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The Centre for Geobiology is well into 
its last 5-year period and has less than 
three years left to fulfil the ambitions 
outlined in the original proposal. These 
include: becoming a central interna-
tional hub generating new fundamental 
knowledge about geo- and biosphere 
interactions; training a new generation 
of integrated, interdisciplinary scien-
tists in geobiology; and establishing 
geobiology as a recognised discipline at 
the University of Bergen (UiB). In order 
to reach these goals, the tasks of head-
ing the Centre and implementing the 
exit strategy were redistributed in 2014, 
and the leadership of the Centre was 
appointed to me. In addition to leading 
the efforts to attain the main Centre 
objectives, as director I will focus on 
developing an interdisciplinary educa-
tion programme in Geobiology at the 
undergraduate level. The former direc-
tor Rolf B. Pedersen is leading efforts to 
develop a Norwegian Centre for deep-
sea research (NORMAR research and 
robotics). This new Centre will be a 
major component of CGB´s exit strategy. 
It will ensure that the expertise and 
competency in deep marine research 
and geobiology built at CGB is main-
tained and continues to develop at UiB 
after the Centre of Excellence period 
ends in 2017.

CGB’s new generation of geobio-
scientists uses highly integrated bio-geo 

approaches in their on-going and new 
research initiatives. Building on the 
Centre’s first interdisciplinary studies, 
they are now taking interdisciplinary 
activity one step further, by exploring 
the link between energy availability 
and composition of chemotrophic mi-
crobial communities, by integrating 
geochemical and biological modelling 
approaches, and by using hydrothermal 
systems as natural laboratories (see 
page 5). Furthermore, through the 
 applica tion of advanced statistical tech-
niques on old data, CGB researchers 
have demonstrated that these tech-
niques can be a powerful tool for 
generat ing new knowledge about the 
fossil record and for improving the 
quality of commonly used correction 
methods (page 8). CGB researchers have 
demonstrated that interdisciplinary 
studies may also lead to new fundamen-
tally important discoveries in both the 
fields of classical biology and geology. 
An excellent example of this is the dis-
covery of a missing link in the 
 prokaryote to eukaryote life transition 
(page 21). 

DIRECTOR’S 
COMMENT

Ingunn Thorseth
Centre Director

SEM image of barite crystals  
from the Seven Sisters Vent Field, AMOR
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RESEARCH  
HIGHLIGHTS

Little biological knowledge is required to 
understand that plants - requiring light as an 
energy source - are abundant on Earth’s sur-
face and absent in environments in perpe tual 
darkness. The same reasoning holds true for 
organisms feeding on energy from chemical 
reactions: in an environment where the oxi-
dation of sugars represents an ample energy 
source, one could expect sugar oxidizers to 
be present in high numbers. However, the 
potential chemical energy in most natural 
systems does not come from one or two 
sources, but in the form of tens, hundreds or 
even thousands of different chemical disequi-
libria involving a variety of both organic and 
inorganic compounds. Obviously, the emerg-
ing energy landscapes will somehow con-
strain the distribution of functional groups 
of organisms in the environment. But how, 
exactly? Answering this question might 
 improve our ability to predict the biological 
effects of shifting environments in the past 
and future. 

Yet, a rigorous investigation of how 
chemical energy landscapes shape microbial 
communities is by no means straightforward. 
First of all it requires detailed chemical 
analyses of the environment. This is not 
limited to measuring concentrations of the 
chemical compounds present in a system, but 
also involves evaluating fluxes, the relevance 
of non-biogenic chemical reactions as well as 
the modulation of the energy landscapes by 
biological activity. Complicating things fur-
ther, the term ‘potential chemical energy’ can 
be understood in fundamentally different 
ways such as the instantaneous energy 
 release per reaction (e.g. Joules per mole 
electrons transferred in redox reactions) or 
as energy density (e.g. Joules per kg of fluids). 

Using hydrothermal systems on the Arc-
tic Mid Ocean Ridge as natural laboratories, 
researchers at CGB explored the link between 
energy availability and composition of 
chemotrophic microbial communities by (i) 
modelling energy landscapes based on 

available chemical data, (ii) constructing 
models of the distribution of functional 
groups of microbial communities that were 
entirely based on modelled energy availabili-
ties, and (iii) comparing models with ob-
served communities. The results of the study 
revealed a fit between observed communities 
and energy-density based models. Although 
the models can be developed further (for 
example by incorporating kinetics) the study 
provides a framework of how biological com-
munities are shaped by chemical energy 
landscapes. An understanding of microbial 
relationships to energy is important in 
answe ring the larger ecological question of 
why organisms are distributed as they are on 
our planet.

The results of this work were published 
in January 2015 in the ISME Journal. To read 
the article go to: http://www.nature.com/ 
ismej/journal/vaop/ncurrent/abs/ismej-
2014247a.html. ▪

HOW ENERGY LANDSCAPES  
SHAPE BIOLOGICAL COMMUNITIES 

Sometimes what we think of as obvious relationships in natural systems 
portray an unintuitive complexity upon more thorough investigation. The 
relationship between energy availability and distribution of functional 
groups of organisms might be considered as an example of this.
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The ICP MS (Inductively coupled plasma mass spectrometry)  
laboratory has for a long time been an essential part of the 
Bergen Geoanalytical Facility – a network of labs and equipment 
that serve a wide range of analytical methods to the researchers 
at the Department of Earth Science including CGB.

The outdated instruments that had been 
continuously running for more than 10 years 
were replaced in October 2014 by brand new 
machines. The acquisition of the state-of-the-
art equipment was financed through Statoil 
and include the new Thermo iCAP 7000 Q 
ICP-MS (replacment of the Thermo IRIS- ICP 
optical emission spectrometer), NU Plasma 
II multicollector ICP-MS (substitution for the 
Thermo Neptune MC ICP-MS) and the new 
Thermo Element XR ICP-MS and NU Attom 
High Resolution ICP-MS [together these two 
tools provide the services of the original 
Thermo Element II ICP-MS]. Since the old 
Thermo Element was the most heavily used 
instrument in the lab and employed for both 
the wet and laser ablation (LA) analysis, the 
new lab design allows for separation of the 
two techniques, with the wet analyses being 
done solely on the new Element XR while the 
Attom is dedicated to LA analyses only. This 
way both instruments are kept constantly at 
optimal conditions and analytical perfor-
mance while saving time required for switch-
ing between different analytical modes.

Laser ablation at its best
The Attom has been designed for the ultimate 
rapid and precise isotope ratio and quantitative 

analysis of trace elements in solid materials. 
Besides many other innovations, the most 
critical ones that make the Attom a very 
powerful analytical tool are its unique fast 
scanning capabilities and a large dynamic 
range with electrostatic scanning capability, 
being the widest range in its class (40%). 
Linked to the cutting-edge Resonetics RESO-
lution M-50 LR 193 nm ArF excimer laser 
(installed in 2010) the Attom becomes an 
ultimate tool for in-situ microanalysis with 
accuracy and precision for some types of 
analyses comparable to the best high resolu-
tion instruments on the market (e.g. SIMS). 
The LA setup will be mainly used for in situ 
precise dating of accessory minerals such as 
zircon, monazite, baddeleyite etc. The instru-
ment´s capabilities and recent development 
of the U-Pb isotopic analysis allows for pre-
cise mineral dating using laser spots as small 
as 10 microns at very high sample through-
put (>40 analyses per hour).

The Nu Plasma II is a double focussing 
magnetic sector instrument, designed to 
provide the best possible precision for simul-
taneous detection of isotopes of elements 
such as U, Pb, Nd, Sr, Hf, Li and Fe. The instru-
ment is capable of the simultaneous isotopic 
measurement of elements from lithium to 

uranium on its static collector of sixteen 
Faraday detectors and six ion-counting elec-
tron multipliers. Samples can be introduced 
both as solution or aerosol produced by laser 
ablation. The latest model of Cetac Aridus II 
desolvating nebuliser coupled to auto sampler 
enables automated and very precise measure-
ment of ultra-low concentrated samples. The 
instrument can be used for a wide range of 
geochemical applications from conventional 
analyses of WR samples for Pb or Nd to more 
specialised applications such as the high-
resolution isotopic analysis of Fe and Li or 
Lu-Hf isochron dating of spiked mineral 
samples. ▪

FLEET OF NEW INSTRUMENTS 
FOR ICP LAB

Professor Jan Kosler died suddenly and unexpectedly in Bergen, Norway, on the4th 
of May 2014. Jan was a creative analytical geochemist and geoscientist with more 
than 80 publications to his name. He was also one of the Laser Ablation ICP-MS 
community’s most eminent and respected members. Becoming full Professor at 
the University of Bergen in 2007 he has made significant contributions in technique 
development for, and the application of LA-ICP-MS in elemental and isotope 
geochemistry. He was a key person in the development of the ICP-MS laboratory 
at the Department of Earth Science, and his expertise and collaborative attitude 
attracted researchers and students from abroad to this analytical facility.  
He will be sorely missed by friends and colleagues at CGB.

In memory of Jan Kosler
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Researcher Bjarte Hannisdal is a co-author of an article in  
the journal Nature Communications, in which he and two colleagues ask 
a long-standing question: How good is the fossil record?

Palaeontologists have developed methods to 
try to identify and correct for bias and incom-
pleteness in the fossil record. The new study, 
published on 4 September 2014, suggests that 
some of these correction methods may actu-
ally be misleading. The study compared bio-
diversity through the last 550 million years of 
the British fossil record against a number of 
geological and environmental factors includ-
ing the area of sedimentary rock, the number 
of recorded fossil collections and the number 
of named geological ‘formations’. All of these 
measures had been used as yardsticks against 
which the quality of the fossil record could be 
assessed – but the new study casts doubt on 
their usefulness. The British rock and fossil 
records were used as a case study because the 
British Isles have been extensively mapped 
and documented by geologists for over 200 
years. The study benefits from the application 
of advanced statistical techniques that not 
only identify whether two data sets correlate, 
but also whether one predicts the other. The 
results show that out of all the geological 

factors, only the area of preserved rock  predicts 
biodiversity. The other geological factors – 
counts of fossil collections and geological 
formations - are not independent measures of 
bias in the fossil record.

“We can learn more by analysing old data 
in new ways, than by analysing new data in 
old ways,” says Hannisdal.

The discovery has important implica-
tions for the way we view the fossil record of 
life through time. It suggests that both the 
preservation of rock and the preservation of 
fossils were probably driven by external 
environ mental factors like climate change 
and sea level. This better explains the simi-
larities between the rock and fossil records, 
as both responding to the same external fac-
tors. The alternative idea, that rock preserva-
tion simply dictates the sampled fossil rich-
ness is less supported by this study. Perhaps 
the fossil record of biodiversity is more ac-
curate than previously feared. According to 
the researchers, the incompleteness of the 
fossil record was first highlighted by Charles 

Darwin, and it has worried scientists ever 
since. “The pioneers of geology collected 
large quantities of fossils to map Earth’s his-
tory. They were able to describe how different 
groups of plants or animals appeared, domi-
nated for a while, and then disappeared, like 
the dinosaurs. Since then, fossils have been 
considered among the most important 
 evidence for biological evolution,” Hannisdal 
explains.

However, in his book on the origin of 
species, Darwin argued that the fossil record 
was far too incomplete to give a reliable pic-
ture of evolution. He compared it to trying to 
reconstruct the content of a book based on a 
few isolated words and phrases. “It was 
 important for Darwin to stress that his 
mechanism of natural selection was about 
small changes gradually accumulating over 
time,” says Hannisdal. “He knew that the 
opponents of his theory would use the fossil 
record against him, because it seemed to 
show that species arose and disappeared 
without gradual transitions. But Darwin was 
right in pointing out how the fossil record is 
influenced by geological processes.”

Hannisdal believes that these issues are 
as relevant today as in Darwin’s time. “Now 
there are millions of fossils in museums 
worldwide and large, global databases, where 
this material is analysed,” he says. “We know 
that we capture a biological signal that helps 
us understand how life on Earth has evolved. 
But we also see that this is closely intertwined 
with geological changes. Answering these 
questions requires both biology and geo-
logy.” ▪

TESTING  
THE FOSSIL RECORD

An international research effort is currently focussing on identifying 
geological and geochemical processes in volcanic arcs associated with 
subduction zones. These magmatic products are believed to be major 
building blocks of the modern continental crust.

As stated in the International Ocean Dis-
covery Program (IODP) science plan, “The 
creation and growth of continental crust 
 remains one of the fundamental, unsolved 
problems in Earth science”. In the latter part 
of the 1960s, the “andesite model” proposed 
by Ross Taylor pointed out the chemical 
similarities between “calc-alkaline” arc lavas 
and the average composition of the continen-
tal crust. For many arc enthusiast researchers, 
subduction zones should be seen as giant 
factories processing raw material such as old 
oceanic crust and sediments, and manu-
facturing new continental crust. This theory 
has been very popular among the geologist 

community in the last 40 years, even if the 
geological architecture of volcanic arcs is not 
yet fully understood.

CGB researcher Cédric Hamelin was on-
board the R/V JOIDES Resolution for the first 
of three successive drilling expeditions by 
IODP in the Izu-Bonin-Mariana arc system. 
This volcanic arc is a well-known example of 
a plate tectonic convergent boundary. It 
initiat ed in response to the westward subduc-
tion of the old, dense Pacific Plate lithosphere 
over the past 52 million years.

Previous drilling efforts in subduction 
zone settings have focused mostly on the 
magmatic evolution of the main arc, also 
called the “volcanic front”. Rear-arc volcanism, 
characterized by discrete volcanoes aligned 
behind the main arc, has not been similarly 
well-studied in spite of being the closest resem-
bling product to the modern continental crust. 

The primary objective of IODP Expedi-
tion 350 (30 March–30 May 2014) from Kee-
lung, Taiwan to Yokohama, Japan, was to drill 
the rear-arc of the Izu-Bonin-Mariana arc 
system. The drill site, U1437, was chosen 
approximately 330 kilometers west of the 
trench and 90 kilometers west of the arc-front 
volcanoes Myojinsho and Myojin Knoll. This 
site is  situated in a sedimentary basin filled 
with tephra materials originating from 
neighboring rear-arc volcanoes. 

In order to complete its scientific objec-
tives, expedition 350 succeeded in hanging 

the longest casing ever made in the history of 
R/V JOIDES Resolution scientific drilling 
(1085.6 m). The casing process consists of 
lining the sides of the drill hole with large 
pipes concentrically smaller in diameter with 
depth to prevent drillhole collapse. This 
technical success made it possible to pursue 
deep drilling operations, reaching the depth 
of 1806.5 meters below seafloor in a relatively 
unstable and heterogeneous material.

The recovered core is expected to provide 
a temporal record of rear arc magma composi-
tions. A large part of the geochemical analyses 
of the volcaniclastic materials collected during 
the 350 Expedition will be performed at the 
Bergen Geoanalytical Facility at UiB, the results 
of which are anticipated in early 2015. ▪

THE MISSING HALF OF THE SUBDUCTION FACTORY:

IODP EXPEDITION 350, 
IZU-BONIN-MARIANA

Turritellid gastropods, copyright Shanan E. Peters, UW-Madison.

Map made using open data from the British Geological 
Survey, copyright Alexander M. Dunhill, U. Leeds

Sampling the succession of volcaniclastic sediment layers recovered by drilling in the rear arc of the Izu-Bonin-Mariana subduction zone.
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The marine environment is characterized by a rich diversity of 
organisms, many of which remain undescribed. Because of this 
high biodiversity, marine ecosystems are particularly well-
suited for bioprospecting, a process that aims to identify and 
isolate natural compounds from genetic material. 

Marine bioprospecting has increased 
rapidly in recent years and the use of 
marine genetic resources is no longer a 
vision but a growing source of biotech-
nological and business opportunities. 
Norway, with its long tradition of excel-
lence in marine science, aims to play a 
global role in developing products from 
the marine environment. 

Of particular interest are marine 
species that live in extreme environ-
ments such as hydrothermal vents - one 
of the most extreme environments on 
Earth in terms of pressure, temperature 
and pH. Microorganisms living under 
such extremes, commonly called extre-
mophiles, are well-known to produce 
biocatalysts. Several commercial prod-
ucts have already been made using mi-
crobial enzymes obtained from extreme 
environments, however, seafloor hydro-
thermal vent ecosystems are largely 
underexplored due to the necessity for 
advanced technologies for sampling the 
deep ocean including the use of re-
motely operated vehicles (ROVs). 

The fundamental research con-
ducted at CGB opens up previously un-
explored areas to bioprospecting activi-
ties in Norway; from developing new 
technologies for discovery and sampling 
of deep-sea hydrothermal vents at 
AMOR, to application of state-of-the-art 
DNA sequencing technologies used to 
analyze biodiversity and metabolic func-
tions in AMOR ecosystems. From our 
systematic surveys identifying present 
microorganisms in these newly discov-
ered habitats, a large diversity of novel 
microbial taxa and a vast reservoir of 
uncultivated microbial lineages are 
 apparent. Clearly the hydrothermal vent 
sites along AMOR are environments 

where we find microorganisms and en-
zymes with unique characteristics to be 
exploited to create different products 
and processes to form a basis for green 
and blue biotechnology. 

Specifically, CGB is central in the 
NorZymeD-project: “Enzyme develop-
ment for Norwegian biomass – mining 
Norwegian biodiversity for seizing 
Norwegian opportunities in the bio-
based economy”. The NorZymeD project 
focuses on developing enzymes and 
processes for biomasses and value 
chains where Norway has clear com-
petitive advantages, namely lignocel-
lulosics and marine co-products from 
fisheries and aquaculture. In parallel 
with the uncovering and exploitation 
of new genetic resources there is, how-
ever, a need for developing a legal 
framework for their exploitation. Unre-
solved issues on protection, patenting, 
access, and benefit sharing are among 
the subjects necessitating further work. 
Within the NorZymeD project, ethical, 
legal and societal aspects (ELSA) are 
pursued in a dedicated work package. 
Ultimately, the infrastructure and 
 research at CGB stimulates the biotech-
nological utilization in Norway of the 
genetic resources in the AMOR eco-
system. This in turn may influence fu-
ture national wealth creation and ulti-
mately, be important for developing and 
strengthening a national “bio-based 
economy”. ▪

BIOPROSPECTING 
IN THE DEEP SEA
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The Barberton Mountain Land in the Mpuma-
langa Province of South Africa is regarded as 
one of the best places in the world to seek 
earliest traces of microbial life and investigate 
early Earth environments. The 3.6 to 3.1 bil-
lion-year-old volcanic and sedimentary rocks 
represent parts of Earth’s young oceanic crust, 
seafloor volcanic sediments and submarine 

hydrothermal settings. Consequently, they 
are a natural rock archive of information 
 recording geological processes across the 
 Archean Eon of Earth’s early history.

Historically, some of the best evidence for 
earliest preserved life in the Barberton Moun-
tain Land has been reported from silica-
hardened, Archean seafloor sediments known 

as cherts, which are around 3.33 billion years 
old. More recently, a new type of candidate 
trace of life or so-called biosignature has been 
reported from within the early Archean sub-
seafloor environment. These include micro-
filaments made of a mineral known as titanite 
(CaTiSiO5) found in volcanic pillow lavas ar-
gued to preserve the oldest evidence for 

submarine microbial life. Early work from 
surface outcrops on the titanite microtextures 
led to the proposition of a “bioalteration” 
model for their origin. In this complex 
model, microorganisms in the early subsea-
floor are thought to have dissolved volcanic 
glass, leaving microscopic tunnels which 
were later filled by growth of the mineral 
 titanite during hydrothermal subseafloor 
alteration. This biological process has been 
argued by some researchers to occur in the 
modern oceanic crust and has subsequently 
been extrapolated to occur on the early Earth. 

Careful scientific drilling during the 
Barberton Scientific Drilling Project was 
undertaken for a more detailed analysis of 
fresh samples of the pillow lavas from depth. 
Upon analysis of the 180 meters of fresh, 
uncontaminated drill core, a more diverse 
spectrum of titanite microtextures were 
 observed from the subsurface than described 
in previous investigations based solely on 
samples accessible from the outcrop. The 
microtextures ranged from simple spheres 
and bands to complex filamentous structures. 
Morphological examination of the titantite 
microtextures present in the drill core re-
vealed that they are not compatible with the 
sizes, shapes and distribution of micro-
textures considered to be of potential bio-
logical origin from recent ocean-floor. Im-
proved uranium-lead age dating of the titan-
ite was conducted using laser-ablation instru-
ments and radiometric dating methodologies 
at the Bergen Geoanalytical Facility at UiB to 
determine the absolute age of formation of 
the microtextures. Two independent dating 
methods produced concurrent results, reveal-
ing a much younger age of 2.9 billion years 
for the microtextures. This excludes the 
possibility of a subseafloor bioalteration ori-
gin for the textures which would require a 
much older age for growth of the titanite, 
around 3.5 billion-years-ago. 

Microscale mapping using a newly devel-
oped electron microprobe technique com-
bined with thermodynamic modelling deter-
minedthat the titanite filaments are best 
 developed in low-temperature domains, in-
dicating that they formed by thermal cooling 
during the growth of later metamorphic 
minerals. The new temperature maps, mor-
phological analysis, and in-situ uranium-lead 
dating led CGB scientists to propose an alter-
native abiotic growth model, involving late-
stage thermal metamorphism. The geological 
drilling revealed that the rock sequence was 
intruded by sheets of hot magma that were 
emplaced 2.9 billion years ago and would 
have heated the much older surrounding 
rocks. This process, called contact meta-
morphism, caused a “hot-plate” effect leading 
to the growth of new minerals and is argued 
to explain the origin of the titanite micro-
textures. The shape of the newly formed 

titanite by thermal growth is known to pe-
trologists as metamorphic porphyroblasts. 

Collectively these new findings strongly 
challenge the biological origin of the titanite 
microtextures. The detailed, high resolution 
morphological analysis of the entire spec-
trum of titanite shapes, sizes and distribution 
does not support their biogenicity. The new 
U-Pb age data rejects the syngenicity of the 
titanite, in other words, the growth of the 
titanite is much younger than the 3.5 billion 
year old volcanic eruptive age of the pillow 
lavas. Recent analytical work has also shown 
that apparent organic carbon linings to the 
titanite filaments previously reported are 
absent, contradicting another major line of 

geochemical evidence in support of their 
biogenicity. Current and future research in-
volves developing and applying new high-
resolution analytical techniques and bio-
genicity criteria in the search for earliest 
traces of life in new early Earth environments. 
One of the key scientific conclusions of the 
study in PNAS is that any proposition for 
early traces of life should first seek to exclude 
possible abiotic scenarios and provide a de-
tailed characterization of geological setting. 
In addition, the candidate biosignature 
should satisfy strict biogenicity criteria, prior 
to being potentially classified as an early bio-
logical trace of life. ▪

EARTH’S OLDEST TRACE FOSSIL  
UNDER SCRUTINY IN THE SEARCH FOR 
EARLIEST SUBSURFACE LIFE
CGB scientists Eugene Grosch and Nicola Mcloughlin published new 
geological observations, petrological data and biogenicity criteria in the 
Proceedings of the National Academy of Sciences that strongly bring 
into question the biological origin of titanite microtextures in early 
Archean volcanic pillow lavas argued to represent Earth’s earliest 
submarine microbial trace fossils.

Geological outcrop of lobe-shaped volcanic pillow lavas with dark glassy rims marking cooling zones due to the 
eruption of hot basaltic magma into Archean seawater 3.47 billion years ago. Lower inset shows titanite 
microtextures previously thought to represent earliest submarine trace fossils, but are now argued to represent 
abiotic microtextures.

Defining search images and biogenicity criteria for the earliest traces of life.
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The Centre for Geobiology (CGB) together with the Nordic Network of 
Astrobiology hosted an international conference “Biosignatures across 
Space and Time” between May 20 and 22nd. Over 100 conference 
delegates from more than 19 countries attended the 3 day meeting, 
with 50 oral presentations and 36 poster presentations on different 
aspects of biosignatures in extreme environments, in the early rock 
record and in extraterrestrial environments.

Is there life beyond Earth? How many Earth-
sized planets might exist in the universe? Did 
life have its origin at hydrothermal vents of 
submerged impact craters? Or was earliest 
life delivered extra-terrestrially by meteorites 
from the wet subsurface of Mars? What can 
earliest biosignatures and habitable environ-
ments on the early Earth say about potential 
habitability in our solar system and rocky 
planets beyond? The “Biosignatures across 
space and time” astrobiology meeting was all 
about addressing these big questions by 
 doing big science. 

This Bergen conference, hosted by CGB 
and organised by Drs. Eugene Grosch and 

Nicola McLoughlin, was truly interdiscipli-
nary with presentations and scientific discus-
sions transcending the boundaries of as-
tronomy, meteorite science, remote sensing 
planetary science, prebiotic chemistry, paleo-
biology, early Earth geology, aqueous biogeo-
chemistry, microbiology in extreme environ-
ments, marine geology and exploration of the 
deep biosphere. Day 1 of the meeting was 
devoted to prebiotic molecular synthesis, the 
characterization of atmospheres and organic 
molecules on distant planets and stars as well 
as the theory of mineral evolution presented 
by Prof. Robert M. Hazen. Day 2 concentrated 
on the evolution of early Earth habitable 

environments and potential traces of micro-
bial life on early Earth and Mars. Day 3 
 focussed on life in extreme environments and 
the deep submarine biosphere. Young scien-
tists and students enthusiastically partici-
pated in the conference programme, and ex-
citing new results were reported by many 
speakers.

Many forward steps were taken towards 
our understanding of the origin, evolution, 
and potential distribution of life across the 
universe and several new, exciting questions 
developed as a consequence of the meeting. 
One of the many scientific contributions to 
come out of the meeting is a special issue in 
the international journal Astrobiology, the 
premier peer-reviewed journal in the field, on 

‘Biosignatures’ consisting of two volumes. 
Both volumes are currently being guest- 
edited by CGB scientists Drs. Eugene Grosch 
and Nicola McLoughlin and the first of these 
will be published by mid-2015. ▪

BIOSIGNATURES ACROSS SPACE AND TIME: 
AN INTERNATIONAL ASTROBIOLOGY MEETING
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“Bruse”. Gas samples were taken at depth 
 using specially designed gas-tight sampling 
bottles which maintain seafloor pressure 
until they are subsampled on the ship, avoid-
ing degassing of the samples during the 
 ascent of the ROV. We demonstrated that the 
gases emitted from the new hydrothermal 
sites are dominated by CO2. This implies 
ongoing magmatic degassing below the sea-
floor. The dispersion of CO2 in the water 
column and the impact of the emission on 
the environment were also investigated.

At the northernmost segment of the 
Kolbeinsey Ridge we visited another vent 

system discovered in 2013. The Seven Sisters 
Vent Field, located across a flat-topped chain 
of volcanic edifices at only ~150 m water 
depth, is the first vent field found in the 
northern sector of the Kolbeinsey Ridge. Here, 
relatively hot (~200ºC) and clear fluids vent 
from barite-rich vent structures with native 
sulfur and mineral paragenesis that depict 
atypical association of elements expected in 
mid-ocean ridge (MOR) settings (Tl, Pb, Ag, 
Sb, and Hg). The presence of native sulfur and 
isotope signatures suggests that Seven Sisters 
is a unique magmatic-driven MOR seafloor 
hydrothermal system. This year the CGB 

GEODYNAMICS OF  
THE DEEP SEAFLOOR

This theme involves deep-sea exploration and searching for new 
extreme environments. It provides a foundation for the Centre’s 
geobiological research by providing knowledge about the geological and 
geochemical context of the Centre’s focus sites. In addition, 
researchers working in this theme have several independent research 
objectives relating to hydrothermal systems, seabed fluid flow and the 
geodynamics of spreading ridges.

In 2014 the CGB used Synthetic Aperture 
Sonar (SAS) deployed on the HUGIN AUV to 
investigate two newly discovered hydrother-
mal fields on the Northern Kolbeinsey and 

Southern Mohns ridges. The HUGIN AUV 
covered both hydrothermally active sites and 
mapped large regions of volcanic terrain near 
each deposit at extremely high resolution, 

allowing us to clearly distinguish between 
hydrothermal, tectonic, and volcanic terrain, 
and to map the spatial extent of hydrother-
mal deposits. The initial result of this work 
will be published in the Journal of Ocean 
Technologies in April under the title “The Use 
of Synthetic Aperture Sonar to Survey Sea-
floor Massive Sulfide Deposits.”

The two new vent fields were also inves-
tigated using a remotely operated vehicle 
(ROV). In the Jan Mayen Vent Field area, at 
the southern segment of the Mohns Ridge, we 
documented strong emission of gasses into 
the water column at the vent field named 

 SAS image of the termination of a recent lava flow on Jan Mayen near the Troll Wall Vent Field.

 Collapsed lava pond on 
the northern Kolbeinsey 
ridge lava valley.

Iron oxide ridging near the Bruse Vent Field.
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hydrothermal team focused on studying this 
novel system on a holistic way by determin-
ing the nature of the host rocks and their 
hydrothermal products, sulfide paragenesis 
and ore-metal source, isotope geochemistry, 
timing of mineralization, vent and gas chem-
istry as well as water column chemistry. 

In 2014 we also continued our research 
on ridge-plume interactions at the Arctic 
Mid-Ocean Ridge. The results of an interna-
tional collaborative geochemical study of 
volcanic rocks from the Jan Mayen area point 
to a distinct mantle source below Jan Mayen. 
Additionally, the evolution of the ridge sys-
tem and the 50 million years long history of 
the Norwegian/Greenland Sea has been fur-
ther investigated based on samples and data 

collected during three cruises funded by the 
Norwegian Petroleum Directorate. The role 
of CGB in this study has been our investiga-
tion of the Jan Mayen Ridge, which is a sub-
stantial bathymetric structure between Ice-
land and Jan Mayen. This area has previously 
been geophysically defined as the Jan Mayen 
microcontinent and consequently as the 
conjugate margin of the petroleum reservoir 
bearing Mid-Norwegian passive margins. 
ROV dives into the Dreki Deep area – a 
 geological window into lower rock forma-
tions – provided CGB researchers with first 
in-situ samples to decode the initial geologi-
cal history of this economically and geo-
dynamically important Norwegian Green-
land Sea structure. 

2014 has also been devoted to research 
through the International Ocean Discovery 
Program (IODP). The initial finding of the 
IODP expedition to the Hess Deep area was 
published in Nature in January. Further 
 research on this first successful sampling of 
lower crustal rocks formed by fast spreading 
has been  focused on defining the average 
composition of the main oceanic crustal 
component. In 2014 CGB also participated in 
another IODP expedition – this time to the 
Western Pacific – where the Izu-Bonin-Mari-
ana arc was drilled (see page 9). ▪

The deep sedimentary biosphere is home to a bafflingly high number of 
microbial cells, many of which belong to uncultured lineages affiliating 
with the archaeal domain of life. 

It is no secret that CGB has paid special atten-
tion to one of these groups, namely the Deep 
Sea Archaeal Group, which has been targeted 
in several of our previous studies of arctic 
sediments. In an attempt to characterize this 
group even further, we teamed up with col-
leagues from Uppsala in Sweden. The results 
of this collaboration have so far surpassed 
our greatest expectations. By obtaining an 
overwhelming 240 Gb of genomic informa-
tion from one sediment core, we were able to 
puzzle together the genome of a representa-
tive of this particular group. In short the in-
triguing conclusion drawn from this informa-
tion is that the Deep Sea Archaeal Group is a 
sister lineage to the eukaryotic domain of life, 
thus rearranging the current topography of 
the tree of life. Further, the genomic inven-
tory of this archaeal group profoundly alters 
our perception of the nature of the last com-
mon ancestor to the Eukaryotic domain of 
life and holds clues about the timing of 
events leading to eukarygenesis. The results 
are now accepted for publication in Nature. 

While conducting metagenomic studies 
such as the abovementioned is one of our 
cornerstone activities, CGB researchers also 
focus on microbial processes and biogeo-
chemical cycling in deep-sea sediments. In 
2014 we expanded our sample collection to 
include sediment cores covering a much 
larger part of the Arctic Mid-Ocean Ridge 
(AMOR) in the Norwegian-Greenland Sea. 
This enables us to place our data in a broader 
context, and modelling of chemical fluxes in 
and out of the deep-sea sediment in the North 
Atlantic, particularly related to nitrogen and 
sulfur cycling. In addition, we are linking 
geochemical modelling and stable isotope 
techniques to microbial context data in order 
to increase our knowledge about microbial 
energy requirements in these habitats. 

Despite our strong focus on national 
territory, participation in the International 
Ocean Discovery Program (IODP) is still 
highly prioritised. In 2014 we expanded our 
involvement in international programs to 
also include the International Continental 

Drilling Program (ICDP) by being one of the 
proponents of a proposal for drilling the 
iconic Surtsey, a small volcanic island just 
south of Iceland. Hopefully, this will enable 
us to install subsurface observatories in zero-
age ocean crust, a long lasting goal in the 
scientific community. 

In 2014 we also continued our research 
focus on biomineralization and the forma-
tion of low-temperature hydrothermal depos-
its of iron-hydroxides and barite at the AMOR, 
and how theses modern deposits may shed 
light on the formation and environmental 
conditions of ancient rock formations. Based 
on the possibility of future deep-sea mining 
of hydrothermal sulphide deposits and the 
potential environmental impacts of this, 
studies of seafloor weathering of the high-
temperature hydrothermal sulfide deposits 
were also included. Several in situ seafloor 
weathering experiments were therefore initi-
ated during the 2014 summer cruise to the 
arctic vent fields. In addition, water column 
samples for investigating the flux and disper-
sion of hydrothermal trace elements in the 
ocean were also collected during the cruise.  ▪

WATER-ROCK-MICROBE  
INTERACTIONS & THE DEEP BIOSPHERE

 Normal fault scarp southeast of the Troll Wall Vent Field.
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Chemosynthesis is the utilization of energy released by inorganic 
chemical reactions by chemolithoautotrophic microorganisms to 
produce organic matter. Together, photosynthesis and chemosynthesis 
fuel all life on Earth. 

Deep-sea hydrothermal vents are extreme 
environments for life and represent one of a 
very few ecosystems on Earth where the 
available organic carbon is produced primar-
ily by means of chemosynthesis. In deep-sea 
hydrothermal vents, the chemolithoauto-
trophs utilize the chemical disequilibria that 
form when reduced hydrothermal fluids, rich 
in potential electron donors (eg H2, CH4, H2S, 
NH4

+ and Fe2+), mix with seawater. The  energy 
landscapes emerging from this mixing are 
dependent on the exact composition of the 
hydrothermal fluids, and hence ultimately 
on the geological setting of the system. 

In this theme we aim at understanding i) 
how energy landscapes in hydrothermal 
systems shape the diversity and distribution 
of chemolithoautotrophic microorganisms 
and ii) how and in what form the transfer of 
energy and organic carbon from primary 

production to higher trophic levels in the 
food-webs occurs. 

To address these questions we apply geo-
chemical modelling combined with cultiva-
tion and cultivation-independent molecular 
methods. 

This year we have been able to integrate 
data obtained by geochemical modelling of 
energy landscapes with microbial commu-
nity structure analyses and revealed that 
 energy landscapes shape the microbial com-
munities in the AMOR vent field (VF). Fur-
thermore, by use of advanced molecular 
methods including metagenomics, metatran-
scriptomics and metaproteomics we have 
obtained functional information on separate 
microbial groups in microbial mats situated 
on the black smokers at the Lokís Castle VF. 
Preliminary results provide knowledge on 
how organotrophic Bacteroidetes are connected 

to primary production by utilization of 
 organic polymers produced by the lithoauto-
trophic Sulfurovum. This biopolymer is heat 
resistant and seems crucial for attachment of 
Sulfurovum to the chimney wall of the black 
smoker. 

This year we have also successfully iso-
lated five new organotrophic micro organisms 
from the AMOR VFs. The data obtained so far 
point to a wide use of complex carbohydrates, 
but also the utilization of various proteinous 
compounds. A novel, obligate anaerobic, 
syntrophic, alkane-degrading bacterium was 
also isolated from a methane-generating 
microbial consortium enriched with crude 
oil as its sole carbon and energy source. In 
parallel, the genomes of the isolates have 
been sequenced and are currently being an-
notated. Altogether, these data will impact 
our understanding of the diversity of meta-
bolic pathways used by chemotrophs and is 
predicted to increase our knowledge on the 
link between chemolithotrophic and hetero-
trophic microorganisms in food-webs in the 
AMOR VF. ▪

LIFE IN EXTREME 
ENVIRONMENTS & 
ROOTS OF LIFE
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This theme involves the 
exploration of the deep-water 
fauna in the Arctic and the NE 
Atlantic oceans with special 
emphasis on hydrothermal vents 
and seamounts along the AMOR. 

Among the main objectives in the ongoing 
work is to investigate local adaptations and 
speciation processes, as well as address 
 potential ecological and evolutionary con-
nectivity between different chemosynthetic 
habitats in the area, including hydrothermal 
vents, cold seeps and sunken wood. We have 
previously shown that chemosynthetic 
habitats in the Norwegian and Greenland 
seas host an endemic and highly specialised 
fauna, particularly at the deep parts of the 
Knipovich ridge and Loki’s Castle. Recently, 
however, CGB discovered new fields of hydro-
thermal vents at shallow depths on the Kol-
beinsey ridge north of Jan Mayen, and effort 
has been concentrated on describing this new 
area. In addition more information regarding 
genetic connectivity among vents, nearby 
areas and seamounts is needed and increased 
sampling has been conducted to meet this 
need. We have shown that there are obvious 
similarities between the fauna found at hot 
vents along AMOR, at cold seeps along the 
Norwegian margin, and from wood-falls in 
the abyssal Norwegian Sea. A shared group 
of keystone species directly or indirectly 
 dependent on chemosynthetically-derived 
energy has been identified. Connections 
 between vents along ridges and across oceans, 
and between vents and seeps in the Nordic 
Seas are established but recently more effort 
has been invested in seeps on a global scale. 
At a first glance the snails Pseudosetia griegi 
and Skenea profunda as well as the amphipod 
Exitomelita sigynae seem to dominate the 
fauna completely. Upon closer examination, 
however, polychaetes are highly abundant 
and their diversity is high. Polychaetes also 
represent the faunal group with the greatest 
number of new taxa discovered so far; about 
a dozen new species of polychaetes are being 
formally described from the Loki Castle alone. 
Molecular tools are now being used to 

VENT, SEEP  
& FALL BIOTA

Members of the early Earth group were very active in 2014 
particularly in the areas of Early Earth geology, petrology and 
geobiology, focusing on more than 3 billion-year-old rocks from 
the Barberton Greenstone Belt of South Africa, and modern 
analogues.

Several members of the group were also 
involved in projects concerning oceanic 
and continental crust geodynamics, the 
evolution of hydrothermal processes, and 
evaluating biosignatures in the rock 
 record. In addition, 2014 was a busy year 
for activities in Astrobiology and research 
on early Earth habitable environments 
and the search for life beyond our planet.

Early 2014 saw the publication of a 
front cover article in the journal Astro
biology (Grosch et al. 2014) characterizing 
the alteration conditions in more than 3 
billion year old seafloor lavas that are 
analogues for water-rock interaction on 
Mars. This study developed a new quan-
titative microscale mapping technique to 
constrain metamorphic conditions sur-
rounding candidate traces of life pre-
served in altered seafloor lavas that could 
be used to test biosignatures on the Early 
Earth and also Mars. Building on this type 
of work CGB hosted a major interna-
tional conference in the summer of 2014 

“Biosignatures across space and time” with 
100 astrobiologists meeting in Bergen to 
discuss strategies for seeking signs of life 
in our universe – see meeting report on 
page 15. In 2014 we were also founding 
members of the EU trans-domain network 

“Life Origins”; a 5 year European network 
to investigate the origins and evolution 
of life.

Work to investigate the nature of 
subseafloor environments in the Archean 
and to test biosignatures of early traces of 
life came to fruition in 2014 with publica-
tion of a Proceedings of the National 
Academies of Science (PNAS) article 

“Reassess ing the biogenicity of Earth’s old-
est trace fossil with implications for bio-
signatures in the search for early life” as 
described in the feature article on page 12 
of this report, this study presented new 
in-situ absolute ages, metamorphic 

constraints, and morphological observa-
tions on subseafloor microtextures that 
challenged a biological origin for these 
oldest purported trace of life. This high-
profile and provocative study received 
considerable media attention, ranking in 
the top 5 percent of articles published in 
PNAS. Arising from this work and con-
tinuing efforts to study alteration textures 
in younger volcanic glass (e.g. Wacey et 
al. 2014), we also published a forum 
 discussion in Geology concerning the 
reliability of microtextures as biosigna-
tures in melt rocks of terrestrial impact 
craters (McLoughlin and Grosch 2014). 
This and ongoing work on martian mete-
orites  illustrate how techniques and cri-
teria developed by our group to test can-
didate traces of life in the terrestrial rock 
record, can also be used in the search for 
extra terrestrial life. ▪

EARLY EARTH AND 
BIOSIGNATURES

provide more information about the evolu-
tionary history of this special fauna, and to 
explore the possible connections between 
the Atlantic and Pacific reduced habitat 
 faunas through time. Our explorations have 
revealed large mineral resources on these 
deep-sea ridge systems and there is a growing 
interest in utilization of these resources. The 
consequences of deep-sea mining are not well 
known and we are aiming at gaining an 
under standing of the ecosystem resilience, 
function and potential recovery after min-
eral extraction in these vent systems. The 
novelty and high degree of endemism of the 
vent fauna in the Norwegian- and Greenland 
Seas call for more in depth studies and use of 
a precautionary approach in future manage-
ment of these unique deep-sea habitats. ▪
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Geological records offer an imperfect but 
crucial source of data on how this coupled 
system has evolved in the past. The overarch-
ing goal of this theme is to develop and test 
new methods for quantifying complex inter-
actions from geological data, gaining new 
fundamental insights into Earth system 
inter actions across time scales.

In 2014, the funding for this new theme 
was consolidated by merging grants from the 
Bergen Research Foundation and the Nor-
wegian Research Council. A truly interdisci-
plinary research team is beginning to take 
shape with the hiring of a theoretical physicist 
with a strong background in mathematical 

modeling of complex systems, and a PhD 
student with a background in geochemistry. 
Two additional team members will be 
 recruited in 2015.

Ongoing efforts to quantify interactions 
between geological records illustrate how 
this theme ranges across scales, and across 
research groups. An analysis of predictive 
information flow between the rock and fossil 
records of the British Isles covered the last 
500 million years (see page 8) and involved 
researchers at Bristol and Leeds. A drive- 
response analysis of climate system compo-
nents over the last 800 thousand years (pre-
sented at the American Geophysical Union) 

involved paleoclimate researchers at the 
Bjerknes Centre for Climate Research. A col-
laboration with researchers in Oslo is yield-
ing a new approach to studying macroevolu-
tion using planktonic microfossil occurrence 
data spanning the last 60 million years (pre-
sented at the European Geosciences Union 
and the Linnean Society).

The coming years will see team members 
combine techniques from information 
 theory and graph theory with coupled 
 proc ess models, in a comprehensive ap-
proach to inferring causal relationships from 
the incomplete archives of the evolving 
Earth. ▪
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EARTH SYSTEM 
EVOLUTION
Earth scientists increasingly recognize the need to 
understand not only the components of the Earth system 
(lithosphere-hydrosphere-atmosphere-biosphere), 
but also the nature of their coupling. 

Examples of asymmetric information flow between Earth system components on geological time scales spanning five orders of magnitude.
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Researchers at the Centre for Geobiology (CGB) took advantage of 
numerous opportunities to present their research results to both 
academic and general audiences in 2014. Scientists at CGB also 
organised international meetings and participated in specialised 
workshops alongside other experts in their field.

Nordic Astrobiology Meeting 2014
Organisation of the conference “Biosigna-
tures Across Space and Time” was accom-
plished by CGB early Earth scientists Drs. 
Nicola McLoughlin and Eugene Grosch, 
leading to a successful meeting of over 100 
international astrobiologists at UiB (see 
 article on page 15 for details.) 

NorZymeD
The annual open seminar of NorZymeD in 
2014 focused on “Innovative enzyme techno-
logy for the Norwegian bioeconomy”. More 
than 75 participants came to the meeting, 
during which sessions on enzyme develop-
ment and patent were given followed by a 
panel discussion. More information about 
the NorZymeD project can be found at the 
following link: https://norzymed.nmbu.no/ 
(see also page 11 for details on CGBs role in 
NorZymeD).

SpongeDeep 2014
The main aim of this workshop was to bring 
together a panel of sponge taxonomists to 
present their latest research and work on the 

identification and classification of Atlanto-
Mediterranean deep-sea sponges. Addition-
ally we aimed to promote knowledge transfer 
between established experts and students- in-
training by bringing several generations 
 together in the lab to work side-by-side.

In total 29 researchers from 13 different 
countries participated in the workshop. The 
workshop ran as a series of presentations by 
the participants in the morning and taxo-
nomic sessions in the lab during the after-
noons (see http://www.uib.no/bio/78391/
spongedeep-2014).

Presentations covered most aspects of 
sponge taxonomy and systematics (both 
based on morphological and molecular 
characters) across all sponge classes of the 
focal geographical area (Arctic, North Atlan-
tic, South Atlantic and Mediterranean) and 
deep-sea ecosystems of interest (canyons, 
seamounts, mid-ocean ridges). The taxo-
nomic sessions held in the lab enabled tax-
onomists to work side-by-side on the identi-
fication of several sponge collections (e.g. 
hexactinellids of the Arctic; calcareous 
sponges of the Azores; calcareous sponges of 

the GIN seas; deep-sea sponges of the 
 Selvagens islands; deep-sea sponges of the 
Galicia seamount and the Avilez canyon). 

Several round tables were held to discuss 
some initiatives in a more in-depth manner: 
a proposal for a revised classification of 
Demospongiae (Morrow and Cárdenas); the 
development of identification tools for deep-
sea sponges of the Atlanto-Mediterranean 
region (Xavier); and the conservation of 
deep-sea sponge grounds (Rapp and Xavier). 

ECORD Summer School 2014  
and ICDP Surtsey
CGB was represented by two Phd students at 
the ECORD summer school 2014 at the 
MARUM institute in Bremen, titled “Subsea-
floor Biosphere: Current Advances and future 
challenges”. A major objective of the two 
week long summer school was to introduce 
the International Ocean Discovery Program 
(IODP) to young scientists and to prepare 
them for future IODP expeditions. Subse-
quently, one of the CGB student participants 
will join IODP expedition 357 leaving for the 
Atlantis Massif in late 2015.

CGB was also represented at the ICDP 
Surtsey workshop on Heimaey, a small island 
off the north coast of Iceland. During three 
intense days on this secluded island, 30 in-
vited participants together created a draft 
proposal for drilling the Surtsey volcano. ▪

WORKSHOPS, SEMINARS,  
AND SHORT COURSES

Although initially organised around research 
themes, the Centre has since adopted a ma-
trix model approach that facilitates and 
promotes the inter- and multi-disciplinarity 
necessary to attain the Centre’s research 
goals. In this model the Centre activities – the 
rows in the matrix - are organised as projects. 
The columns of the matrix are the cross-
cutting themes of the Centre research plan. 
In this model the thematic leaders (leader 
group) are responsible for developing the 
research themes by initiating new and over-
seeing existing projects. It allows young, 
early-stage researchers to acquire leadership 
training as individual project leaders (leader 
forum). 

The Centre for Geobiology (CGB) is part of the Faculty of Mathematics 
and Natural Sciences at the University of Bergen (UiB) and is hosted by 
the Departments of Biology and Earth Sciences.

SCIENTIFIC ADVISORY COMMITTEE

John Parkes  School of Earth & Ocean Sciences, Cardiff University, UK
Cindy Van Dover Duke University Marine Laboratory, North Carolina, USA
Chris German Woods Hole Oceanographic Institution, Massachusetts, USA 
Frances Westall Le Centre de Biophysique Moléculaire CNRS, Orléans, France

THE GOVERNING BOARD

Helge Dahle (leader), Dean of the Faculty of Mathematics and Natural Sciences
Gunn Mangerud, Head of the Department of Earth Sciences
Anders Goksøyr, Head of the Department of Biology
Heidi Espedal, Acting Director of the Department of Research Management at UiB
Bjarte Hannisdal, employee representative from the Department of Earth Sciences
Runar Stokke, employee representative from the Department of Biology

ORGANISATION

Research

THEME 1
Research

THEME 2
Research

THEME 3
Research

THEME 4
Research

THEME 5
Research

THEME 6
Research

LABS
Marine

LABS

PROJECT A x x x x

PROJECT B x x x x

PROJECT C x x x

PROJECT D x x x x

PROJECT E x x x x x x x x
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RESEARCH 
PROJECTS 2014

PROJECTS FUNDED BY THE RESEARCH COUNCIL OF NORWAY

DURATION TITLE LEADER*/PARTNER**/  
PRINCIPAL INVESTIGATOR•

2009 – 2017 Subsurface CO2 storage – Critical Elements and Superior Strategy  
(FME SUCCESS) 

Rolf Birger Pedersen**, 
Ingunn H Thorseth•

FMEINFRA

2010 – 2014 Develop acoustics for monitoring of leakage from sub bottom  
CO2 disposals (AKUGASS)

Rolf Birger Pedersen*

RFFVEST

2011 – 2014 Mining of Norwegian biogoldmine (BioGoldMine) through metagenomics Ida Helene Steen*

BIOTEK2021

2011 – 2014 Biological methane oxidation by methanotrophic verrucomicrobia  
under hot and acidic conditions

Nils Kåre Birkeland*

FRIMEDBIO

2012 – 2017 Enzyme development for Norwegian biomass - mining Norwegian biodiversity 
for seizing Norwegian opportunities in the bio-based economy (NorZymeD) 

Ida Helene Steen**

BIOTEK2021

2013 – 2016 Vulnerable habitats and species in petroleum resource management: impact 
of sediment exposure on sponge grounds (SedExSponge) 

Hans Tore Rapp• 
Friederike Hoffmann•

HAVKYST

2013 – 2015 Microorganisms in the arctic: major drivers of biogeochemical  
cycles and climate change 

Lise Øvreås *

POLARPROG

2013 – 2015 Novel thermostable enzymes for industrial biotechnology (THERMOGENE) Nils Kåre Birkeland*

BIOTEK2021

2014 – 2016 Norwegian Marine Robotics Facility - Remotely Operated Vehicle for 
Deep Marine Research (NORMAR) 

Rolf Birger Pedersen*

FORINFRA

2014 – 2017 Earth System Interactions and Information Transfer (ESIIF) Bjarte Hannisdal*

FRINATEK

INTERNATIONAL PROJECTS FUNDED THROUGH THE EUROPEAN SCIENCE FOUNDATION (ESF)/ERA-NET

DURATION TITLE LEADER*/ PARTNER**/  
PRINCIPAL INVESTIGATOR•

PROGRAMME

2011 – 2014 Sub-seabed CO2 Storage: Impact on Marine Ecosystems 
(ECO2) 

Rolf Birger 
Pedersen** 
Ingunn Thorseth•

FP7

2014 – 2017 Managing Impacts of deep-sea resource exploitation 
(MIDAS) 

Rolf Birger 
Pedersen** 
Ingunn Thorseth•

FP7

PROJECTS FUNDED BY OTHER SOURCES (PUBLIC AND PRIVATE)

DURATION TITLE LEADER*/PARTNER**/ 
PRINCIPAL INVESTIGATOR•

2011 – 2014 OD Jan Mayen Ryggen I-IV Rolf Birger Pedersen*

Oljedirektoratet

2011 – 2015 Deep-water sponges of the Greenland-Iceland-Norwegian Seas Hans Tore Rapp*

Det Norske 
Videnskapsakademi

2011 – 2014 The Emergence of Life on Earth 3+ billion years ago Nicola McLoughlin* 

UiB/Bergen 
Forskningsstiftelse

2012 – 2015 Better handling of microbial induced corrosion during operation Ida Helene Steen* 

VISTA

2012 – 2016 Taxonomy and distribution of sponges (Porifera) in Norwegian waters Hans Tore Rapp*

NTNU/Artsdatabanken

2012 – 2016 Preparing for sub-sea storage of CO2: Baseline gathering  
and monitoring for the North Sea (CO2 – Base)

Rolf Birger Pedersen**

CLIMIT/GASSNOVA

2014 – 2017 Earth System Interactions and Information Transfer (ESIIF) Bjarte Hannisdal* 

UiB/Bergen 
Forskningsstiftelse
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Eilertsen, Mari H.
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Johannessen, Karen C.
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PERSONNEL SUMMARY (person-years)

CATEGORY TOTAL
FOREIGNERS  

(% PERSON-YEAR)
WOMEN  

(% PERSON-YEAR)

Scientists 12.7 4.3 5.1
Post-docs 10.5 7.8 5.9
PhDs 16.1 8.7 7.0
Technicians 4.9 1.2 3.4
Administration 1.9 0.4 0.9
Total 46.1 22.4 22.3
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▪ 

▪ 

▪ 

▪

Scientists

Post-docs

PhDs

Technicians

Administration

FUNDING AND 
EXPENSES

OTHER PROJECT FUNDING (1000 NOK)

International projects 1916

Other Research Council projects 23878

Other Public Funding 2650

Private Funding 9879

Total 38323

FUNDING (1000 NOK)

University of Bergen 30995

Research Council of Norway 9420

Grand Total 40415

EXPENSES (1000 NOK)

Salaries and indirect costs 28470

Research Equipment 2534

Other cost 7313

External research services 2098

Grand Total 40415

PERSONNEL

▪ 

▪ 

▪ 

▪

Salaries and indirect
costs

Research equipment

Other costs

External research
services

EXPENSES

28470

2098

7313

2534

28 %

23 %

35 %

11 %

4 %

100%

32 33
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In 2014 CGB researchers have produced more than 46 scientific publications and 
over 115 scientific presentations. Below is a list of some selected publications.
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