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Foreword
One of the strategic priorities for UiT The

I entered the ARCEx team as their new di-

Even though the petroleum industry is ex-

Arctic University of Norway is to develop
research and education linked to “Energy,
climate, society and environment. This
also includes “Conventional and renewable energy production” as one key element.
ARCEx instrumental in order to fulfill the
strategy of UiT in this respect. During this
year ARCEx hired a new project leader
(May 2015) a as well as administrative staff
(January 2015). The science and education
activities run very well. ARCEx has an important role in order to carry out and coordinate national research and education
within the field of Arctic petroleum exploration. UiT is proud to be host institution
for this national center and plan to develop
the center activity further within the context of sustainable energy production for
the future. During times of economic decline in the petroleum industry, the need
for a long term instrument for research
and education as ARCEx, is becoming
even more important for producing new
knowledge as well as candidates for future
recruitment.

rector in May 2015. I was happy to find
a centre that consisted of a group of very
enthusiastic professionals at all levels. With
the great help of the ARCEx Board, the academic partners, the industry partners,
and the partners and stakeholders from
the authorities, I have been able to understand and appreciate the role of this project in the overall quest for energy. There
is absolutely no doubt in my mind that the
Arctic will play an important role in the
future energy mix. We therefore need to
increase the speed and the precision, and
reduce the risk during petroleum exploration and future production. That is precisely the role of the research being conducted
by ARCEx, and I am looking forward to be
the manager of the centre in close collaboration with Ellen Ingeborg Hætta and the
work package leaders.

periencing challenging times, I have high
expectations for what it will mean for
Northern Norway in the coming years. To
achieve our goals, a strong commitment
to technology, research and development
will be necessary. We need to make sure
that the best technology available is applied, and that operations are carried out
efficiently. We must support the industry
in their efforts to improve both technology
and working procedures in order to minimize impacts and risks to the Arctic environment. Achieving these goals, I believe
ARCEx can play an important role. I am
hopeful that you will be a driving force in
breaking down barriers and reaching new
R&D milestones.

Morten Hald
Professor/Dean Faculty of Science and
Technology
Chair, ARCEx Consortium Board

Alfred Hanssen
Director ARCEx

Tord Lien
Minister of Petroleum and Energy
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Summary 2015
ARCEx – The Research Centre for Arctic Petroleum Exploration – brings
together academia, industry, and authorities in a common effort to improve
our knowledge about Arctic petroleum resources, eco-safe exploration
techniques, and ecological and technological risk management.
The ongoing research on geoscience, bioscience, and
technology of Arctic petroleum exploration, is complemented by teaching and training programs at all
levels. The main focus is on the Barents Sea, but as we
move along also the circum-polar view will be covered
by the centre activities.
The year 2015 can be characterized as the year of recruitment. As of present, there are 10 PhD scholars
and 5 Postdoctoral fellows working full time on their
specialized projects. These 15 young recruits have
formed their own organization called Early Career Forum (ECF). The goal of the ECF is to gain a common
ARCEx identity among the scholars who are situated at
Svalbard, Tromsø, Trondheim, Bergen, Oslo, and Stavanger. Also, the ECF members organize courses on
soft-skills, topics that are normally not covered by the
usual curricula at the universities.
During the Autumn of 2015, a small group of top experts from the geoscience teams of ARCEx carried out

a visit to all the industry partners. The ARCEx visitors
were met by expert teams at our partners, and the disussions were interesting, challenging, and rewarding.
We think that this is one of the interesting ways the
ARCEx academics can both provide important input
to our partners, but also initiate common research
projects that can lead to co-authored papers and presentations.
During 2015, we have continued to work on efficient
ways of integrating the R&D activities within the centre with the needs of partners and authorities. We have
launched a mobility program in which Early Career
Forum members will get an opportunity to spend
some time with the industry partners and the relevant
authorities. We foresee great synergies and effects of
integrating resources at this level.
Our constant goal is to deliver R&D that helps us to
assess the Arctic petroleum resources faster, with more
precision, and with reduced risk. 
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A summary of some selected key achievements and scientific results
from 2015 is as follows:
Resource potential:

Hazard identification:

A new analysis of compiled data and play models
from the SW Barents and the Kara Sea shows the
presence of substantially more recoverable petroleum resources than earlier estimated by the U.S.
Geological Survey (USGS).

A new hazard identification method has been developed based on the identification of system-specific hazards with a major accident potential. The
method is designed to work specifically for Arctic
operations.

Tectonics and rift formation:

Exploration technology:

Studies of the early Cretaceous tectonic inversion
of the Loppa High in the SW Barents Sea has vastly
improved our understanding of its timing, causes,
and its implications for reactivation of major fault
complexes surrounding the high. These results are
important for the ongoing exploration in the SW
Barents Sea.

Controlled source electromagnetism and magneto
tellurics have been successfully applied to obtain
direct predictors of pore fluid composition. This is
of special relevance to the Barents Sea, where conventional seismic hydrocarbon indicators are often
unreliable

Drone technology:

A new Master’s specialization in Petroleum Geoscience has been designed and launched at UiT. 

Unmanned aerial surveys carried out in northern
Norwegian fjords show that drone based detection
of sea mammals is superior to commonly used
land-based observations.

Education:
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ARCEx Research Fellows
Tore Aadland
PhD Fellow, UiB

Babak Khodabandeloo
PhD Fellow, NTNU

Willy Røed
Postdoc, UiS

Disentangling the time represented by
siliciclastic sedimentary deposits

Investigation of the effects of acoustic wave‑field
generated by marine seismic sources on marine
mammals and methods to reduce the impact.

Application of risk and uncertainty concepts,
principles and methods

Ana Sofia Aniceto
PhD Fellow, Akvaplan-niva

Jean-Baptiste Koehl
PhD Fellow, UiT

Agnar Sivertsen
Research Fellow, Norut

Using Unmanned Aerial Vehicles for marine
mammal surveys in Arctic and sub‑Arctic
regions

Onshore‑offshore fault correlation on the
SW Barents Sea margin, Western Troms and
Finnmark

New methods and technology to utilize
UAS for environmental monitoring, such as
detection and classification of ice icebergs

Tyler Appleyard
PhD Fellow, UNIS

Marcus Landschulze
Postdoc, UiB

Terje Solbakk
PhD Fellow, NTNU

Sequence stratigraphy of Upper Paleocene
paralic wedges in the Central Basin of
Spitsbergen

Seismic on Ice using simulations and field
data; processing of full wave field data

Geophysical imaging of prospects and
reservoirs with chemical weathering porosity,
based on data from field analogues on
Svalbard and Greenland.

Ryan Dillon
PhD Fellow, Akvaplan-niva

Amando Lasabuda
PhD Fellow, UiT

Ronny Tømmerbakke
PhD Fellow, UiB

Modelling the behavior and movements of
marine mammals in the Lofoten‑Barents Sea
region.

Early ‑ Mid Cenozoic evolution of the
southwestern Barents Sea margin ‑ paleo‑
enviromental evolution and sediment yield.

Sea ice & erosional uplift: impact on Arctic
seismic exploration

Kjetil Indrevær
Postdoc, UiO

Nathalie Morata
Postdoc, Akvaplan-niva

Ingrid Wiedmann
Postdoc, UiT

Tectonic inversion in the SW Barents Sea

Impact of changes in environmental
conditions on benthic communities.

Arctic pelagic ecosystems and the vertical
export of organic carbon and particles
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Vision and goal
ARCEx aims primarily at obtaining improved knowledge of petroleum
resources in northern and Arctic areas, with the complementary aim of
providing essential knowledge and methodology for eco-safe exploration in
the high north. Eco-safe refers to the use of best available technology
and practices in order to minimise impacts and risks to the
Arctic environment.
This is achieved through the following secondary objectives:
• Enhance the understanding of large-scale processes
of sedimentary basin formation and evolution of the
Barents Sea and Arctic, and their impacts on petroleum systems.
• Secure correlation of geological events over large
distances in diverse geological environments of the
Arctic.
• Establish petroleum systems and play concepts for
the different basins.

• Assimilate new ecosystem knowledge for the different basins into advanced impact and risk analysis
methodologies.
• Develop technology for eco-safe exploration in the
Arctic.
• Create a research-based education and training programme based on the scientific themes of the Centre.
• Communicate results from the Centre to the scientific community, decision makers and the general
public.
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1
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Professor, UiO

General
Assembly
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2
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Partners

ARCEx
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3 members
&
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4 members
&
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Statoil
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(project owner)
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UiB

3

APN
JoLynn Carrol
Adjunct Professor, APN

WP

Norut
Tor Arne Johansen
Professor, UiB

NPD

observer

observer

UiS
IRIS

Jan Sverre Laberg
Professor, UiT

Jasmine Nahrgang
Associate Professor, UiT

ENGIE

ARCEx
Management Team

Norske Shell

Director

ConocoPhillips

Administrative Leader

DONG Energy

Work Package
Leaders 1–5

Technical
Committees

5

Det Norske
Tullow Oil

Ståle Emil Johansen
Professor, NTNU
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Eni Norway
Lundin Norway

UNIS
NTNU

4

RCN

NGU
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Organization
The ARCEx consortium consists of universities, research institutions and
industry partners. The centre is hosted by the Department of Geology
and the Faculty of Science and Technology at UiT The Arctic University
of Norway.
The day-to-day management is carried out by the
Management Team, consisting of the Director, Work
Package Leaders, Administrative Leader and Administrative Advisor. The Management Team’s responsibility is to ensure an efficient day-to-day coordination
and supervision of the project with respect to scientific and technical matters, as well as administrative,
legal and financial issues. In January 2015, Ellen Ingeborg Hætta entered ARCEx as the centre administrative leader, and in May 2015, Prof. Alfred Hanssen
took the position as the centre director.
The ARCEx Consortium Board is the main decision-making body in ARCEx. The ARCEx Board has
seven members, four from the industry and three
from the academic partners. There was an election
of new Board members in 2015, and the new Board
consists of representatives from Statoil, Eni Norge,
Lundin, Tullow, University of Tromsø, Akvaplan-niva
and University of Bergen, as well as two observers, one
from the Research Council of Norway and one from
the Norwegian Petroleum Directorate. The Board is at
the intersection between the strategic and operational level and is responsible for monitoring the work
and status of the Centre. The Board is responsible for
making decisions to achieve the intended results as
defined by the contract. The Board met on three occasions in 2015.
The ARCEx General Assembly (GA) is composed of
one representative from each of the 18 partners. The

GA is an arena for information exchange between the
academic and industry partners and for election of the
board. The GA met once in 2015.
Key parts of the ARCEx governance system are the
Technical Committees (TC) where the main technical interaction and discussions between the academic
and industry partners takes place, and is important to
make sure that the activities and results are relevant
for the industry partners as well as for the scientific
community. For Work Packages 1 to 4, each industry partner has nominated key technical participants
to ensure that the strategy and plans for the WPs are
aligned with expectations or needs.
The year 2015 was a year of recruitment, and a crucial part of the strategy was to fill all vacant positions
with the best possible professionals. The natural follow up strategy for 2016 is thus to produce as many
high-quality high-impact publications as possible. A
new Masters specialization in Petroleum Geoscience
was inaugurated at UiT The Arctic University of Norway in 2015, and a new comprehensive ARCEx course
was given for the first time at UNIS. Our strategy for
2016 is to educate good candidates from this specialization, and to continue to recruit good PhD candidates for the remaining positions. Our strategy for
2015 was to improve the cooperation and integration
between academia and industry. We have come a long
way in 2015, and we will continue this important work
in 2016. 
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Basin
analysis

Petroleum systems
and play concepts

Implications
for petroleum
exploration
in the arctic
Technology for
eco-safe exploration
in the arctic

Environmental risk
management

Education and
outreach

ARCEx is sub-divided into five interconnected work packages addressing different research
objectives:
WP 1 	

WP 2 	

WP 3 	

WP 4 	

WP 5 	
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Petroleum systems and

Environmental risk
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Education and outreach:
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play concepts: to provide
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to offer international

geology and tectonic

detailed knowledge on

new environmental risk

to develop the best

top-level petroleum ge‑

evolution in the Barents

basin characteristics,

management approaches

possible geophysical data

ology, geophysics (G&G),

Sea region and to provide

summarised in detailed

tailored to the unique

acquisition strategies to

biology and ecotoxicology

a better basis to assess

paleogeography recon‑

exploration and future

use – both with respect

(B&E) education and to

the petroleum potential

structions to improve

operational challenges

to the environment and

ensure that highly com‑

and reduce exploration

prediction of the resource

for Arctic areas.

data quality

petent candidates will

risk in the north.

potential of the Arctic

provide a pool of experts

Basins

for the industry and
academia.
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Research plan and strategy
The ARCEx research objectives are addressed within five interconnected work
packages (WPs), with associated research tasks:
WP 1
WP 2
WP 3
WP 4

Basin analysis
Petroleum systems and play concepts
Environmental risk management
Technology for eco-safe exploration in
the Arctic
WP 5 Education and outreach
WP1 and WP2 cover the resources and geoscientific
conditions in the north, and will investigate the subsurface of the Barents Sea and the Arctic at two different scales: WP1 covers the large-scale geological
processes including deep crustal features and in relation to sedimentary basin forming. WP2 builds on the
large-scale approach from WP1 and forms the geological bridge to the prospect assessment being conducted
by the industry. WP2 investigates the petroleum play
systems including source, reservoir and trap, and emphasises on the onshore use of field analogues.
WP3 and WP4 address issues concerning environmental risk management and eco-safe exploration.
WP3 focuses on the marine ecosystems both from field

investigations and ecotoxicology experiments, which,
through impact assessment modelling, will lead to an
Arctic risk uncertainty framework. WP4 will investigate seismic acquisition in ice-infected areas and also
includes geophysical exploration in ecological vulnerable areas. Remote sensing for operations and the use
of geophysical modelling of outcrop examples of reservoir analogues aims at improving both the quality and
the processes for operations in the Arctic.
WP 5 focuses on the education and outreach. The activities and knowledge development in WP1 to WP4
contribute to new study programmes and courses,
and one of the deliverables of this work packages is a
Master’s specialization in Petroleum Geoscience that
started in 2015, and another Master’s degree in Arctic
Petroleum Ecotoxicology scheduled to start in 2017.
The results from the research are published both in papers and at conferences. ARCEx has an external website (www.arcex.no), publishes newsletters on a regular
basis and has a document handling system for internal
communication. 
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Photo: Sten-Andreas Grundvåg.

WP 1: Basin Analysis
The main objective of WP1 is to contribute to increased understanding of the
regional geology and tectonic evolution in the Barents Sea region. The new
understanding of basin development and petroleum systems will provide a
better basis to assess the petroleum potential and reduce exploration risk in
the north.
To achieve this objective, an integrated multidisciplinary research team is established. WP1 is headed by
Professor Jan Inge Faleide at UiO and includes among
others geologists, geophysicists and modellers. In 2014
one PhD student joined WP1, Tore Aadland at the
University of Bergen. In addition, two fellows were
recruited for start-up in 2015, PhD student Amando
Lasabuda at UiT and Kjetil Indrevær, postdoctoral researcher at UiO.
Key achievements and highlights from 2015:

• Detailed studies of the early Cretaceous tectonic inversion of the Loppa High in the SW Barents Sea has
resulted in improved understanding both in terms
of timing and causes, as well as its implications for
reactivation of major fault complexes surrounding

the high. We conclude that the inversion was likely
linked to a major switch in rift activity in the region,
reflecting that evenly distributed subsidence in the
SW Barents Sea in the earliest Cretaceous became
replaced by major rifting and rapid subsidence in
the Tromsø and Bjørnøya basins by early Barremian
times. The results are highly relevant for the ongoing
exploration in the SW Barents Sea with focus on the
Loppa High and adjacent basin areas.
The research team will be addressing the following key
WP1 topics:
• Linking sedimentary basins to deep structure
• Basin evolution
• Cenozoic uplift and erosion
• Source-to-sink
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• Numerical and analogue modelling
• Arctic petroleum basins – beyond the Barents Sea.
We are building on results from several previous and
ongoing research projects and knowledge established
through regional exploration in the north so far. We
have managed to closely link and coordinate the activities within all ARCEx WP1 (and WP2) research
tasks, and established a good arena for collaboration
between both the national and international partners,
in particular Russian scientists having key data and
knowledge about the eastern, central and northern
Barents Sea.
Linking sedimentary basins to deep structure focuses on

two major questions related to the western Barents Sea
geology: (1) the Caledonian basement configuration
and (2) the Late Paleozoic basin configuration. These
are key questions relevant to exploration in the western and central Barents Sea. New deep seismic data
were acquired in August 2014 and are now being analysed at the universities of Bergen and Oslo.
Basin evolution builds on previous research projects
in addition to a large number of MSc thesis projects.
Particular focus is on the structural/tectonic evolution
of the western and central Barents Sea through multiple rift phases, with special emphasis on reactivation
events partly in a contraction regime. These events are
important since they could constrain the timing of trap
formation and they could also affect the seal/caprock
integrity. Kjetil Indrevær will, in his work, focus on the
SW Barents Sea - building on the onshore-offshore results from his previous PhD work at UiT.
Cenozoic uplift and erosion has two different, long-term

approaches. On the one hand, there is a focus on improved understanding of the glacial processes causing

uplift and erosion of the Barents Shelf and deposition
along the continental margin in the west and north,
and on the other hand there is a focus on quantification of total net erosion and improved understanding
of the pre-glacial (tectonic) uplift. This determines the
timing of maximum burial, which has large impact on
petroleum system modelling. Amando Lasabuda will
in his project integrate and further develop the existing
knowledge.
Source-to-sink is complementary to several other regional source-to-sink projects covering different parts
of the Barents Sea sedimentary succession/evolution.
Tore Aadland focuses first on the Jurassic, the main reservoir in the most explored part of the SW Barents Sea.
Numerical and analogue modelling is building on sev-

eral previous and parallel project activities, and international collaboration has been established with GFZ
Potsdam and Bochum University. Different types of
numerical modelling have been initiated focusing on
basin formation/evolution and implications for the
temperature (and maturation) history. Analogue modelling, addressing important structural and tectonic
questions, is carried out through collaboration with
international partners at universities in Utrecht and
Rennes.
Arctic petroleum basins – beyond the Barents Sea will, at

a later stage of ARCEx, look at the wider Circum-Arctic region, but it is already important for understanding the regional geology. Important new knowledge
has been obtained through complementary project
activities such as (1) 4D-Arctic (joint NORRUS project with Russian partner), (2) CALE (an international
network focussing on the Circum-Arctic Lithosphere
Evolution), and (3) a regional 3D lithospheric model is
developed jointly with GFZ Potsdam. 
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Amando Lasabuda – from the Tropics to the Arctic. Photo: Private

Amando Lasabuda
Amando Lasabuda commenced his PhD project in
March 2015 at the Research Centre for Petroleum
Exploration (ARCEx). As part of his study, he will be
investigating the Early to Middle Cenozoic evolution
in the southwest Barents Sea in relation to uplift and
erosion. Lack of discoveries in the Barents Sea is often
regarded to be a result of Cenozoic uplift and erosion
that has altered the petroleum system components,
and lead to leakage. It is therefore important to gain
better understanding of these processes and quantification of uplift and erosion in the Barents Sea.
Amando obtained his B.Sc degree from Institute Technology Bandung, Indonesia in 2010 in Petroleum Geophysics. For his master degree, he decided to deepen
his knowledge in Petroleum Geology, and subsequently received his M.Sc in 2013 from University of Bergen,
Norway. His constant curiosity in geology fascinated
him to continue his education to PhD level. Amando’s

research interests are in the field of Petroleum Geology
and Basin Analysis, particularily the study of sedimentology, facies analysis, and structural geology, which is
of main focus for his PhD work.
Amando has a broad range of experience with subsurface mapping, well-log analysis, seismic-based
interpretation, exploration prospects/leads, and play
analysis from PT, Pertamina E&P and Rocksource Exploration Norway AS.
For his master thesis, which he wrote in collaboration
with Statoil ASA, he studied the development of turbidite system in a salt-related slope setting. During his
studies he was also a teaching assistant in petroleum
geology course at University of Bergen where he found
excitement to interact with student and share his passion in geology. 
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Picture from Van Keulenfjorden, central Spitsbergen, showing shallow marine to deltaic sandstones of Eocene age (c. 56-33 Ma). They are regarded as analogues to several
types of subsurface reservoirs on the Norwegian Continental Shelf. Photo: Sten-Andreas Grundåg.

WP2: Petroleum Systems and
Play Concepts
This work package aims at providing knowledge on basin fill characteristics
with a special focus on detailed palaeogeographic reconstructions, which
may improve play models and aid the prediction of petroleum resources in
the Arctic, and on the Barents Shelf in particular.
The work package builds on the large-scale tectonic
framework provided by WP1 and bridge the gap between basin-scale and reservoir-scale geology. The research team, headed by Snorre Olaussen (UNIS) and
Sten-Andreas Grundvåg (UiT), include sedimentologists, structural geologists, geophysicists, geochemisists and biostratigraphers from amongst others NGU,
UiB, UiO, UiT and UNIS, and investigate the most
important factors forming and influencing petroleum
systems. Integration of outcrop-based studies in Svalbard and adjacent Arctic basins with subsurface data
from the Barents Shelf and onshore Svalbard form the
basis for these investigations. There are five subtasks in

WP2: 1) Onshore–offshore stratigraphy and tectonic
links, 2) Hydrocarbon source and fluid flow, 3) Reservoir studies, 4) Trap and seal analysis, 5) Quantitative
analysis of petroleum systems and plays. Below follows
some scientific highlights and information on each
work task.
Key achievements and scientific results 2015:

• Structural mapping in northern Norway shows
remnants of a several Carboniferous rift structures.
These features might be important for the evaluation of new acreage in the eastern part of the Norwegian Barents Sea.
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• The nature of migrated hydrocarbons (bitumen-stained sandstones) in the Mesozoic strata in
Svalbard indicate expulsion and migration from
the middle Triassic and Upper Jurassic organic-rich
shale units. These findings show clear similarities to
equivalent prolific petroleum systems in the Barents
Sea, and will thus improve the understanding of fluid flow in the Barents Sea.
• Compiled data of recent oil discoveries versus
known play models in the western margin of the
Barents Sea and in the Kara Sea strongly dispute the
USGS estimate of recoverable resources, which are
all too pessimistic.
Onshore-offshore stratigraphy and tectonic links use

amongst others locations in Svalbard, Greenland and
Finnmark as onshore field laboratories to investigate
sedimentary basin fills and the dynamic interplay between tectonic, erosion and deposition. PhD-student
Jean Baptiste Koehl (UiT), who joined ARCEx in 2015,
investigate onshore and offshore tectonic relations and
basin evolution, primarily focusing on post-Caledonian brittle structures along the SW margin of the Barents Shelf, their timing and their onshore continuation
in the western part of Troms and Finnmark. Zircon
analyses by PhD-student Thomas Pettersen, University in Copenhagen, from the Central Tertiary Basin
are in consistency with previous interpretations of a
major shift in drainage direction in the Paleocene to
Eocene (Pettersen et al., 2016). The study also include
new knowledge on the influence of the “Sverdrup
Basin”-volcanism in the Eocene.
Hydrocarbon source and fluid flow investigates the dis-

tribution, geochemistry and maturity of source rocks
in Svalbard and the Barents Sea. By linking source
rocks and seeps to the stratigraphy, tectonic evolution,
and glacial history of Svalbard, this task will shed a new
light on the timing of hydrocarbon migration, accumulation and exhumation. A common database based
on uniform analyses of all known and potential Paleozoic and Mesozoic source rocks are under construction. ARCEx-associated PhD-student Maayke Koevets
(NHM/UiO) focuses on the facies distribution and
stratigraphy of the Upper Jurassic succession in Svalbard, which corresponds to one of the most important
source rock intervals on the Norwegian Continental
Shelf (NCS). She recently published a paper on the

topic (Koevoets et al., 2016). In addition, ARCEx-associated PhD-student Tesfamariam Berhane Abay (UiO)
and co-authors have submitted a paper on the allochthonous petroleum produced by the source rocks in
Svalbard, which are analogues to offshore hydrocarbon
accumulation on the NCS. A joint research study by
UNIS and University in Copenhagen on Upper Paleozoic source rocks in Svalbard and the Barents Sea is
partly linked to WP2.
Reservoir studies addresses distribution and quality of

reservoir rocks in the greater Barents Sea region. Provenance areas, transport mechanisms, depositional processes, and factors controlling depositional stacking
patterns are key issues to identify and understand. The
Paleogene succession in Svalbard is of special interest
because of the highly relevant facies developments seen
in parts of the succession. ARCEx-associated PhD-student Malte Jochmann (UNIS) will focus on the longterm evolution of the Central Tertiary Basin, whereas
the newly appointed ARCEx-financed PhD-student
Tyler Appleyard (UNIS) will focus particularly on the
late Paleocene succession in Svalbard. Shelf-marginscale clinoforms of Eocene age are also currently under investigation by William Helland-Hansen (UiB)
and Sten-Andreas Grundvåg (UiT). A joint research
study by UNIS and University in Copenhagen on Upper Paleozoic Carbonates in Svalbard and the Barents
Sea is partly linked to WP2.
Trap and seal analysis addresses the quality, properties
and distribution of cap rocks in the Barents Sea and
other Arctic basins, with a special focus on how shale
and faults change their sealing capacity in basins with
a complex burial history. Associate Professor Kim Senger (UNIS) will be an important ARCEx-associate in
the years to come. He have previously been working
with CO2 storage in Svalbard, and how igneous activity and intrusions influence sedimentary basin fills and
petroleum systems.
Quantitative analysis of petroleum systems and plays

summarize and integrates the scientific results of the
above-mentioned tasks in WP2, and aim to produce
an updated model of the most important Arctic petroleum systems and plays towards the later part of the
project. 
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Tyler Appleyard
As a new PhD fellow at UNIS and ARCEx research
center, I am very excited and motivated to collaborate with such a talented group of academic and industry professionals. My research will involve detailed
sedimentological analysis of Upper Paleocene paralic
wedges in the Central Basin of Spitsbergen. The Hollendardalen Formation represents tidally influenced
deltaic wedges that are indicative of an initial coarse
clastic sediment supply into an otherwise fine-grained
marine foreland basin setting. Sedimentation is intrinsically linked to early uplift of the West Spitsbergen
Fold and Thrust Belt as collision between Greenland
and Svalbard occurred along the northwestern margin
of the Eurasian continental plate boundary. A major
goal of this project is then to characterize these clastic
successions using a sequence stratigraphic and systems
tract framework, which will contribute to an improved
regional understanding of the depositional environment. The subsurface application of such a study will
be useful as an analogue for predicting prolific reservoirs both in frontier areas and for new exploration
targets on the Barents Shelf.
Born and raised in the Rocky Mountains of Colorado,
I followed my passion for wilderness adventures and
snow capped peaks to the Yellowstone region where I
received my Bachelor’s degree from Montana State University in Geology. My main interests have been rooted

in the coupling of tectonic processes and sedimentary
responses. I have been inspired through travelling to
pursue an international career and experience different
cultures, so I moved to Trondheim in 2013 and earned
an MSc degree in Petroleum Geosciences at NTNU. My
Master’s thesis was written in cooperation with Statoil
characterizing synrift depositional environments in
the Upper Jurassic Viking Group on the Halten Terrace-Frøya High area. This opportunity allowed me to
further develop my knowledge with regional subsurface datasets on the Norwegian Continental Shelf and
also provided invaluable insight toward aligning such
research with industry applications.
Given my background, I am honored to join the
ARCEx project and contribute to the development of
the research center as a whole. Previous to summer
field courses in 2014, my only knowledge of Svalbard
was in the form of photography, documentaries, publications and endless stories from those who had visited.
Now, it is a dream come true to call Longyearbyen and
UNIS home for a while, and I anticipate making the
most of my time in this special environment. I look
forward to the years ahead, and to strengthen the alliance between ARCEx and its partners as we investigate the frontier areas of the Arctic region and work for
sustainable exploration in the Barents Sea petroleum
province 
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R/V Helmer Hanssen in drift ice with Svalbard at the horizon. Photo: Ingrid Wiedmann.

WP 3: Environmental
Risk Management
The exploration and development of resources in the Arctic is often
characterised as involving a greater risk and severity of impacts to the
environment relative to many other regions.
This requires development of new environmental risk
management approaches tailored to the unique exploration and future operational challenges for Arctic areas. The aim of the Environment component of ARCEx
is to provide essential knowledge and methodology
for eco-safe exploration in the high north. Two main
priorities for new knowledge are addressed for WP3:
to detect potential ecosystem impacts in the Arctic,
and to detect areas and time periods for exploration
activities.
The research performed in WP3 is led by Professor
JoLynn Carroll at Akvaplan-niva AS. PhD student
Ana Sofia Aniceto started in 2014. Postdoctoral researcher Willy Røed (UiS), PhD student Ryan Dillon (APN), Postdoctoral researcher Nathalie Morata
(APN), and Adjunct Professor Jonas Juselius (APN/
UiT) were recruited in 2015. The team increased by
1 in early 2016 with the addition of Postdoctoral re-

searcher Ingrid Wiedman (UiT). The research team
has an active cooperation with national and international partners. The team will carry out a coordinated
field investigation in the central Barents Sea in Spring
2016 focused on acquiring more complete information on benthic and pelagic ecosystem compartments
of the Barents Sea. Surveys using Unmanned Ariel
Vehicles were carried out to detect and monitor marine mammals. Also during this year new laboratory
protocols were established to perform ecotoxicology
experiments on a selection of Arctic species. Further
development of the Risk-Uncertainty Framework was
also achieved.
Key achievements and scientific results 2015:

• Unmanned aerial surveys have been carried out to
detect and monitor marine mammals: Initial analysis of results from surveys carried out in two northern Norwegian fjords indicate that unmanned aerial
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data on water column processes, primary production,
vertical flux and food webs will extend the utility of
current state of the art ecosystem models into future
petroleum exploration areas.
Sensitivity of key species within northern ecosystems

UAS flight in Ny-Ålesund. Photo: Rune Storvold.

aims at obtaining new information on the ecotoxicology of key species, in order to ensure that the acquired
data meets the needs and requirements for ecosystem
based modelling. Ecotoxicology data for modelling are
obtained through experiments on selected cold-water
species (e.g. polar cod, capelin, Icelandic scallops and
blue mussels).
Ecosystem impacts analyses industry-selected scenar-

surveys may have a higher detectability than landbased methods.
• Standardized laboratory protocols are established
for the performance of ecotoxicology experiments
on a selection of Arctic species: Laboratory protocols for petroleum hydrocarbon exposure experiments are now harmonized for two institutes. The
harmonization of experimental protocols allows
comparative ecotoxicology studies of fish and zooplankton to be performed.
• Initial development of the Risk-Uncertainty Framework was achieved: A new hazard identification
method has been developed based on the identification of system-specific hazards with a major accident potential. The method is designed to address
the challenges that evolve when oil and gas installations are designed for operation in new areas, such
as the Arctic.
The research team is addressing the following key topics of WP3:
• Pelagic and benthic ecosystems
• Sensitivity of key species within northern eco
systems
• Ecosystem impacts
• Theoretical risk uncertainty framework
• Seismic data collection and marine mammal monitoring strategies to mitigate impacts
Pelagic and benthic ecosystems investigates the linkages between surface and seafloor food webs. Resulting

ios to evaluate priority areas and time periods for exploration activities using a state-of-the-art ecosystem
based impact assessment modelling system developed
for industry.
Theoretical risk uncertainty framework establishes a

framework that combines the basic concepts, principles and theories of risk analysis. By performing case
studies, we are developing quantitative links between
reservoir incidents such as blowouts and adverse environmental effects and their associated uncertainties.
Seismic data collection and marine mammal monitoring
strategies to mitigate impacts evaluates the survey capabilities of Unmanned Aerial Vehicles (UAVs). UAVs
may be applied to detect and monitor marine mammals and developing recommendations for improved
geophysical data acquisition.

These research activities deliver:
• New knowledge and data on Arctic ecosystems and
food webs
• New knowledge and data on the sensitivity of key
species to petroleum discharges within northern
ecosystems
• Identified priority areas and time periods for exploration activities in the north
• A theoretical risk uncertainty framework for the
arctic
• Recommended geophysical data acquisition strategies and monitoring methodologies to minimise the
impact on marine mammals. 
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Willy Røed. Photo: Iver Martens

Willy Røed
Throughout his career, Willy has worked with prevention of major accidents. Examples of historical major
accidents are Piper Alpha in 1988 with 167 fatalities
and the Macondo accident in 2010 with 11 fatalities
and severe oil spill. In the Norwegian offshore industry
substantial resources are spent to prevent such accidents. For example, since 2011 the Norwegian Oil and
Gas Association has been running an industry project
to prevent hydrocarbon leaks, and Willy was the project manager of this work until he joined the ARCEx
project as a postdoc at UiS in January this year.
Even though it has been claimed that Norway is state
of the art when it comes to major accident prevention,
nothing can be taken for granted, Willy says. Running
oil and gas activities in the arctic regions may introduce some new challenges that must be taken into consideration in the risk management, and more research
is needed on this topic. In the ARCEx project Willy is
working on improvement of the theoretical framework
and methods being used in risk management, in order
to prevent major accidents.
In his latest publication, Willy argues that about 60%
of all hydrocarbon leaks on the Norwegian continental

shelf from 2008 are caused by manual intervention. A
significant fraction of the leaks occur during the preparation for maintenance, which is typically carried out
during the night shift. Verification faults and failure to
comply procedures is a dominating factor for the observed leaks. This can give direct consequences for how
to design good routines and procedures for carrying
out maintenance on future installations in the Arctic.
Willy Røed has a PhD in risk management, a MSc in
offshore safety and a BSc in fire safety engineering, as
well as more than 15 years of related experience. Since
Willy finished his PhD in 2006, he has worked as a
consultant with risk assessment and risk management
in several industries such as oil and gas, transport and
healthcare. The last years he has also had a 20% position
as Adjunct Assistant Professor (Førsteamanuensis II) at
the University of Stavanger. Since January 2015 Willy
has been on leave from Proactima, working fulltime in
the ARCEx project at the University of Stavanger.
Willy’s work is part of work package 3: Environmental risk management. Other contributors from the
University of Stavanger are Assistant Professor Roger
Flage (task leader) and Professor Terje Aven. 
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Ingrid Wiedmann preparing sediment traps. Photo: Miriam Marquardt.

Nathalie Morata. Photo: Private

Ingrid Wiedmann and
Nathalie Morata
Postdoctoral research fellow Ingrid Wiedmann supports the ARCEx WP 3 on Environmental Risk Management. Ingrid focuses mainly on Arctic pelagic
ecosystems and the vertical export of organic carbon
and particles, and she conducts her research in close
cooperation with ARCEx Postdoctoral research fellow
Nathalie Morata, who works on benthic communities
and studies the impact of changes in environmental
conditions on the benthic communities. In this way,
the two marine biologists will contribute to a better
understanding of the link between water column and
bottom living organisms in the marginal ice zone of
fjords and in the Barents Sea. Ingrid’s and Nathalie’s
research will provide important base line information
for risk assessment analyses in ARCEx and improve the
modelling of the Arctic seasonally ice-covered system
and allow also developing risk assessments tailored to
the future exploration and operational challenges in
Arctic areas.

The main areas of Ingrid and Nathalie’s work. Image by Ingrid
Wiedmann.
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One of the aims of WP 4 is to improve methods for eco-safe seismic aquisition. Photo from Sassenfjorden towards Templet (766 m). Photo: Sten-Andreas Grundvåg.

WP 4: Technology for Eco‑Safe
Exploration in the Arctic
Geoscientific exploration of the Arctic will meet challenges that are partly
different from those we know from exploration of the North Sea and the
Norwegian Sea.
We will develop the best possible geophysical data acquisition strategies to use – both with respect to the
environment and the data quality – during initial exploration and subsequent static and dynamic reservoir
characterisation.
Norway is one of the leading nations worldwide in developing improved geophysical technology. The work
package leaders are Professor Ståle Johansen (NTNU
and UiT), and Professor Tor Arne Johansen (UiB).
Postdoctoral researcher Agnar Sivertsen at NORUT
started in 2014. PhD students Terje Solbakk (NTNU),

Babak Khodabandeloo (NTNU) and Ronny Tømmerbakke (UiB), and Postdoctoral research fellow Marcus
Landschulze (UiB) were recruited and started in 2015.
recruited and starts in 2015. The research team in this
work package builds on state of the art technology as
the initial strategy for the geophysical exploration of
the Arctic.
Key achievements and highlights from 2015:

• Based on initial tests conducted on the ice in Van
Mijen fjorden in 2013, a full setup of equipment for
seismic acquisition on floating ice has now been
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Seismic reflection data integrated with electro-magnetic data.

gathered and deployed in Svea at Svalbard. Altogether this covers close to 15 tons of equipment including seismic sources, geophones and hydrophones
which can be mounted on top of the ice, within the
water column, and at the sea bottom.
• Possible effects of ice vibrations on seismic data has
been studied through numerical modelling. This is
crucial for designing the experimental setup to be
carried out during 2016. Furthermore, calibrated
high-frequency hydrophones will be used to evaluate source signatures (frequency spectrum and
amplitude strength in dB) for comparison to the
hearing range of sea mammals. This will provide
essential input for evaluating source parameters for
further large seismic experiments.
• Interpretation of several mass-transport deposits,
channels and canyons have shown that sea-level
fall and high sedimentation rates are the foremost
triggering mechanisms for slope failure in the Sørvestsnaget Basin, SW Barents Sea. In addition, the
clastic wedges in the basin are not entirely related
to Neogene glaciation. The interpreted canyons and
channels have potential to transport sands into the
basin during Late Cenozoic to Late Pliocene.
• It has been shown that the main depositional system
during the Middle to Late Triassic in the Eastern Ham-

merfest Basin is a meandering fluvial system. Sediments during these times were likely sourced from the
southwestern part of the present-day Barents Sea.
• Seismic interpretation and displacement analysis
has been employed to understand the mode of propagation and growth of supra-salt normal fault in the
Easternmost Hammerfest Basin. Fault propagation
in the area is controlled by lithological heterogeneity
and segmentation, which have decisive implications
for hydrocarbon migration within the Triassic to
Late Cretaceous interval.
• High-quality data obtained from marine Controlled
Source Electromagnetism (CSEM) and marine
Magnetotelluric (MT) experiments have been applied for hydrocarbon prospecting. Both methods
have been succesfully applied to obtain direct predictors of pore fluid composition. Electromagnetic
and magnetic methods are of special relevance to
the Barents Sea, where conventional hydrocarbon
indicators are often unreliable.
Key research topics are:
• Constraints for geophysical exploration in ecological vulnerable areas
• Acquisition and processing of seismic data from sea
ice, snow and snow-covered land
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• Remote sensing technology in support of seismic
within and close to sea ice
• Use of seismic and Controlled Source Electromagnetic Method (CSEM) data for exploration and
monitoring reservoir systems of the Arctic
• Geophysical imaging of prospects and reservoirs
from field analogues on Svalbard and Greenland
Constraints for geophysical exploration in ecological-

ly vulnerable areas. An experiment focusing on what
causes the generation of high frequency signals from
marine air gun arrays has been performed. Various
configurations of the array were tested, and high frequency measurements were acquired at various depths
and distances from the source array. The high frequency signal is predominantly caused by ghost cavitation.
We find that the amount of cavitation can be reduced
by increasing the distance between the guns and the
separation distance between the sub-arrays. To measure and quantify the amount of high frequency signals
emitted by a conventional marine seismic air gun array is important for reduction of noise to the marine
environment.
Acquisition and processing of seismic data from sea ice,

snow and snow-covered land. Seismic data acquired
on the sea ice in Van Mijenfjorden, Svalbard was analysed in detail. Particular emphasis was on describing
the appearance and signature of flexural wave recorded on and beneath the sea ice. A database containing
seismic data acquired on permanently frozen ground,
glaciers and sea ice is put together. These data will be
used to study ice-generated seismic noise. The field
work conducted is of severe importance to be able to
solve some of the problems encountered when acquiring data on sea ice.
Remote sensing technology in support of seismic within

and close to sea ice. A joint field campaign with the Re-

search Council of Norway project “Arctic earth observation and surveillance technologies” was conducted in
Kongsfjorden, Svalbard. The goal was to identify detection limits for the radar data under different sea-states.
During this deployment there was no wind when we
had the overpasses, so these data should yield best case
scenario. Analyses of the data continue. It is important
to determine the accuracy by which iceberg and growlers can be detected when designing operational remote
sensing systems to support seismic work in areas with
ice, and in addition determine how to optimise a combination of satellite and aerial surveillance.
Use of seismic and Controlled Source Electromagnetic
Method (CSEM) data for exploration and monitoring

reservoir systems of the Arctic. Another activity has
been to document methods, techniques and work flows
developed by industry and academia in recent years
for interpretation of offshore CSEM data. In addition,
new geological and exploration models have been developed from interpretation of seismic and well data
from the western and southern Barents Sea. There has
been a rapid development in the CSEM method and no
updated overview of interpretation of CSEM data has
been available. This is now in place.
Geophysical imaging of prospects and reservoirs from

field analogues on Svalbard and Greenland. We have
also used seismic modelling of an outcrop model from
Spitsbergen to develop a new method (SSWD) where
surface seismic is used to improve safety and accuracy when drilling. This method can have a positive
effect specially when drilling relief wells. New geological models will improve the general understanding of
the development in the selected areas, and in this way
potentially improve the HC discovery rate. The SSWD
method can improve well steering in general, and especially reduce time and improve accuracy when drilling relief wells 
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Babak Khodabandeloo
Babak is a PhD student at NTNU, supervised by Prof.
Martin Landrø (NTNU) and Prof. Ståle Johansen
(NTNU)
What is your scientific background? My research experiences have been mainly in the field of vibrations, acoustics, digital signal processing, and ultrasonic material
testing. I got my Licentiate in mechanical engineering
with the research focus on experimental acoustics and
ultrasonic material testing from Blekinge Institute of
Technology (BTH), Sweden. I took MSc in mechanical
engineering from Abbaspour School of Engineering,
Shahid Beheshti University in Tehran with the focus
on operational modal analysis. After my master studies, I worked for Niroo Research Institute in Tehran
for around two years and participated in the research/

industrial projects related to modal testing, vibration
analysis, noise reduction and silencer design. I completed my BSc (1st rank honor) in mechanical engineering at Imam Khomeini International University.
What topics are addressed in your project? My research

topic is to reduce the impact of seismic surveys on marine life and especially marine mammals in arctic area.
Hearing is crucial for marine mammals since sound
travels far better than light in the marine environment.
They use sound for variety of purposes such as finding
food, communication, and navigation.
On the other hand, for imaging the layers beneath the
seabed, an active source – in most cases an air gun array - is required to send acoustic energy into the earth
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in the form of seismic waves. Among various marine
seismic sources, the airgun array is the most common
and it is used for more than 95 % of the seismic surveys.
Marine seismic vibrators are not so much used because
they are impractically large and heavy. In addition, the
long signal sweeps are challenging for marine acquisition. Air gun arrays have a broad energy spectrum up
to tens of kHz. For seismic exploration and subsurface
imaging only the frequency band below 100 Hz is useful, and hence we can regard frequencies above 1 kHz
as not useful or important.
This “waste” high frequency signals overlap with the
hearing curves of some species of marine mammals
and consequently can affect them. Elimination of these
higher frequencies will be investigated in my project
which means having more environmental friendly
seismic source(s).
What are your main expectations/results? The main ob-

jective of my PhD study is to figure out the physical
mechanism behind the higher frequency signals being
generated by an air gun array. The next step is then to
develop methods to eliminate or reduce the high frequencies and consequently minimize the seismic survey impacts on marine mammals.

My main research topics are:
• Comparison of high frequency noise from marine air
gun arrays and hearing curves of marine mammals.
• Mechanisms for high frequency (above 1 kHz) signals emitted by seismic air guns
• Methods to attenuate high frequency acoustic
wavefield from single air guns.
• Methods to attenuate high frequency acoustic
wavefield from air gun arrays.
• The effect of an ice cover for acoustic propagation
from a seismic source fired under the ice.
• Detection of marine mammals by towing streamers
in the water layer.
• Development of physical and mathematical models,
analysis of experimental data and combining the
theoretical knowledge with experimental data.
Other things you would like to highlight? It is a big re-

sponsibility for researchers and scientists to devise
techniques and procedures to minimize anthropogenic effects on the environment. I am very excited
that my PhD studies help me to build on my knowledge and experiences in my research area of interest
and furthermore I hope that my results are beneficial
for both the seismic industry and the marine environment and specifically marine life. 
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An important task in WP5 is to recruit and train high quality personel for future use in both academia and industry. Here, professor William Helland-Hansen (UiB) and professor
Snorre Olaussen (UNIS) prepare a group of geology students for a steep day in the mountains. Photo: Sten-Andreas Grundvåg.

WP 5: Education and Outreach
Development of relevant education for an environmentally sustainable
petroleum exploration in the high north is underway at UiT - The Arctic
University of Norway.
Two of our faculties are involved in this work: Faculty
of Science and Technology – Department of Geology
(NT faculty),
A new specialization in Petroleum Geoscience at
Master level at the Department of Geology started
according to plans from the fall of 2015. The study
program includes a Master thesis of 60 ECTS and relevant courses of a total of 60 ECTS, all together 120
ECTS to be completed over the two year period of the
Master program. A total of 28 master students are now
included in the activities of ARCEx at UiT and our
partner institutions. We have also started developing
new master courses to be part of this program. The

first, The Norwegian petroleum activity – organization
and roles (10 ETCS) will be given for the first time the
fall semester of 2016 by Stig-Morten Knutsen, Director at NPD Harstad. Next is planning of other relevant courses. This includes a review of courses already
available at UIT and our partner institutions. The first
workshop for this review included all personnel involved in teaching at UiT and was arranged in October 2015. We have also started to involve our ARCEx
Prof II in supervising of our master students, this we
have to be high on our agenda for 2016.
During the planning for the new Master program, we
have seen that a database for geophysical and geolog-
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ical data is needed at the Department of Geology in
Tromsø. We have now started planning for this and
the planning has included a visit to NTNU and Statoil
Harstad, our aim is to collect all data from the Barents
Sea area publically available with special focus on the
Johan Castberg area, which will be one of the key areas for the education of new master students within
ARCEx.

contributing with supervision for students in this
specialization.

ARCEx personnel are contributing to teaching in Petroleum-related topics at the Department of Geology,
UiT. ARCEx personnel are also contributing to supervision of several master students in the Master program Energy, Climate and Environment at UiT.

ARCEx has been included at several university and
high school presentations through the year to visualize activity and attract future students. This also include contacts with relevant organizations as NPFu
and SPE-student where ARCEx has played an important role by contributing with talks and general support. It has been an important year to communicate
optimism although the news are filled with pessimism
related to the future of petroleum industry.

The Faculty of Biosciences, Fisheries and Economics
(BFE faculty), Department of Arctic and Marine Biology.
In collaboration with UNIS and several research &
education projects, ARCEx has developed a multidisciplinary Master and PhD course that started in the
autumn 2015 at UNIS in Longyearbyen. AT-333/833
“Arctic Petroleum Sciences” (see: http://www.unis.no/
studies/Arctic_Technology/at_333.htm). The course,
that is open for students from several disciplines including biology, geology and technology had 43 applicants, due to the infrastructure capacity at UNIS,
20 could be offered this course. The course is part of
the course portfolio of the Master in Petroleum Geosciences (see above) and a new master in Ecotoxicology at the BFE faculty. The course was given good feedback after the first year of teaching.
New master programs, courses (advertising). The new

master specialization in Petroleum Geoscience has
been advertised in relevant channels including our
websites, in our newsletters, through our affiliates,
in media and through visits at high schools. The new
master program at UiT has 5 students for the first
semester. Seen in light of the complicated situation
for the industry, this must be seen as a satisfactory
result. Supervisors from our partner-institutions are

The new Arctic Petroleum Sciences course at UNIS
was promoted through our website at www.ARCEx.no
and at UNIS web pages. Advertisement for the course
has also been included in several of our presentations
through the year.

Advertisement for the new Master specialization in
Petroleum Geoscience is ongoing. This will be done
through the media, our web page as well as the University web pages. In addition we plan to visit relevant
High schools in order to get in contact with future students for this program.
The new join Arctic Petroleum Sciences course at
UNIS is advertised on both the ARCEX and UNIS
web pages and on the University´s screens.
Partner visits to inform on ARCEx scientific activi-

ties as well as to discuss specific scientific problems of
mutual interest has already started with some of our
industry partners and we foresee this part of our activities to expand in the years to come.
Our web page is now well established and will be fur-

ther developed based on feedback from our academic
and industry partners. A new intranet solution has
been launched, for our partners and affiliates. In addition, the web page has been restructured and face-lifted. This has led to increasing number of visits. 
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Accounts (all figures in NOK 1 000)
FUNDING SOURCE

2015

The Research Council

8,095

The Host Institution (UiT)

4,430

Research partners

4,422

Industry partners2

8,227

Other public funding

2,391

1

Total

27,565

COSTS PER ACTIVITY

2015

Management

3,125

WP1 Basin analysis

5,446

WP2 Petroleum systems and play concepts

3,292

WP3 Environmental risk management

7,492

WP4 Technology for eco-safe exploration in the Arctic

6,789

WP5 Education and outreach

1,420

Total

27,565

COSTS PER PARTNER

2015

UiT/NT

9,159

APN

4,647

UiB

3,277

UiO

2,075

NTNU

1,996

NORUT

1,750

UiS

1,590

UiT/BFE

1,423

UNIS

743

NGU

485

IRIS

417

Total

27,565

1

UiB, UiO, NTNU, UiS, UNIS, APN, IRIS, NGU, Norut

2

Statoil Petroleum AS, Eni Norge AS, Det norske oljeselskap ASA, Lundin Norway AS, Tullow Oil Norge AS, ENGIE E&P Norge AS, AS
Norske Shell, ConocoPhillips Skandinavia AS, DONG Energy E&P Norge AS
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Publications
Peer reviewed publications
Aven, T., On the difference between risk as seen from
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(in press), Journal of Risk and Uncertainty in Engineering Systems, in press.
Carrasco-Navarro, V., Jæger, I., Honkanen, J.O., et
al., Bioconcentration, biotransformation and elimination of pyrene in the arctic crustacean Gammarus setosus (Amphipoda) at two temperatures,
Marine Environmental Research 110 (2015)
101e109, doi:10.1016/j.marenvres.2015.08.003.
Geraudie, P., Nahrgang, J., Forget-Leray, J., et al.,
In Vivo Effects of Environmental Concentrations
of Produced Water on the Reproductive Function
of Polar Cod (Boreogadus saida), 2014, Journal of
Toxicology and Environmental Health, Part A,
77:557–573, 2014, http://dx.doi.org/10.1080/152
87394.2014.887420.
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3D seismic interpretation of the depositional morphology of the Middle to Late Triassic fluvial system in Eastern Hammerfest Basin, Barents Sea,
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470e479,
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