
 
 

 

Exploring new frontiers - the Norwegian continental shelf 
Ms Bente Nyland 
 

 
The Norwegian continental shelf (NCS) consists of vast areas with many different petroleum 
basins, stretching from the arctic archipelago of Svalbard in the north to the Danish border in 
the south.  Petroleum activity started almost 50 years ago in the North Sea, which is the most 
explored area. The first year of production from the North Sea was 1971.   
The NCS is divided into three sub-areas:  the North Sea in the south, the Norwegian Sea and 
the Barents Sea to the north.The continental shelf has gradually been opened for petroleum 
activity, in stages based on geological knowledge and technical experience. Most of the 
Norwegian petroleum production comes from the huge fields in the North Sea. Recent 
exploration shows that significant discoveries still can be made in this area.  
Exploration started in the deep water areas in the Norwegian Sea in 1995, and several 
discoveries have since been made.  So far, only the Ormen Lange gas field is in production.  
Considerable areas with untested potential still remain unexplored. In the western part of the 
VÃ¸ring and MÃ¸re Basin, the sub-basalt geological play requires a technological 
breakthrough.   
Several discoveries have been made in the southern part of the Barents Sea. So far, the 
SnÃ¸hvit gas field is the only producing field. There are several unproven geological plays in 
this area,  and nine exploration wells are planned in 2011. 
Both the Ormen Lange and SnÃ¸hvit fields are developed with subsea installations and 
transport to shore made possible by technological breakthroughs. 
In areas not yet opened for petroleum activity, the Norwegian Petroleum Directorate (NPD) 
estimates that there are considerable amounts of petroleum resources, both in the northern 
part of the Barents Sea and off the Lofoten and VesterÃ¥len archipelagos in the Norwegian 
Sea.  
Data is also needed to estimate potential resources in the areas near Jan Mayen and in the 
eastern part of the Barents Sea, which will be a part of the NCS. Over the next two years, the 
NPD will acquire seismic data in the northern areas. 
Opening of new areas requires political decisions. 
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Exploring new frontiers – the Norwegian Continental Shelf 
Director General Bente Nyland, Norwegian Petroleum Directorate 

 
Introduction 
The Norwegian continental shelf is located between 56 and 85 degrees N and between 14 degrees W 
and 38 degrees E, and comprises an area of about 2.1 million km2.  Of this, about 1.3 million km2 has 
sedimentary rocks that may contain petroleum. Less than half of this area (46%) has been opened for 
petroleum activity. 
The water depth in the opened part of the Norwegian shelf varies between 45 metres in the southern 
part of the North Sea to 2500 metres in the western part of the Norwegian Sea. 
The Norwegian continental shelf is divided into three areas: the North Sea in the far south, the 
Norwegian Sea in the middle, and the Barents Sea furthest to the north (Fig. 1). Petroleum activity 
started in the North Sea in the early 1960s, and got under way in the two northernmost areas about 20 
years later. The northern part of the Barents Sea has not been opened for petroleum activity.  
 

.  
Fig.1: The Norwegian continental shelf 

 
Status on the Norwegian shelf 
Production 
Production from the Norwegian shelf is substantial. According to KBC Marker Services/Cedigaz, 
Norway was among the world’s seven largest exporters of oil (including NGL and condensate) in 2010, 
and the second largest exporter of gas in 2009. However, oil production has fallen since production 
peaked in 2001, and is expected to decline further. Gas production continues to rise, but cannot offset 
the fact that total production on the Norwegian shelf has decreased since 2004.  
Petroleum production is expected to remain at around the current level for the next ten years, in spite 
of a gradual decline in production from the major oil fields. Measures to improve recovery along with 
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the start-up of new fields will contribute to maintaining production. After 2020, production from 
undiscovered resources account for an increasing share of expected production (Fig. 2).  
 

 
 
Fig. 2: Production profile 1970 – 2030. 

 
Total resources and reserves 
The total recoverable resources and reserves on the Norwegian shelf are between 65 and 100 billion 
barrels o.e., with an expected value of 80 billion barrels o.e.  At the end of 2010, 43 per cent of the 
expected value had been produced from 90 fields. Twenty per cent of the total expected resources are 
expected to come from undiscovered resources.  
Resource growth from discoveries was considerably larger in the first 20 years than it has been in the 
last 25 years of Norwegian oil history. In the last 25 years, the percentage of discoveries larger than 
600 million barrels o.e. has fallen substantially, and in the five last years, the discoveries have mostly 
been between 30 and 300 million barrels o.e.  Since 1998, the annual resource growth has been 
below the annual production level. However, 2011 could prove to be the first year since 1997 where 
the resources in new discoveries exceed production. 
 
Stepwise exploration 
The Norwegian continental shelf has gradually been opened for petroleum activity in stages since 
1965 (Fig. 3). This means that results and experience from one area can be utilised when new areas 
are opened. Knowledge and experience gained from the North Sea were applied when the first 
production licences were awarded in the Norwegian Sea and the Barents Sea in 1980. At any given 
time, all available information is used in further exploration, which helps avoid drilling unnecessary 
wells. 

 
 
Fig. 3: Stepwise opening of the Norwegian continental shelf 
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The North Sea 
Petroleum activity in the North Sea started almost 50 years ago. Production in the southern part of the 
shelf is linked to chalk reservoirs from the Paleocene Age. The first field to come on stream was 
Ekofisk, an enormous oil field. Production on the field started in 1971, and the field still has a long 
remaining lifetime.  
The first discovery in the central part of the North Sea came in 1967, but was not put into production 
until some 30 years later. The reservoir rocks in this area are mainly sandstone from the Jurassic, 
Paleocene and Eocene Ages. The Utsira High is an interesting area in this part of the North Sea, 
where exploration activity has been ongoing since 1967. 32 exploration wells have been drilled in the 
area. Although this is considered to be a well-explored area, new types of reservoirs have been 
discovered here in the last five years, such as reservoirs in weathered basement. Several interesting, 
medium-sized discoveries have been made, and in the last two years, exploration drilling has proven a 
potential major new oil discovery. Preliminary estimates indicate that the discovery may contain 
between 500 and 1200 million barrels of recoverable oil.  Lundin and Statoil are the operators of these 
wells. Significant drilling activity is planned in this area in the years to come.  
Oil and gas have been produced in the northern part of the North Sea since the late 1970s. Statfjord, 
which was an enormous oil field, and the gigantic Troll gas field are both located in this part of the 
North Sea. The Statfjord field is now in late-phase production, with gas exported to the UK. The 
reservoir rocks in the area are sandstone, mainly from the Early to Middle Jurassic Ages. 
There are four receiving terminals for Norwegian gas on the Continent: two in Germany, one in 
Belgium and one in France. In addition, there are two receiving terminals in the UK. Pipelines for gas 
transport amount to a total of about 8000 km. 
 
The Norwegian Sea 
The first wildcat well in the Norwegian Sea was drilled in 1980, and the first discovery was made the 
following year. This is a gas/condensate discovery, part of the Åsgard field, which started producing in 
1999. Production from the first field in the Norwegian Sea, Draugen, started in 1993. This is an oil field 
which continues to produce. About 30 per cent of total current production from the Norwegian shelf 
comes from the Norwegian Sea.  
 
Deep water areas 
No new acreage has been opened for petroleum activity on the Norwegian shelf since 1994, when 
deep water areas comprised the largest part of the area that was opened. Deep water areas are 
defined as areas where the sea is more than 600 metres deep. The deepest well drilled in this area 
was drilled in 1452 metres of water, and this well is also the westernmost well in the Norwegian Sea. 
The well was drilled in 2010 with Norske Shell as operator, and was dry. The discovery made in the 
deepest water so far is a small gas discovery in 1376 metres of water.  
Ormen Lange is a major gas discovery in deep water, made in 1997 with production start-up 10 years 
later. The original reserves amount to 10 TCF gas and 120 million barrels of condensate. The gas is 
exported to the UK. The very deep water, varying between 800 - 1100 metres, has resulted in a very 
challenging development which has led to the development of new technology. The field is developed 
in multiple phases, with 24 wells from three subsea templates. The reservoir consists of sandstone 
deposited as turbidites during the Paleocene. 
Expectations of several significant discoveries were high when exploration started in the deep water 
areas. So far, however, this has only resulted in many relatively small discoveries, except from Ormen 
Lange. The largest discovery so far was made in 1997, a gas discovery of about 2 TCF located in 
1274 metres of water. The discovery is being considered for development together with several other 
gas discoveries in the area.  
 
The sub-basalt areas 
One of the causes of disappointment as regards exploration in deep water is the lack of good-quality 
reservoir sand. It is assumed that most of the sand comes from source areas in the west, as East 
Greenland was closer to Norway in the Mesozoic to Early Eocene. It is therefore possible that the 
sand is located further west, in areas where no wildcat wells have been drilled so far. However, the 
subsurface in this most westerly part was affected by significant volcanic activity when the North 
Atlantic opened up around 55 million years ago (Early Eocene). Lava, or basalt, flowed out from deep 
within the earth.  Basalt is a dark, hard type of lava rock, and sedimentary rocks that could contain 
petroleum in these areas were mainly deposited before the volcanic activity started, which means that 
they are located under the basalt. This entails limitations in the seismic imaging of the rocks under the 
basalt, mainly due to:  
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 High-velocity basalt reduces transmission of seismic energy to the rocks under the basalt  

 High absorption leads to considerable reduction of high frequencies 

 The irregular surface of the basalt and internal layer boundaries lead to a chaotic pattern and 

spread of the seismic energy. 

A considerable amount of work is done to increase knowledge about what types of rocks were 
deposited under the basalt, both by companies in production licences and in other projects. Some 
potential solutions to the imaging challenges currently being worked on are using different 
geophysical methods than seismic, such as electromagnetic (EM) and gravity/magnetic data.  Work is 
also under way to improve seismic data by developing new technology for seismic sources that will 
improve the low frequencies, long offset seismic, improve pre-processing of seismic data and new 
methods of curbing multiple energy. Work is also progressing on integrated and joint inversion of e.g. 
gravity, EM and seismic. 
Five production licences have been awarded in the sub-basalt areas on the Norwegian shelf, but no 
decisions have been made yet as to whether or not wildcat wells will be drilled here. 
  
Jan Mayen Ridge 
The volcanic island of Jan Mayen is located on the Mid-Atlantic Ridge in the Norwegian Sea north of 
Iceland and 900 km from mainland Norway. The Jan Mayen Ridge comprises a micro-continent that 
extends from the island of Jan Mayen and southward towards the northern point of Iceland. The 
geological development of the area is linked to formation of the northern part of the Atlantic Ocean.  
The petroleum potential of Jan Mayen Ridge is unknown, but all the essential geological prerequisites 
for the formation of petroleum may be present, just as they are in East Greenland and in the 
Norwegian shelf. Sediments which may contain petroleum may have been deposited before the North 
Atlantic opened, that is, prior to the formation of the basalt (in the Mesozoic to Early Eocene). 
Younger sediments deposited above the basalt may also contain petroleum.  
The government has decided to acquire seismic data in this area, and as it is not yet opened for 
petroleum activity, the common practice is for the Norwegian Petroleum Directorate (NPD) to take 
responsibility for the acquisition. This summer, the NPD has acquired about 3000 km of 2D-seismic, 
and the acquisition activity will continue next summer. The data acquisition was carried out using the 
seismic company PGS’ Geostreamer technology. This is a new seismic acquisition technology 
characterised in part by the fact that the streamer, which in this case is eight kilometres long, is towed 
somewhat deeper in the water than is the case with conventional seismic acquisition. This allows it to 
withstand higher waves, thus making the acquisition less weather-dependent and consequently more 
efficient. This year’s acquisition effort was successful, and is a step in the ongoing process to open 
the area. The Storting (Norwegian Parliament) determines whether or not to open new areas on the 
Norwegian shelf. 
 
The Barents Sea 
The first well was drilled in the Barents Sea in 1980, and the first discovery was made in 1981. This 
was a small gas discovery which is part of the Snøhvit gas field development. The main Snøhvit 
structure was proven in 1984, and this discovery, along with eight other discoveries, is included in the 
field which started production in 2007. So far, this is the only producing field in the Barents Sea. 
However, the Goliat oil field containing 240 million barrels o.e. was discovered in 2000 and is currently 
under development. Production is scheduled to start in 2013.  
The activity in the Barents Sea has varied from being relatively high in the 1980s to low from the early 
1990s and up to 2000, when Goliat was discovered (Fig. 4). For several years up to 2010 there was 
just one drilling facility in the Barents Sea, and the wells drilled there were part of a drilling campaign 
that was to be completed before the drilling rig left the Barents Sea. This explains why a relatively high 
number of wells were drilled in 2008, just one in 2009 and none in 2010. 
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Fig. 4: Number of wildcat wells and discoveries, 1980 – 2011.  

 
Most of the discoveries made in the Barents Sea have Early to Middle Jurassic reservoirs, and were 
proven in the same basin as Snøhvit. The Snøhvit gas reserves are 6 TCF, 6.5 million tonnes NGL 
and 115 million barrels of condensate. The field is situated in waters that are 310 – 340 metres deep, 
and the development comprises subsea templates for 19 production wells and one CO2 injection well. 
The wellstream, which contains natural gas along with CO2, NGL and condensate, is routed through a 
160-kilometre long pipeline to the facility on Melkøya for treatment and ship-loading. The gas is 
processed and cooled to LNG. The CO2 content in the gas is separated out at the Melkøya plant and 
returned to the field for injection in a deeper formation. The LNG is transported by ship to customers in 
the US, Brazil, South Korea, Turkey and a number of EU countries. 
Three rigs are drilling exploration wells in the Barents Sea this year. Many wells have been planned for 
the years from 2011 - 2013, and so far in 2011, five wildcat wells have been completed and three 
discoveries made. Not least of these is the ”Skrugard” (7220/8-1) oil and gas discovery with 
preliminary resource estimates of between 150 and 250 million barrels of oil, and between 70 and 250 
BCF gas, which has created considerable optimism in the Barents Sea. Two additional wells will be 
drilled in the area around this discovery in the next few years. ”Skrugard” is the largest discovery in the 
Barents Sea since Goliat in 2000. The well was drilled about 110 kilometres north of Snøhvit and the 
discovery was made in a rotated fault block where the reservoir is formed by sandstones from the 
Early to Middle Jurassic Age. Based on the preliminary estimates, an independent field development 
may be realistic.  
”Norvarg” (7225/3-1) is a new gas discovery about 220 km north of Snøhvit.  The well was drilled on a 
large dome with reservoirs in the Jurassic as well as several levels in the Triassic. Further delineation 
drilling will be necessary in order to calculate the estimated resources. 
”Skalle” (7120/2-3) is a minor gas discovery with Cretaceous and Jurassic reservoirs. The well was 
drilled 25 kilometres north of Snøhvit. If the discovery is developed, this will most likely be achieved 
through tie-in to the existing facility on Snøhvit. 
Several geologically interesting discoveries have been made in new plays, which has sparked 
renewed interest in the Barents Sea. This has resulted in 17 new awards in recent years. The 
northernmost production licence awarded on the Norwegian shelf so far is located at 74 degrees N. 
The licensees have committed to drilling two firm wells in this licence. 
The area between Bjørnøya and Svalbard has not been opened for petroleum activity. Knowledge 
about this area and available data are limited. During winter, large parts of the sea area here are 
covered by drift ice. 
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The new area 
The agreement between Norway and Russia on maritime boundaries and cooperation in the Barents 
Sea and the Arctic Ocean entered into force on 7 July of this year. 2011 thus marks the end of a 
lengthy process that has been under way since 1970, and the agreement will solve the most important 
outstanding issue between Norway and Russia over a period of several decades.  The agreement 
entails continuation of the extensive good cooperation between Norwegian and Russian fishery 
activities. It also governs cooperation on and exploitation of potential transboundary petroleum 
deposits in these waters. The new area comprises around 88 000 km2, 70 per cent of the area in the 
Norwegian sector of the North Sea. The seismic data basis is old, with poor coverage. 
The opening process has started for the southernmost part, the area south of 74 degrees and 30 
minutes N. As a step in this process, the NPD has acquired seismic data this past summer. 11 400 
line kilometres have been acquired in a very efficient acquisition process. More seismic data will be 
acquired next summer. 
 
Undiscovered resources 
There is considerable uncertainty surrounding the estimated undiscovered resources, with the 
uncertainty being greatest in the areas that have not yet been opened for petroleum activity.  
The expected value of undiscovered resources is approximately equal in the three sea areas on the 
shelf, while the Barents Sea has the greatest upside potential due to the vast areas there that have 
not yet been explored much. The estimate does not include the areas around Jan Mayen and in the 
new area in the Barents Sea.  
 
The uncertainty in the estimate for undiscovered resources is considerable, ranging from about 6 
billion barrels o.e. to nearly 30 billion barrels o.e. with an expected value of 16 billion barrels o.e. for 
the total resources (liquid and gas).  
Expectations are highest for the Barents Sea, where the estimated expected value is 6 billion barrels 
o.e., comprising 37 per cent of the undiscovered resources. Expectations are lowest for the Norwegian 
Sea, with 5 billion barrels o.e., comprising 30 per cent. However, the unopened area outside Lofoten 
and Vesterålen also has promising potential. Moreover, even though there is a long history of 
exploration in the North Sea, the potential for undiscovered resources here is also considerable. 
 
Summary 
45 years after the first exploration well was drilled on the Norwegian shelf, there is still a considerable 
potential in both mature and frontier areas. The potential is greatest in areas that are not opened for 
petroleum activity. The remaining resources can contribute to significant production for many decades 
to come. However, this entails challenges both as regards geology and technology. These challenges 
include sub-basalt imaging, fewer and deeper prospects, particularly in well-explored areas, deep 
water in parts of the Norwegian Sea, and arctic conditions as the activity moves northward. 


