) since beginning 

Dr. W. Wessels (0.3 assistant professor) since 2010

Prof. dr. J. Reumer (0.2 chair in Vertebrate Paleontology) since 2010

Organic Geochemistry and Molecular paleontology: Sinninghe Damsté

Prof. dr. J.S. Sinninghe Damsté (0.2 chair in Organic Geochemistry) since beginning

Prof. dr. ir. S. Schouten (0.2 chair in Molecular Paleontology) since beginning

Dr. G.J. Reichart (assistant professor) since 2005

Marine Biogeochemistry: Middelburg

Prof. dr. J.J. Middelburg (chair in Geochemistry) since 2009

Prof. P. van Cappellen (0.2 professor in Geochemistry) since beginning - 2011

Dr. ir. C.P. Slomp (associate professor) since beginning

Dr. P. Regnier (assistant professor) since beginning

dr. T Behrends (assistant professor) since 2007

Prof. dr. G.J. de Lange (associate professor) since beginning

Paleoecology: Lotter

Prof. dr. A.F. Lotter (chair in Palaeoecology) since beginning

Dr. W. Kürschner (assistant professor) since beginning

Dr. R. Wagner (assistant professor) since beginning

Biomarine Sciences: Brinkhuis 

Prof. dr. H. Brinkhuis (chair in Biomarine sciences)            since beginning

Dr. A. Sluijs (associate professor) since 2010

Dr. F. Sangiorgi (associate professor) since 2010

Environmental Sciences: Wassen

Prof. dr. M.J. Wassen (Chair in  Environmental Sciences) since 2009

Dr. M. Rietkerk (associate professor) since 2009

Dr. S.C. Dekker (assistant professor) since 2009

Dr. K.T. Rebel (assistant professor) since 2009

Plant ecology and biodiversity: Verhoeven

Prof. dr. J. Verhoeven (chair in Plant ecology and biodiversity) since 2009

Dr. G.W. Heil (associate professor) since 2009

Dr. M.W. Hefting (assistant professor) since 2009

Prof. dr. H.J. Laanbroek (professor) since 2009

Dr. M. Soons (assistant professor) since 2009

To carry out this ‘Darwin Research’, seven institutes participating in the Darwin Center (NIOO, NIOZ, RU,  

UU, UvA, VU and WUR) contributed a total of 22 research groups, together with their facilities. These groups 

consist of the following researchers and group leaders:
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Darwin research groups

NIOZ

Marine Organic Biogeochemistry: Sinninghe Damsté

Prof. dr. J.S. Sinninghe Damsté (department head; 0.8) since beginning

Prof. dr. S. Schouten (professor) since beginning 

Dr. E.C. Hopmans (scientist; 0.8) since beginning

Dr. L. Villanueva (tenure track scientist) since 2009

Biological Oceanography: Veldhuis

Prof. dr. M.J.W. Veldhuis (department head)  since 2010

Prof. dr. ir. H.J.W. de Baar (professor) since 2009

Dr. C.P.D. Brussaard (senior scientist) since 2009

Dr. K. R. Timmermans (senior scientist) since 2009

Dr. F.C. van Duyl (senior scientist) since 2009

WUR

Nature conservation and Plant Ecology: Berendse

Prof. dr. F. Berendse (chair Nature conservation and Plant Ecology) since beginning

Dr. E. Veenendaal (associate professor) since beginning

Dr.ir. M.M.P.D. Heijmans (senior scientist) since beginning

Earth System Science and Climate: Kabat

Prof. dr. P. Kabat (Chair Earth System Science and Climate) since 2010

Dr. M.R. Hoosbeek (associate professor) since 2010

Dr. L. Ganzenveld (assistant professor) since 2010

Dr. B. Kruijt (assistant professor) since 2010

Dr. R. Hutjes (senior researcher) since 2010

Microbial Physiology: Stams

Prof. dr. F. Stams (professor Microbial Physiology) since beginning

Prof. dr. H. Smidt (professor) since 2007

Dr. C. M. Plugge (assistant professor) since 2010

RU

Aquatic Ecology: Roelofs

Prof. dr. J.G.M. Roelofs (professor) since beginning

Dr. L.P.M. Lamers (assistant professor) since beginning

Microbiology: Jetten

Prof. dr. ir. M.S.M. Jetten (Chair) since beginning

Dr. J.T. Keltjens (associate professor) since beginning

Dr. H.J.M. Op den Camp (associate professor) since beginning

Dr. ir. M. Strous (assistant professor) since beginning - 2010

NIOO

Ecosystem Studies: Soetaert  

Dr. K.E.R. Soetaert (head of department) since beginning

Dr. F. Meysman (senior scientist) since beginning

Prof. dr. J.J. Middelburg (professor; 0.2) since beginning

Microbial Ecology: Laanbroek

Prof. dr. H.J. Laanbroek (senior scientist) since beginning

Dr. P.L.E. Bodelier (senior scientist) since 2008
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Darwin research groups

Aquatic Ecology: Van Donk

Prof. dr. E. van Donk (head of department) since 2009

Dr. W. M. Mooij (senior scientist) since 2009
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Prof. dr. L.J. Stal (head of department) since 2009

Dr. H. Bolhuis (senior scientist) since 2009

Dr. H.T.S. Boschker (senior scientist) since 2009

Dr. J.C. Kromkamp (senior scientist) since 2009

VU

Hydrology and Geo-environmental Sciences: Dolman

Prof. dr. A.J. Dolman (Chair Geo-environments) since beginning

Dr. J. van Huissteden (assistant professor) since beginning

Marine Biogeology: Ganssen

Dr. G.M. Ganssen (head of department) since beginning

Dr. S.R. Troelstra (assistant professor) since beginning  -2011

Dr. M. Prins (senior scientist) since 2010

Systems Ecology: Aerts

Prof. dr. R. Aerts (chair System Ecology) since beginning

Prof. dr. J. Rozema (professor) since beginning

Dr. J.H.C. Cornelissen (assistant professor) since beginning

UVA

Paleoecology and Landscap Ecology: Hooghiemstra

Prof. dr. H. Hooghiemstra (chair Paleoecology) since 2009

Dr. B. van Geel (associate professor) since 2009

Dr. ir. J.H. van Boxel (associate professor) since 2009

Abbreviations:
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NIOZ Royal Netherlands Institute for Sea Research
WUR Wageningen University and Research Centre

RU Radboud University Nijmegen 
NIOO Netherlands Institute of Ecology
VU VU University Amsterdam
UVA University of Amsterdam 
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 Organic Geochemistry and Molecular paleontology Sinninghe Damsté
 Marine Biogeochemistry Middelburg
 Paleoecology Lotter
 Biomarine Sciences Brinkhuis
 Environmental Sciences Wassen
 Plant ecology and biodiversity Verhoeven
NIOZ Marine Organic Biogeochemistry Sinninghe Damsté
 Biological Oceanography Veldhuis
WUR Nature conservation and Plant Ecology Berendse
 Earth System Science and Climate Kabat
 Microbial Physiology Stams
RU Aquatic Ecology Roelofs
 Microbiology Jetten
NIOO Ecosystem Studies Soetaert
 Microbial Ecology Laanbroek
 Aquatic Ecology Van Donk
 Marine Microbiology Stal
VU Hydrology and Geo-environmental Sciences Dolman
 Marine Biogeology Ganssen
 Systems Ecology Aerts
UvA Paleoecology and Landscape Ecology Hooghiemstra

NWO
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International Advisory Board
Prof. dr. Jelle Bijma (chair)  Prof. dr. John Birks
Prof. dr. Terry V. Callaghan Dr. Katrina Edwards
Dr. Andy Ridgwell  Prof. dr. Howard Spero
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Prof. dr. J.J. Middelburg
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