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Summary from Exploration 
Revived 2023-talk, «Oil seeps 
on the NCS»

ÅMany thousands of gas seeps 
mapped in the Barents Sea, 
Norwegian Sea and the North Sea.  
ÅSAR-satellite data indicates 

widespread oil seepage in the 
northern Barents Sea.
ÅSAR-satellite data from the southern 

North Sea indicates widespread 
episodic oil seeps.
ÅSeveral confirmed oil seeps in the 

Barents Sea and offshore Svalbard.
ÅOil seeps outside Svalbard has 

confirmed a new young source rock.
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Episodic natural oil slicks in the 
southern North Sea
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Satellite data: Copernicus Sentinel-1 data 2017-2021, processed by ESA.

= 21 barrels  of oil
or 3300 liter
[~33 km² * 0.1µm]

= 9 barrels  of oil
or 1400 liter
[~14 km² * 0.1µm]

= 8 barrels  of oil
or 1200 liter
[~12 km² * 0.1µm]
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Many potential natural oil slicks observed on 
SAR-satellite images in the northern Barents Sea
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Figure compiled by Martine Espeseth (KSAT) for Sodir

Satellite images: RADARSAT-2 Data and Products ©MDA Ltd, 2012-2020 - All Rights Reserved, and Copernicus Sentinel data 2017, processed by ESA.
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ÅOil seep west of Svalbard with Tertiary or 
younger source rock.

ÅDischarge volume to the sea surface of 3.7 ш
22.5 barrels of oil per day.

ÅRemarkably, the inhospitable oil-
impregnated sediments were colonized by 
abundant infaunal organisms.

Prins Karls Forland oil seep and slicks 

Figure: Panieri et al. (2024)



ÅPrins Karls Forland (PKF) oil seep and 
slicks (sampled by UiTin 2021)
ÅOil from new young source rock geochemically 

confirmed (Panieri et al., 2024)

ÅODP 909 (drilled in 1993)
ÅYoung Early-Middle Miocene deltaic derived 

source rock (Knies & Mann, 2002)

ÅMolloy oil seep (sampled by UiB in 2022 
and UiTin 2024)
ÅOil from same young source rock as PKF

ÅBjørnøya Trough Mouth Fanoil slicks
ÅSAR-satellite observations of episodic 

clustered oil slicks

Molloy
oil seep

Prins Karls Forland
oil seep

ODP
909

Bjørnøya TMF
oil slicks

Satellite image: RADARSAT-2 Data and 
Products 

©MDA Ltd, 2012-2020 - All Rights Reserved

SVALBARD

NORWAY

A new young source 
rock west of Svalbard



ÅEarly-Middle Miocene petroleum system active for the last Ḑ6 million years (Knieset al., 2018).

Knies et al. (2018)
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Petroleum System- Western Svalbard margin



Modified from 
Lasabuda et al. (2018)

Source 
rock

?

?

ÅLarge parts of the Barents Sea shelf exposed.
ÅPossible large river deltas from Svalbard, NE 

Greenland and the SW Barents Sea
ÅRegionally confined circulation basin.

Rydningenet al. (2020)
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Early-Middle Miocene source rock buried 
under the Bjørnøyatrough mouth fan ?



Satellite images: Copernicus Sentinel-1 
data 2018 and 2023, processed by ESA.
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So far, no oil 
slicks sampled

From Mattingsdal et al. (2024), EAGE 2024 Extended abstract

Oil slicks observed on Bjørnøya Fan



2D Basin modelling on the Bjørnøya fan

Figure from Exploro report for Sodir

ÅThe heat flow, thermal maturity and 
generation history for an early 
Miocene source rock was modelled 
to present day.
üThe modelled vitrinite reflectance 

demonstrates that the Lower 
Miocene source rock is within the 
Main тLate Oil windowfor both 
modelled scenarios with varying 
stretching factors (Beta = 4 and 8).
ÅIn both scenarios, maturation of the 

source rock initiated between 1,4-
0,5 Ma as a result of burial depth.
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Seep-studies in the 
westernmost Barents Sea
Å Many sediment samples from gas seeps in the westernmost Barents Sea show traces of some oil.

Å Geochemistry indicates source rock of mostly low maturity, from an open to shallow marine 
environment, of mostly unknown age.



Mud Volcanos in the Barents Sea

Figure: IFREMER

Håkon Mosby Mud Volcano
Borealis Mud Volcano

Panieri et al. (2025)
Berndt et al. (2006)

Borealis MV

Polaris MVôs

Polaris Mud Volcano Complex

Argentino et al. (In review)

HMMV



More Mud Volcanos ? Borealis MV

Polaris MVôs

From Bøe et al. (2010) ÅMounds on the slope on 
Bjørnøyvifta, SE of HMMV.
Å5-10 m high
Å200-400 m wide
ÅOil slicks?

Figure from NGU

HMMV

New MVôs?

Satellite images: Copernicus Sentinel-1 data 2018 and 2020, processed by ESA.


