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The value of a map

The collection and free dissemination of knowledge is valuable to
society. Open-access data and geological maps are assets that can be
used over and over again.
The Geological Survey of Norway is the country’s central institution for the study of bedrock,
mineral resources, surficial deposits and groundwater. NGU proudly bears its long history and
traditions into the future. We put geology in the centre of the public agenda. We will ensure
the transfer of knowledge needed for wise decisions and coherent actions that will benefit
society and we will continue to do so.
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The value of a geological map
Geological mapping and investigations creates
value and protects wealth. By mapping and making knowledge about the bedrock and surficial
deposits easily available, we can demonstrate the
value of the subsurface, predict the effects of
natural processes and climate change, and expose
society’s susceptibility to geological hazards.

www.ngu.no/en/maps-and-data/services

BEDROCK
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MINERAL RESOURCES

GEOPHYSICAL
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MARINE GEOLOGY

GEOCHEMISTRY

RADON SUBSCEPTIBILITY

PERMAFROST, NORWAY
AND SVALBARD

MARINE LIMITS

NATIONAL GROUND WATER
DATABASE (GRANADA)
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INVESTIGATION DATABASE
(NADAG)

STONE CONSTRUCTION
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MINERAL RIGHTS

GEOLOGICAL HERITAGE

MAP CATALOGUE

”If a picture is worth a thousand words, then certainly a geologic map is worth a million words.”
We find this quote in a cost-benefit analysis conducted by the US Geological Survey which shows that
there is a very high return on the cost of producing
a geological map. Other international cost-benefit
analyses of geological mapping come to the same
conclusion. In Spain, a major study evaluated the
cost of production and outcome of the use of detailed geological maps (1:30 000-50 000). In this
study, interviewers gathered feedback from 2200
users of geological maps. The conclusion was that
for every euro society invested in ”public geosciences” 18 euro was returned, via value creation and
direct earnings.
The emergence of new industries, the demands
of expanding and developing new infrastructures
and increased urbanization, all present challenges to the well-being of society. These challenges can be met with sound management of the
environment and natural resources. Improved
knowledge of the subsurface, surficial deposits, rocks, mineral exploration and ground water, is absolutely vital in meeting these demands.

Vista Analysis of Norway has estimated that the
National Ground Investigation Database (NADAG),
which costs NOK 2.5 million per annum, has resulted in savings of at least NOK 16 million per annum.
Savings were made by reusing information and by
faster data retrieval, which led to more effective
planning and lower construction costs, as well as
improved preparedness and management of disasters, such as landslides.
Vista also conducted a similar, preliminary cost
and benefits analysis of NGU’s Astafjord project.
NGU conducted seafloor mapping, including
bottom and current conditions, animal and plant
life of the sea floor in Astafjord, the coast of which
lies in twelve municipalities. The report shows that
savings for companies and ocean management will
be at least NOK 30 000 000. In particular, Aquaculture and fisheries in particular will greatly benefit
from new information about the seafloor.
Norwegian society benefits from NGU’s acquisition
of knowledge and presentation of that knowledge
in a readily accessible manner. Geologic knowledge
is a sound investment for Norway because data and
geological maps can be used over and over again.
In 2015, more than 373 000 users found their way
to NGU’s on-line map services and databases.
NGU’s motto is ”Geology for Society”. In the 2015
Annual Report you will see that we have delivered
new knowledge within a broad geological spectrum,
knowledge that will serve society today and in
the future.

MORTEN SMELROR
Director General
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The Writing is on the Wall
The global demand for graphite is steadily increasing. In 2015, the global graphite market was valued
at mill. NOK 6.000. An electric vehicle battery contains about 35 kilos of graphite. A new graphitebased material called ’graphene’, which could be
used in future construction projects, is attracting
great interest.
Graphite may be used in various ways, depending
on the quality and properties of the specific type
of graphite concentrate. Graphite is used in paint
and batteries, pencils and lubricants, vehicle brakepads and fire-retardants. Synthetic graphite is
used in high-end bicycles, fishing rods and tennis
rackets. Synthetic graphite is made by ”baking”
synthetic fibre, such as nylon, under high pressure
and temperature.
NGU maps graphite deposits in Norway. The highquality flake graphite found in Norway can conduct
electricity and withstand both high temperatures
and a high degree of exposure to various chemicals.
Norwegian graphite is used in many products, such
as electric cars, and in refractory graphite crucibles
used in the production of iron and steel.

Norway has been a graphite producer for almost
100 years. The areas around Trælen in Outer
Senja and Langøya in Vesterålen are known for their
graphite deposits. Graphite has, in the past, been
produced in three mines in Norway. Skaland Graphite AS is currently in full production at the site of
the world’s richest natural deposit of flake-graphite.
Assuming continued annual production at the
current rate, this mine contains enough reserves
for at least the next 50 years. The word graphite is
derived from the Greek word ”graphein” which
means ”to write” but writing instruments like
pencils make up a small and diminishing share of
the market for graphite. Pure graphite is a black or
a greyish-black shiny mineral that is largely composed of carbon. It is soft and can be easily scraped by
a fingernail. Graphite produces a dark streak when
it is scraped against light material such as a sheet
of paper.
Extensive research has been conducted on the
exfoliation of graphite into extremely thin layers,
one carbon atom thick. This nano-material is called graphene and has very special characteristics
including its electrical conductivity and its strength:
it can be up to 200 times stronger than ordinary
steel. Scientists foresee that graphene-based materials will be used in new, cutting-edge technologies.

The facts
The Nordic region is today considered to be among the most promising areas in Europe
for the discovery of new resources of industrial minerals. Currently, Europe consumes 30 percent of the world’s metals, but produces only three percent. The European
Union has drafted a list of critical minerals, both metallic ores and industrial minerals.
The minerals listed are defined by their socio-economic importance and their supply risk.

Electric cars are one of many products
we use that contain graphite.

NEED MORE INFORMATION?

The global graphite market has been
valued at NOK

6.000.000.000

NGU maps graphite
deposits in Norway.

HÅVARD GAUTNEB
Project Leader, Geologist
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The breaking-up of bedrock
An interdisciplinary research group at NGU is conducting a series of studies of fractured and weathered bedrock in Norway. Oil discoveries in weathered bedrock of the continental shelf have led to a
demand for more knowledge in this field.
Many involved in the oil industry and in engineering geology are interested in the results of NGU’s
research on deeply weathered bedrock. Fractured
rock formations deep below the surface may form
reservoirs for oil. At the same time, a thorough understanding of the presence of weak and porous
rock types is also crucial for planning and building
safe tunnels.
NGU’s research will provide a better understanding of the deep weathering and of how and when
it occurred. The goal of the interdisciplinary project
group is not only to learn more about the formation
and age of the rocks, but also to study landscape
development. Deep weathering has ravaged mountains and basement rocks, both on land and on the
continental shelf.
Dating of rocks is important. Good indicators of
deep weathering include alteration of the rock
mass and its enrichment in clay minerals (saprolite).
New instruments at NGU’s laboratory measure the
age of the saprolite, thereby allowing researchers
to determine when the weathering took place. More
samples can now be analyzed at NGU’s lab, leading
to a greater coverage and confidence in the results.

There is evidence of deep weathering in several places in Norway, both on the mainland and at depth
in the continental shelf. It is thought that tropical
conditions existed about 100-200 million years ago,
during the geological time periods of the Triassic,
Jurassic and Cretaceous. The landmass that is today
Norway was located much farther south, and acidic
tropical rainfall accelerated the weathering of the
bedrock. Thereafter, during the last ice age, colder
climate conditions gave way to ice and water that
weathered the rock into smaller rocks and gravel.
NGU is developing a better understanding of the
relationship between weathering processes and
the formation of fracture zones and faults. As a result, the oil industry will receive a better overview
of where and how deeply weathered and fractured
bedrock occurs. It may make oil exploration more
efficient.
Extensive field work must be conducted in order to
map deep weathering. To date, mapping has taken
place at Karmøy, Hidra, Seljord and Bømlo in southern Norway, and in the Lofoten and Vesterålen in
northern Norway.
SINTEF in Trondheim also participates in the project. SINTEF will develop numerical models for deep
weathering to study how fluids can be drawn into
fractured rock masses and how they flow within
the fractures.

The facts

Deeply weathered outcrop on a mountain in Vesterålen

Basement fracturing and weathering on- and offshore Norway - Genesis, age, and landscape development”
(BASE). The project is funded by four oil companies: Lundin Petroleum, Det norske oljeselskap, Maersk Oil, and
Wintershall. BASE has a time frame of four years and a budget of NOK 43 million.

NEED MORE INFORMATION??
Many scientists involved in the oil
industry and in engineering geology are
interested in the results of NGU’s research
on deeply weathered bedrock.
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JOCHEN MANFRED KNIES

OLA FREDIN

MARCO BRØNNER

GIULIO VIOLA

Geologist
Project Leader

Geologist
Quarternary Geology

Geophysicist
Continental Shelf Geophysics

Geologist
Bedrock Geology
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Research can move mountains
One of the Norwegian Research Council’s key mechanisms for promoting high-quality research is to
grant a research group the status of a Norwegian
Centre of Excellence (CeO). Substantial, long-term
funding to these centres ensures Norway a position
on the international research front. NGU currently
participates as a partner in one of the country’s 21
centres, and provides its expertise to one more.
High-level expertise is at the foundation of NGU’s
cooperative and collaborative research activities with both national and international groups.
Demand is increasing for high quality research
and scientific progress, as well as for mapping.
Last year, NGU’s scientists gave 382 oral presentations and published 137 articles in scientific journals and books. Based on its publication counts and
citation data, NGU is ”close to the top of the class”
at a global level.
NGU is an active partner in the Centre for Arctic Gas
Hydrate, Environment and Climate (CAGE). The CeO’s
goal is to determine the role of methane release
from the Arctic Ocean - from submarine reservoirs
in the seabed and the water - on the global climate system. The research center, which is located at
the University of Tromsø, receives annual grant of
USD 14 million dollars from the Research Council
of Norway.

The centre was awarded status as a Norwegian
Centre of Excellence in November 2012 after a stiff
competition with 138 other research centres from
many different disciplines. With funding for up to
ten years, CAGE has a unique opportunity to conduct
basic, long-term research. Extensive international
cooperation with scientists in Europe, Russia and
North America will give visibility to the Centre and
its research on Arctic gas hydrates.
The Centre for Earth Evolution and Dynamics (CEED)
is a research centre hosted by the University of Oslo.
NGU’s experts collaborate there to develop reliable
models to demonstrate how mantle processes interact with plate tectonics and have triggered massive volcanism and associated environmental and
climate changes throughout Earth history. Throughout geological time, these processes have resulted
in events such as the formation of mountain ranges and oceans, the assembling and splitting of the
supercontinents and massive volcanic eruptions.
Throughout Earth’s history, these processes have
resulted in changes in the climate and the environment, as well as in the formation of essential
mineral resources.
The Centre receives an annual allocation of NOK 15
500 000 from the Research Council of Norway and
has over 40 employees.

The facts
”Centres of Excellence” exist in numerous countries, and the term describes groups that have
received extra funding to bring together researchers to pursue excellence in research on a
particular topic. The creation of special programs that produce outstanding research is part
of a broad international push for growth and improvement of research.

NEED MORE INFORMATION?
Today, NGU is a partner in one
of 21 CoEs, and contributes
expertise to another.
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at the foundation of NGU’s
cooperative and collaborative research activities.
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SUSANNE BUITER

JOCHEN MANFRED KNIES

Geologist, Geodynamics

Geologist, Marine Geology
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Drifting towards discovery
A small, white propeller plane climbs to 200 meters above the coast of Nordmøre. Behind the
pilot’s seat is a cabin packed full of NGU’s geophysical
instruments. Nine oil companies have supported
the survey.
The airborne surveys over the coast of Nørdmøre
this summer day in 2015, is, in a sense, historical.
For the first time, NGU is conducting an airborne
gravity survey which offers a broader range and
effectiveness.
Behind the pilot’s seat there is an instrument that
measures the gravity of the bedrock 200 metres
below the plane. From inside a black box, a spring
stretches a long way out, and recoils depending on gravity. The data that is registered by the
instrument, can be used by NGU’s geophysicists to
determine the type of rocks along the coastline,
out towards the continental shelf. The data can be
presented in three dimensions.
In addition, airborne instruments can measure
variations in the Earth’s magnetic field. The airborne surveys and boreholes produced by the COOP3
project are partially funded by the Norwegian
Petroleum Directorate and nine oil companies.
New knowledge about the radioactivity and heat
production of rocks, as well as about temperature
fluctuations in the bedrock, fracturing and weathering,
is interesting to the oil industry because this

knowledge could lead to new discoveries of oil and gas.
Oil was discovered on Utsira, W of Stavanger, in 2010
based on the presence of large zones of fractured
bedrock and deeply weathered masses of rock.
Airborne surveys that measure the gravity, temperature, magnetism and radioactivity of rocks also
have other societal benefits. The possible presence of fracture zones and deep clay-alteration of the
bedrock, should be checked before starting construction of subsea tunnels. Awareness of the presence of radioactive rocks helps in monitoring radon
hazards, which could be a key factor when planning
new building projects. Geothermal plants could be
established where bedrock temperatures are naturally higher. The data collected could contribute
to improving NGU’s bedrock maps, especially in sites where the bedrock is covered by thick surficial
deposits or water.
The results are also used for comparative studies.
The Ukrainian shield is connected with the Baltic
shield, so it can be assumed that the same type of
deep weathering occurred in Norway and Ukraine.
However, inland ice did not reach southern Ukraine;
during the last glaciation, thick, continuous layers
of deeply weathered rock were therefore preserved
in Ukraine. Hence, the exchange of geophysical and
geological data increases the knowledge base in
both countries.

The facts
COOP (Crustal Onshore-Offshore Project) incorporates geophysical mapping of coastal and mountain
areas from southern Norway to Helgeland. The results will provide new knowledge about deep weathering, heat production in the basement gneiss and other relationships between the land and continental
shelf areas. NGU and the Norwegian Petroleum Directorate will partly finance this project. Other financial
partners are: Centrica Energy, DEA, DONG, Engie, Lundin, Repsol, Statoil, Suncor Energy and VNG.
NGU maps of weathered rock, show the best areas in which to build subsea tunnels.

The COOP project may result in
findings that will serve to promote
new discoveries of oil and gas,
as well as increase the safety of
subsea tunnels.

NGU’s airborne surveys
provide crucial information about rock types
and terrain properties.
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NEED MORE INFORMATION?

ODLEIV OLESEN
Geophysicist
Continental Shelf Geophysics
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Subterrestrial Systems
As the cities grow, it becomes more important to
find out what lies beneath the asphalt and other
built surfaces. Therefore, a new database has been
developed and implemented to collect and systemize knowledge of the subsurface and make it freely
accessible to all potential users.
Before a new building is erected, the developer must
commonly drill to determine the properties of the
subsurface. It is important to know if the ground is
composed of sand, clay or hard rock, as well as its
stability and the water level.
The purpose of the National Database for Groundwater Investigations (NADAG) is to provide easy
online access to data related to previous boreholes,
before a new borehole is made. This would save
industry a lot of time and effort. The data provides a
good starting point for evaluating the ground conditions, and eliminates the need to drill a second time
on the same site.
NADAG is collaborative programme between NGU,
the Norwegian Public Road Administration (NPRA),
the Norwegian Water Resources and Energy
Directorate (NVE) and the Norwegian National Rail
Administration (JBV). NADAG welcomes data from
both large and small organizations, be they private or public. The City of Oslo supplied NADAG with
metadata from 150 000 boreholes, while the
The facts

Norwegian Directorate of Public Construction and
Property (Statsbygg) provided the first nationwide dataset. Statsbygg has digitized ground study
reports produced over a period of fifty years. NADAG
anticipates receiving data from the NPRA, a contribution which is estimated to include information
from nearly two million boreholes. The consolidation of borehole data has already been shown to be a
good investment. In 2015, Vista Analysis estimated
that the NADAG, which costs NOK 2.5 million per annum, resulted in savings of at least NOK 16 million
per annum. The analysis highlights the gains that
can be made by reusing the information, making
data retrieval easier and faster. NADAG will allow
for more effective planning and lower construction
costs, as well as better management of risk and
crises.
In other words, NADAG is very profitable.The possibility for even greater savings still lies ahead.
As the database becomes better known, more data
is entered and developed. Building contracts may
contain clauses for the use of NADAG data. Hence,
the database will expand and develop, becoming
more and more effective and information about the
subterrestrial systems will become more and more
accessible.
This will make the urban planning easier and less
expensive in the future, and safer for those who live
in our ever-expanding urban environment.

NADAG is a National Database for Groundwater Investigations (NADAG). NADAG shows where and how
boreholes have been drilled, and gives access to the data of varying degrees of detail for each site. Data can be
entered by public entities, businesses, and private entities. The database is owned and maintained by NGU but
is developed in cooperation with the Norwegian Public Road Administration (NPRA), the Norwegian Water
Resources and Energy Directorate (NVE) and the Norwegian National Rail Administration (JBV), as well as
consultants and Norkart Vianova GeoSuite. You can find NADAG here: geo.ngu.no/kart/nadag

The new National Database for Groundwater
Investigations (NADAG) aims to provide planners,
engineers and the building industry an immediate
overview of ground conditions and of existing
boreholes.

Vista Analysis has estimated
the savings to society to NOK

Photo: map showing the new
NADAG database. The green
area shows sites that have
been registered.

NEED MORE INFORMATION?

16.000.000
per annum.

INGER-LISE SOLBERG
Project Leader, Geologist
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Illuminating the seafloor
When NGU surveys the marine environment around Southern Sunnmøre, it is much like turning on
a spotlight on the seafloor. Mapping the geology
and seafloor conditions will provide new and fundamental knowledge that can be used by fisheries
and industry.
NGU, in collaboration with the municipalities of
Ulstein, Hareid, Sande, Vanylven, will produce a
variety of maps with information regarding the
submarine geology. The maps will be completed
in June 2016, and will provide an overview of seafloor conditions, bathymetry, slopes, diggability,
and anchoring conditions.

information about the sea bottom can lead to more
efficient business practices, as well serve as the
foundation for good environmental management.
The tourism industry also benefits from these maps.
Where various species of fish live and spawn depends a lot on sea-bottom conditions and sediment
types. The geological maps can therefore provide information about the species of fish that are
most likely to be present at any given location. The
feedback from fisherman in Sunnmøre has been
positive: NGU’s marine geology maps are the new
”underwater flashlight”.

This information is valuable for fishermen, the
aquaculture industry, tourism and other business
and industrial enterprises. Municipalities located
in Southern Sunnmøre , an area characterized
by long narrow fjords and islands, are currently
preparing a new business plan, based on the marine
geological maps.

While NGUs marine geology team maps the submarine environment around Southern Sunnmøre,
the Norwegian Mapping Authority conducts airborne surveys of the coastal zones. The maps will
be seamlessly combined, and for the first time the
municipalities in the region will have a detailed map
which will cover the shoreline and extend to the
deepest points of the seafloor.

There is a lot to gain from these maps. After NGU
mapped Asta Fjord in Troms, a cost-benefit report
concluded that these maps, would, over time result in savings of several tens of millions of Norwegian crowns. The maps make it easier to set up
fish farms and other business activities. Access to

NGU and the Norwegian Mapping Authority now aim
to map out the entire Norwegian coast, through its
recently launched program MAGIN (primary marine
geology maps of coastal Norway). MAGIN will contribute to effective planning and management of the
marine environment and its resources.

The facts
NGU proposes a nation-wide mapping program for the whole of the Norwegian
coastal zone. Shell sand is shown in the picture on the previous page. The Mapping
Authority collects bathymetric data and submarine terrain information. NGU maps
the geology. The goal is to produce one complete map of the Norway’s coastal region.

The results of research in Marine
Geology will generate tremendous
cost savings for Norwegian society.

NGU’s mapping provides new
knowledge about the seafloor along
the coast of Norway.

Knowledge about sea bottom
and anchoring conditions
provides substantial
savings for the
aquaculture industry.

NEED MORE INFORMATION?

SIGRID ELVENES
Project Leader, Geologist
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What the numbers tell us

Financial Statement 2010-2015 (mill. NOK)
Income

2010

2011

2012

2013

2014

2015

Ministry of Trade, Industry and Fisheries

140,5

170,3

172,2

186,3

189,2

174,4

Other income

80,9

66,5

79,6

75,3

77

79,2

Total income

221,4

236,8

251,8

261,6

266,2

253,6

Expenses

2010

2011

2012

2013

2014

2015

Salary/nat.ins.expenses

135,9

124,9

128,8

135,4

141,9

147,4

79,6

103,2

112,9

111,4

105,7

96,7

14,0

7,6

14,6

20,6

5,7

242,1

249,3

261,4

268,2

249,8

Other expenses
Investments
Total expenses

215,5

2011

2012

2013

2014

2015

66

67

80

47

49

66

138

126

173

137

159

142

32

42

37

23

21

28

542

449

447

440

417

382

Forskning.no

16

17

15

21

13

14

Bedrock and surficial deposits maps

12

13

14

15

10

24

Articles, scientific journals and books
Other publications
Presentations and lectures

NGUs employees
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NGU falls under the neutral tax scheme implemented by the State in 2015. Under the
neutral tax scheme, NGU does not include the costs of Value Added Tax (VAT) in its budget;
instead, these amounts are reported centrally, under paragraph 1633 of the state budget.
For 2015 NGU debited NOK 9.2 million to the State for VAT.

NGU has a low, stable sick-leave rate. In 2015, the sick-leave rate was 5.4%.

2010

NGU reports

The allocation comprised a base grant and funds earmarked for three major activities:
NOK 27.8 million to continue developing and maintaining the marine geology database
for the Norwegian coast and sea areas; NOK 17.5 million for mineral resource mapping in
northern Norway and NOK 7.5 million for a similar mapping program in southern Norway.
External revenue to NGU totalled approximately NOK 79.2 million, representing an
increase of 3% from the year before. The Norwegian Water Resources and Energy
Directorate (NVE) contributed NOK 18.1 million to NGU for landslide hazard mapping
and research.

NGU´s databases are available at www.ngu.no. In addition to its databases, NGU’s deliverables include project reports, articles in scientific journals and presentations to various
target groups. NGU’s publication rate is considered very high when compared to similar
institutions in Norway and abroad.

Overall production of reports, publications,
presentations and maps for NGU 2010-2015
Type

In 2015 NGU met its main objectives and complied with the requirements set forth by
the Ministry of Trade, Industry and Fisheries (NFD), all within its budgetary framework
and in accordance with financial guidelines. The NFD granted NOK 174,4 million to NGU
in 2015 and NOK 4,7 million of unspent NFD funds from 2014 were carried over.

2010

2011

2012

2013

2014

2015

Total number of employees

221

222

211

219

225

227

With MSc Degree

150

153

143

153

160

163

With PhD Degree

81

82

72

77

82

80

Non-Norwegians (total)

72

74

66

75

81

84

Main Goals:
•

Long term value creation from geological resources

•

Increased use of geoscience knowledge in spatial planning
and construction activities

•

Greater knowledge of geological processes and how Norway was formed

•

Good management and user customizations of geoscientific knowlege

•

Good communication and dissemination of geoscientific knowledge
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