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A Oil seeps, Miocene source rock and the
petroleum system west of Svalbard

A BjgrngyaFan- oil slicks and basin
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A Seeps and mud volcanos in the
westernmost Barents Sea

A Geochemistry of oils and the Miocene
source rock
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A Summary
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AR Summaryfrom Exploration

Revived2023-talk, «Oll seeps

onthe NCS»

AManythousands of gas seeps
mapped in the Barents Sea,
Norwegian Sea andhe North Sea.

ASARsatellite data indicates
widespread oil seepagein the
northern Barents Sea.

ASARsatellite data from the southern
North Seaindicates widespread
episodic oil seeps.

A Severalconfirmed oil seeps inthe
Barents Sea and offshore Svalbard.

A Oil seepsoutside Svalbard has
confirmed a new young source rock.
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Episodic natural oll slicks in the
southern North Sea
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Satellite data: Copernicus Sentinell data 20172021, processed by ESA.
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Manypotential natural ol slicks observedon
SARsatellite Images inthe northern Barents Sea
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Satelliteimages: RADARS&TData and Products ©MDA Ltd, 262020- All RightReservedand CopernicuSentinedata 2017 processedy ESA.
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*Vprins Karls Forland oil seep and slicks
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Satellite imagery

An Arctic natural oil seep investigated from space to the seafloor s

Giuliana Panieri ™", Claudio Argentino, Sofia P. Ramalho ", Francesca Vulcano©,
Alessandra Savini ¢, Luca Fallati ¢, Trond Brekke ', Giulia Galimberti °, Federica Riva“,
Joao Balsa”, Mari H. Eilertsen “, Runar Stokke “°, Ida H. Steen “‘, Diana Sahy %,
Dimitri Kalenitchenko ", Stefan Biienz *, Rune Mattingsdal

- Oll slicks

UAV su

A Oil seep west of Svalbard with Tertiary or
younger source rock.

A Discharge volume to the sea surface of 3.il
22.5 barrels of oil per day.

A Remarkably the inhospitable oil-
impregnated sediments were colonized by
abundant infaunal organisms.

Figure: Panieri et al. (2024)



Satellite image: RADARSAZ Data and
Products

m A neW young Source ©MDA Ltd, 20122020 - All Rights Reserved
rock west of Svalbard |

_ (PKF) oil seep and
slicks (sampled byUiTin 2021) '] .
A Oil from new young source rock geochemically “SVALBA .

confirmed (Panieri et al., 2024) : Forland

A ODP 909(drilled in 1993) e
A Young EarlyMiddle Miocene deltaic derived u ;
source rock (Knies & Mann, 2002) . .

A Molloy oil seep (sampled byUiBin 2022 iy
and UiTin 2024)

A Oil from same young source rock as PKF f

A Bjarngya Trough Mouth Fanoil slicks

A SARsatellite observations of episodic L ORWAY )
clustered oil slicks e X
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B Petroleum System Western Svalbard margin

A Early-Middle Miocene petroleum system active for the lastD6 million years Knieset al., 2018).

Molloy oil seep

W

Diagenesis

Metagenesis

Catagenesis

Knies et al. (2018)
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Early-Middle Miocene Paleogeography
and deposmonal environment

End of Oligocene (~23 Ma)

A Large partsof the Barents Sea shelexposed.

A Possible largeriver deltas from Svalbard, NE
Greenland and the SW Barents Sea

A Regionally confined circulation basin.
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Early-Middle Miocene source rock buried
under theBjgrngyatrough mouth fan ?

discovered in this setting
further south
HB-2-96_2 Marginal high Plio-Pleistocene contourite drift 15°F 7316/5-1
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Satellite images: Copernicus Sentinell ' ~1300 mbsl
data 2018 and 2023, processed by ESA.|

Oll slicks observedon Bjgrngya Fan

From Mattingsdal et al. (2024), EAGE 2024 Extendalistract

~2300 mbsl ]
| So far,no ol

slicks sampled

~1300 mbsl

~1800mbsl

~1500 mbs| 2300 mbsl. W 2300 mbsi ~1800 mbs|
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2D Basinmodelling onthe Bjgrngya fan

AThe heat flow, thermal maturity and -

0Ma
450

generation history for an early ¢ 9w w wm b ow w
Miocene source rock was modelled
to present day. -

U The modelled vitrinite reflectance
demonstrates thatthe Lower

Miocene source rock is within the ~ £.. o Ao 47 o
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Aln both scenarios, maturation of the = = éa- i

Pliocene Late Miocene

Eocene Tertiary

Sub Cretaceous Sediment

source rock initiated between 1,4 =1 T
0,5 Ma as a result of burial depth. Figurefrom Explororeport for Sodit



Seep-studies inthe
westernmost Barents Sea

A Many sediment samples from gas seeps in the westernmost Barents Sea show traces of some oil.

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

7217/9 seep . 7117/1 seep

7217/9
seep

7117/1

seep
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Mud Volcanos inthe Barents Sea

Hakon Mosby Mud Volcano Polaris Mud Volcano Complex
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More Mud Volcanos ?

Slide material Clay diapir

s From Bge et al. (2010) AMounds on the slope on
Bjarngyvifta, SEof HMMV.

T A5-10 mhigh
A200-400 mwide
AQil slicks?

Seabed

Satellite images: Copernicus Sentinell data 2018 and 200, processed by ES.



