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Educational collaboration 
with USA   

Use of highly advanced monitoring equipment in polar 
regions (left) and student workshop at Svalbard (right). 
Photo’s: Geir Johnsen, Kasper Hancke

China cooperation 
Relations with China were further elaborated in 2008. 
The collaborative network for higher education and 
 research, AquaFishNet, resulted in PhD students from 
the Ocean University of China to take their degree at 
NTNU. In addition, the “Norway-China Coastal Relations”  
project was granted under the BILAT programme, involv-
ing NTNU, China Ocean University and coastal compa-
nies such as Hitramat and Maussund Fiskemottak as 
partners. Its main objective is to release mutual benefits 
of collaboration between two coastal districts with fish-
eries background, one in Norway and one in China. 
A delegation from NTNU, Hitra and Frøya visited the 
South-East Asia Coastal Zone conference in Qingdao and 
Beijing, whereas representatives from the Zhejiang Ocean 
University visited NTNU researchers in Trondheim. 

CeSOS
CeSOS is a national Centre of Excellence for Ships 
and Ocean Structures, located at the NTNU Marine 
Technical  Centre of Tyholt. Its objective is to develop 
fundamental knowledge about the behaviour of ships 
and ocean structures by integrating theoretical and 
experimental research. Research is undertaken in 
three main disciplines: hydrodynamics, structural 
mechanics  and automatic control. Scientific activities 
involve gener ating new knowledge, training PhD and 
post- doctoral researchers in a demanding, dynamic 
and daring research environment, and disseminating 
information in its broadest sense.

In 2008, tighter links have been tied between NTNU 
Marine Coastal Development and CeSOS, in particular 
within the cross-domain research field on renewable 
energy from the ocean. www.cesos.ntnu.no 

Marine strategic area 
Marine Coastal 
Development
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Marine archaeology at 
Ormen Lange 
Ormen Lange is a gas field in the Norwegian Sea 
west of the Mid-Norwegian coast, with a reservoir of 
about 3000 m below sea surface. It has the world’s 
largest gas wells. Right beside the pipelines that 
connect the Ormen Lange offshore field to the 
onshore terminal lies an 18th century shipwreck at 
a depth of 170 m. Marine archaeologists from NTNU 
deploy monitoring equipment mounted on a remote 
operated vehicle (ROV) to inspect the wreck site, and 
to investigate desintegration processes. The ultimate 

objective of the Ormen Lange Marine 
Archaeological Environment 

 Monitoring Program is to 
protect the unique maritime 
environment and culture in 
this area. 

Investigations on the shipwreck 
by means of a remote operated 

vehicle. Photo: Marek Jasinski

The NORUS program establishes partnerships  
in higher education between Norway and North 
 America. NTNU Marine Coastal Development was 
granted a collaborative project within technology  
development for marine monitoring and ocean 
 observation. It will initiate an international  
 partnership between NTNU and UNIS in Norway  
and California Polytechnic State University  and 
Rutgers University in USA. The objective is to 
offer a joint research based higher education 
within climate-induced differences in marine 
 key-environmental variables and their effect on 
 biodiversity  using  state-of-the-art technology. 

Through the project, students at NTNU will have 
 access to highly  advanced monitoring equipment 
such as autonomous  and unmanned underwater 
vehicles, so-called AUV and Gliders. Testing of 
sensors and underwater platform techniques will 
be performed in the Trondheim fjord, serving as an 
ocean space test facility. Further implementation 
will be done at Svalbard. www.norus-science.com 

CREATE   
CREATE is a national centre for research-based innovation in aquaculture technology, establis-
hed by the Norwegian Research Council. The main objective of CREATE is to combine world-leading companies that supply 
equipment and technology with prominent scientific research institutions into a centre with a common focus to innovate tech-
nology, products and solutions specifically to improve the grow-out phase of marine fish culture. The technology platform of 
CREATE stands on three research pillars: equipment and constructions, operation and handling, and farming intelligence. In 
2008, a mathematical model of fish behaviour and physiology was jointly developed by the CREATE consortium, i.e. SINTEF, 
NTNU, NOFIMA Marine, Institute of Marine Research and their industrial partners. Through an active collaboration with the 
University of New Hampshire part of the CREATE PhD investigations on the behaviour of Atlantic cod in sea cages at different 
densities was performed in US coastal waters. www.sintef.no/CREATE 

Book on Calanus 
finmarchicus 

Calanus finmarchicus  is 
a zooplankton species , 
which is found in 
enormous  amounts in 
the Norwegian Sea. This 
zooplankton is considered 
as a possible raw material 
in marine feed, because of 
its high levels of proteins 
and valuable omega-3 
fatty acids. The book, 
“Raudåte – redning eller 

ruin”, sheds light on the possibilities and chal-
lenges linked to the harvesting of this species, seen 
from both a social science and biological point of 
view. Issued by Tapir Academic publishers –
www.tapirforlag.no

European Technology Platforms   
The goals of European Technology Platforms are 
to enable the stakeholders of a sector to identify 
together innovation challenges for their collective 
interests, to develop a strategic research agenda 
and to implement the results through dissemina-
tion and technology transfer mechanisms. 
cordis.europa.eu/technology-platforms 

Aquaculture – EATiP 
NTNU has played a central  role in developing and 
structuring the aquaculture technology platform 
since its start-up in 2006. In 2008, researchers 
from the Marine Coastal Development area 
were  assigned central positions in the platforms 
 thematic area “Environment and aquaculture” and 
operating council. Efforts from the consortium have 
resulted in the development of a common vision 
and strategic research agenda. The latter will be 
further elaborated in the years to come, following 
the identified research needs and gaps in the 
 different thematic areas. www.eatip.eu 

Fisheries – EFTP
At the request of the Norwegian Research Council, 
NTNU and SINTEF took the initiative to create a new 
European Technology Platform within the fisheries 
sector. In 2008, meetings were held with potential  
founding members from different European 
 countries and with delegates from the European 
Commission. Significant progress was achieved and 
an official establishment of the platform is expected 
to take place in 2009.

INTEGRATE 

Competitive Food 
Processing
This competence project with user participation 
(KMB) is a joint initiative of SINTEF, NTNU, NOFIMA 
and a number of fish and meat processing compa-
nies. It aims at improving and securing a consumer 
oriented competitive food processing industry in 
 Norway, by addressing and developing  critical 
knowledge and technologies for more  effective 
processing and resource utilisation. Within the 
theme of superchilling, tests were done both in 
the laboratory and on industrial scale at partner 
companies regarding the quality of super chilled 
salmon after defrosting. In September  2008, the 
project meeting was combined with a workshop 
where the results on food processing  optimation, 
steering and simulation were  presented. 

Integrated aquaculture is a concept in which aquatic 
species from different trophic levels in the food chain, 
such as fish, seaweed and mussels, are cultured 
together. This production system has a number of 
benefits compared to monoculture, particularly with 
regards to feed use efficiency and hence environmen-
tal sustainability. INTEGRATE is a joint SINTEF and 
NTNU project aiming to develop technologies that can 
promote the use of integrated multi-trophic aquacul-
ture systems in open seawater. The project looks in 
particular at the possibility of utilising nutrients from 
salmon farms for the production of sea tangle. In 

2008 a controled way of producing sweet 
tangle seedlings in the laboratory was 

developed. The seedlings were put 
out in the open sea and showed good 
growth. www.sintef.no/Projectweb/

INTEGRATE---/ 

Harvesting sea tangle from production sites at sea  
Photo: Karl Tangen

Research seminars
Marine History (13-14 Feb, Trondheim): Open cross-
 disciplinary seminar for researchers, regional 
 authorities and companies, dealing with coastal society 
perspectives and history of ocean fishing, processing 
industry and aquaculture production in Norway.
Norwegian Sea biodiversity (31 Mar – 4 Apr, Sletvik):
Workshop for mollusc specialists on the benthic 
 biodiversity in the Norwegian Sea, organised by the 
Museum of Natural History and Archaeology at NTNU.
Herring in the Stjørn fjord (24 Apr, Rissa): Mixed culture 
and research arrangement, composed of an informative 
meeting on genetic research of local herring stocks, 
a demonstration cruise using the Gunnerus research 
vessel and a folk meeting in the traditional fishing 
 community of Råkvåg.
TEKMAR (2-3 Dec, Trondheim): Norway’s largest 
 multi-stakeholder aquaculture engineering seminar. 
The 2008 edition of the seminar focused on human 
safety in sea-based aquaculture, and opened largely 
for thematic discussions among the participants.

Nor-Fishing Technology Conference
On 11 and 12 August, the international conference on 
modernization of fisheries 
technology was organised. 
The intent of the conference 
was to create a forum for 
presentations and discus-
sions dealing with the main 
upcoming challenges in the 
fishing industry and with 
the possible means to meet 
these challenges. Themes 
adressed by the event were 
environmental efficiency, 
future catching platforms 
and strategies, catch han-
dling and processing, traceability, quality control and on 
board safety. The conference was organised jointly by 
NTNU and SINTEF and hosted in total 90 participants.

The world leading international fisheries fair 
Nor-Fishing took place in Trondheim subsequent to the 
conference. Fisheries related research and educational 
activities at NTNU were presented at the fair through a 
common NTNU / SINTEF stand.
www.nftc.no        www.nor-fishing.no 
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Opening of the Nor-Fishing 
Technology Conference in 
Trondheim  
Photo: Torgeir Edvardsen

Marine polar research 
NTNU is involved in the International Polar Year (IPY) 
through e.g. the NESSAR (Norwegian component  
of the Ecosystem Studies of Subarctic and Arctic 
 Regions) project. Its objective is to quantify the 
 impact of climate variability on the structure and 
function of marine ecosystems in the Nordic and 
Barents Seas. Researchers at NTNU investigate 

how marine algae 
relate to the underwa-
ter light regime, e.g. 
how important is the 
spectral variability of 
light in determining the 
production of marine 
phytoplankton? Com-
pletion of NESSAR will 
advance the quantitative 
prediction of primary 
production, food-chain 
linkages and ecosystem 
responses to possible 

future climate change senarios. The ESFRI initiative 
SIAEOS, Svalbard Integrated Arctic Earth Observing 
System, was supported by NTNU Marine Coastal 
Development. The planned international infrastructure 
campaign on Svalbard is highly in agreement with 
NTNUs focus on environmental monitoring and 
obser vation methodology development above, on and 
under the sea surface.  www.ipy.no/prosjekter/Nessar

Crew member preparing 
deployment of  optical in-
struments for phytoplank-
ton ecology studies 
Photo: Kasper Hancke
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Hydralab III 

AquaCulture Engineering – ACE   

Science Plan

Erasmus Mundus CoMEM 
The Erasmus Mundus Coastal and Marine Engineering  
and Management (CoMEM) is a two-year international  
Master programme. Participating students are 
educated on how to provide sustainable, environmen-
tally friendly, legally and economically acceptable 
solutions to various problems in the CoMEM field. 
Topics included in the programme are related to the 
marine physical environment, load effects on coastal 
structures, harbour infrastructure and arctic marine 
civil engineering. The studies take place at universi-
ties in three different countries. The first semester 
is spent at NTNU and the second at the University 
in Delft, the Netherlands. During  the second year, 
CoMEM students take courses either at Polytechnical  
University of Catalunya, Barcelona (Spain), City 
University London (UK) or University of Southampton 
(UK).  www.comem.tudelft.nl 

R/V Gunnerus

Gunnerus is the coastal research vessel of NTNU, 
31 m long and built in 2006. In 2008, the vessel was 
operative during a total of 191.5 days. Use by external 
parties amounted to about 25 % of all activity. 

As part of the process towards a further upgrading 
of the services aboard, a state-of-the-art differential 
GPS system (Kongsberg DPS 232) was installed, as 
well as a search light with day and IR camera, and a 
new shrimp trawl. 

The upgrades were a result of a close collaboration 
with industrial equipment and 
instrument suppliers such 
as Kongsberg Seatex 
and Aptomar. 
www.ntnu.no/marine/
gunnerus 

RV Gunnerus on duty 
in the Trondheimsfjord 
Photo: Antonio Silva

www.ntnu.no/marine

Main cross-domain research topics

Guest researchers preparing tests at MARINTEK ocean 
basin (above) and at the Coriolis rotating basin (below) 
Photo’s: Ian Bryden, PeterThomas

Architectural drawings of the planned facilities at ACE.  Photo’s: DesignACT

Under the EU supported project Hydralab III, 
a number of state-of-the-art marine research 
 facilities at NTNU and SINTEF are made available to 
user groups from all over Europe. In 2008, 25 guest 
researchers from Portugal, Italy, UK, Sweden and 
Germany accessed the ocean environment basin, 
towing tanks and Coriolis rotating table during a 
period of about one to three weeks. The transnational 
projects have resulted in 12 publications so far. 
They have also contributed to a stimulated interna-
tional collaboration in the fields of hydrodynamics, 
oceanography, marine ecology and ship dynamics. 
Hydralab III offers access opportunities to resear-
chers not normally having the possibility to use this 
type of experimental facilities, and leads to a more 
efficient use of the available marine infrastructure 
at NTNU and SINTEF. www.hydralab.eu 

ACE is a new infrastructure that will offer full-scale 
test opportunities and ICT tools within the field of 
 sea-based aquaculture engineering, technical develop-
ment and innovation, marine operations, aquaculture 
management, education and training. The facilities 
will consist of technology test sites, industrial-scale 
 production systems for engineering studies, land-
 based supporting units and advanced ICT tools. 

A range of test sites will be available in sheltered as 
well as exposed sea areas, with services comple-
mentary to the existing European pool of research 
 infrastructures. ACE is expected to fulfil a prominent 
role in the development of aquaculture standards, 
certification and benchmarking procedures, which are 
 increasingly important in a sector needing to comply 

A marine Science Plan was developed, presenting a 
vision and an overall research agenda for a period 
until 2020. It was worked out by the NTNU Marine 
Coastal Development consortium and its SINTEF 
counterparts. Besides the vision and overall objecti-
ves, it describes the consortium, prioritized thematic 
research areas, selected multidisciplinary priorities, 
infrastructure needs, and main strategic goals for 
the interdisciplinary research activities planned for 
the next 12 years. The document will act as a basis 
for the development of an action plan, which is to be 
written in the year to come.

A primary principle is to search for solutions which 
are socially, environmentally, economically and 
energy-wise sustainable. Another key principle is 
system thinking, with integration of knowledge from 
the individual disciplines. 

The Science Plan was finalised in 2008 and will be 
published in 2009.

with strict international regulations and a more deman-
ding group of customers. It is organised as a sharehol-
ding company, jointly owned by SINTEF Fisheries and 
aquaculture (51 %) and NTNU (16 %). The EU-funded 
project DesignACT prepared the content and organisation 
of ACE, through an analysis of infrastructure needs, and 
a detailed management, financial and construction plan. 

The project was finalised in May 2008. As part of 
a  European integrated aquaculture infrastructure 
network, ACE was forwarded to the European Strategy 
Forum for Research Infrastructures (ESFRI) by the 
Norwegian Ministry of Education and Research. The 
planned infrastructure was furthermore included in the 
strategic document of the Norwegian Research Council 
(“Verktøy for forskning”).  www.aceaquaculture.com 

Marine and maritime research at NTNU

Other International Marine 
Master programmes at NTNU

• Msc in Coastal and Marine Civil Engineering
• Msc in Industrial Ecology
• MPhil in Maritime Archaeology 
• MSc in Marine Technology
• Msc in Natural Resources Management

International Master 
of Science in Marine 
 Coastal Development 
This multidisciplinary programme was developed 
as a response to the need expressed by the marine 
industry and authorities for people with a broad 
understanding of the complex interactions in the 
marine environment. 

The programme was opened for students in the fall 
semester of 2008. About 20 students opted to follow 
one of the programmes four directions: Aquaculture, 
Fisheries and marine  resources, Marine Biology and 
biochemistry, or Marine environmental technology. 
Others, mainly students from abroad, decided on 
picking one or several individual courses from the 
programme. www.ntnu.no/studies/msc-marine-
coastal-development. Contact: lisbeth.aune@bio.
ntnu.no; lisbet.slagstad@ntnu.no

Master students on a field course with RV Gunnerus in 
the Trondheimsfjord.  Photo: Geir Johnsen 

The strategic area for marine 
and maritime research 
NTNU Marine Coastal 
Development 2008

What are the strategic areas at NTNU?
One of the main goals of NTNU is to be useful to the 
society, by developing and maintaining the national 
technological skills needed to build a sustainable 
society. To realize this goal NTNU has given priority 
to six strategic areas where we aim to be among the 
internationally leading universities. 

These are:
- Energy and Petroleum – Resources and Environment
- Globalization
- Information and Communication Technology (ICT)
- Marine and maritime technology
- Materials
- Medical Technology

More about the strategic areas at:
www.ntnu.no/strategicareas 

Editor: Alexandra Neyts
Authors:  Yngvar Olsen, Alexandra Neyts
Front page: Waves due to flow instability in a buoyant coastal 
current simulated in the Coriolis basin (photo: Peter Thomas)

Ocean Space Research

✓ Marine surveillance systems

✓ Energy from the ocean

✓ Marine ecosystems

✓ Eco-toxicology

✓ Marine archaeology and 
cultural history

✓ Coastal zone development 
and infrastructure

Infrastructure

✓ RV Gunnerus

✓ Trondhjem Biological Station

✓ Marine Technical Laboratory

✓ ACE

✓ NTNU and SINTEF Sealab

✓ Renewable energy from the ocean     

✓ New marine bio-resources

✓ Sustainable development

✓ Equipments for aquaculture, fisheries and processing

✓ Instrumentation and systems for mapping, surveillance and research

✓ Recruitment to the marine domain

Fisheries and Aquaculture

✓ Aquaculture engineering

✓ Sustainable aquaculture 
angineering

✓ Biological basis of marine 
aquaculture engineering

✓ Marine harvesting technology

✓ Sustainable fisheries

✓ Social strategies of fisheries

Infrastructure

✓ NTNU and SINTEF Sealab

✓ Flume tank

✓ RV Gunnerus

✓ ACE

✓ Marine Technical Laboratory

Marine Resources Processing

✓ Raw materials for high value 
products

✓ Process engineering and 
tailoring

✓ Speciality products from 
 biopolymers

✓ Energy efficiency

✓ Value chain management

Infrastructure

✓ SINTEF Sealab

✓ NTNU-SINTEF process 
 laboratories at Gløshaugen

✓ Biopolymer laboratory at 
Gløshaugen

CeSOS

CREATE

ACE

RI Hydralab

Companies

involves methods and technologies for a sustainable 
harvesting or cultivation and eventually the processing 
into high quality marine products.

Each scientific domain has defined a number of prioritised 
research activities, supported by important infrastruc-
ture and collaboration with its SINTEF counterparts. 
In addition, a number of cross-domain target areas have 
been selected, which deserve extra focus in the years to 
come. Advances in these fields require expertise from a 
wide range of marine science and engineering disciplines 
as well as contributions from other research areas such 
as energy, materials, economics, and sociology. 

The research groups involved in the marine and maritime 
strategic area at NTNU cover a broad span of fields. 
They are representing 6 out of the 7 faculties at NTNU. 
An advisory board with representatives from the industry 
and the society at large is counselling the strategic area 
on expected research and educational priorities.

In May 2008, a seminar was organised for key researchers 
from NTNU and SINTEF as to provide further input to the 
science plan. The seminar discussions resulted in a refi-
ning of the defined challenges, strategic goals, research 
agenda, consortium, infrastructure and cross-cutting prio-
rity areas. For further information: www.ntnu.no/marine

Marine and maritime industries have for a long time 
been the cornerstones of the welfare of the Norwegian 
people, and of particular importance for the coastal 
societies and their welfare. Assessment studies have 
revealed that these industries also have substantial  
potentials for the future. Coastal communities 
have been the driving forces behind the continuous 
 innovation processes that have expanded the marine 
activities from fishing and marine transport to offshore 
oil exploitation and aquaculture. 

An ultimate challenge is to contribute to sustainable 
coastal communities which base their welfare on a 
sustainable exploitation of living and non-living marine 
resources in a wide sense. Technology is man’s tools 
for managing, protecting, and exploiting nature for the 
benefits of society. Technology is therefore paramount 
for welfare. An important role of the marine strategic 
area is to stimulate interactions between technology, 
social sciences, humanities, natural sciences, and 
engineering sciences.

The overall vision of NTNU Marine Coastal Develop-
ment is: Excellence in research and higher education 
to support sustainable coastal development

Its long-term objective is: To improve the quality and 
relevance of the marine related research at NTNU as 
a basis for higher education, innovation, sustainabi-
lity, and welfare of coastal communities

The general strategy to fulfil this objective is to 
facilitate research cooperation within and across 
disciplines. The general strategy to fulfil this objective 
is to facilitate research cooperation within and across 
disciplines.

The research activities at NTNU Marine Coastal 
 Development are organised along the value chain, 
within three main multidisciplinary and interacting 
 domains. The marine value chain starts with the 
understanding of biotic and abiotic processes in the 
sea and their interaction with the coastal areas. It also 

”The future is about producing 
food and energy from the ocean 
while maintaining our pure and 
 unpolluted marine environment”

Advisory Board

Associated

NTNU Marine Coastal 
Development

SINTEF
NTNU

Main scientific domains, infrastructural means and cross-domain research targets of NTNU Marine Coastal Development

OCEAN SPACERESEARCH FISHERIES AND AQUACULTURE MARINE RESOURCES PROCESSING

Photo: Norwegian Research Council, Øyvind Elvsborg


