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A Status Update
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The North-Dreki Legend:
LicenSing Area « Drilled wellbores

Licensing area - Greenland
3 Open door licensing area - Greenland
B Licenses - Faroe Islands

Licenses - Great Britain

Licenses - Norway
—— Licensing area - Iceland

> North-Dreki is part of the Jan . K
Mayen Micro-Continent Greenland
(JMMC) with indications and -
evidence of continental
strata and suitable
structures

> Similarities to licensing
areas on- and offshore East-
Greenland and offshore
Norway, which has a proven

i . S e oo Faroe _
hydrocarbon provinces, with N R o Rielands |

analogues, e.g. Mgre and
Varing basins.
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: . : JM Agreement Area
- Second Icelandic Licensing Round | EEysamesiys sy S
DI Northern Dreki Area

Northern Dreki Area

> Licensing Round was opened on the 3 of
October 2011

> Application deadline is on the 2" of April 2012

> Norway (Petoro) has right to participate up to
25% in licenses granted within the Jan Mayen

Agreement Area
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2D Seismic reflection data surveys over the Jan Mayen Area
NPD-NEA Surveys

Commercial Surveys
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Magnetic Surveys

Collaboration project
NGU, NPD & NEA -
Preliminary outline of the
aeromagnetic survey

JAS-11
in the western Norwegian

Sea (green frame)
planned for 2012.
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Borehole & Seafloor Samples
around the Jan Mayen Area

» DSDP : 5 wells during Leg 38 in 1974
» ODP : 1wellduring Leg 151 in 1993
» ODP : 2wells during Leg 162 in 1995

Cores provide density and velocity
measurements to enable a depth — seismic tie
(TWT) to confirm the Top Eocene marker for 3
wells on the Ridge.

» Seafloor Sampling (Core, Dredge & ROV
grab samples)

* NEA&NPD 2010

7 ROV outcrop

sampling on steep
ridge flanks, NPD
& University of

Bergen in

summer 2011 over

the North-Dreki
area.

987

Reached into
BASALT
18.8 % 1.7Ma
(Talwani et al,
1976)
approx. magnetic
anomaly 6,
around top Early
Miocene

> NPD 2011 Reached into
BASALT approx.
« VBPR 2011 40-44 Ma (Talwani
et al, 1976)
approx. magnetic
anomaly 19-20,
Middle Eocene
A,
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Gravity coring and
dredge sampling
on steep ridge
flank, VBPR &
TGS in summer
2011 over the
North-Dreki area.

Boreholes:
DSDP Leg 38 (1974)
ODP Leg 151 (1993) ©
ODP Leg 162 (1995)

Seafloor Samples:

¢ NEA & NPD (2010)

¢ Academy of Science,
former USSR (1973)
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Tectonic History of the JIMMC

Cretaceous - Tertia 4 Late Paleocene - Eacly Eocene WMiddie Eocene
63 Ma Early Eocene Middle Eocene 47,9 Ma

55,9 Ma 49,7 Ma \ ~ Anomaly 21
~ Anomaly 22

Jan Mayen Micro-Continent Mapped possible extent of
Early Oligocene Early Miocene Holocene ,  &southern Ridge Complex Paleocene / Early Eocene

) Present Major Fault-Fracture Zone Basalt (Henriksen et al, 2008)
33'1 Ma 20’1 Ma ] 3 Possible extent of Paleocene

" Possible Major Fault-Fracture
- Early Eocene) (Brekke et al, 2008)

~ Anomaly 13

~ Anomaly 6

Zone
Active Mid-Oceanic Ridge &
Voleanic systems

Late Cretaceous - Possible
outline of deep basin areas.

,+* Possible Active Mid-Oceanic Late Cretaceous - Possible
Ridge B outline of platform-terrace
Extinct Oceanic Ridge or &high areas.

Ridge Segment East Greenland Paleozoic
X Basin (Jameson Land)
JMR Major Fault (Henriksen et al, 2008)
" JMR Late Tertiary Reverse Possible oceanic crust time zones:

Fault ~56 Ma -49,7 Ma
General direction of plate (approximately Anomaly 25-22)
motion (Gaina etal, 2009) ~49,7Ma - 47,9 Ma

General direction of MOR (appraximately Anomaly 22-21)
opening (Gaina et al, 2009) W ~47.9Ma-33,1Ma

(approximately Anomaly 21-13)
Icelandic Hot Spot Location
(Gaina et al, 2009)

B ~33,1Ma-20Mato19 Ma
(approximately Anomaly 13-6)
Large Paleocene volcanic

. At time interval build up
intrusion (Henriksen et al, 2008)

of oceanic floor.

Data Source Reference List:
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= Update Key-Section JMR &

Conceptual Model of the Jan Mayen Basin

Jan Mayen Basin Jan Mayen Main Ridge

50 6 8 9 100 110 120

Offset, [km]

Legend:
Late Quaternary - Late Oligocene Poss. Low Cretaceous
Early Oligocene - Paleocene | | Poss. Jurassic/Triassic
Lower Paleocene Poss. Paleozoic
Paleocene - SDR/Volcanics/Basalt [ Poss. Caledonian Basement
Volcanic centre Post-Paleocene Oceanic crust
Oligocene - shallow Basalt Intrusions
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Conceptual model — seismic data comparison
Northern edge of the Dreki Licensing Area

_ NNE

Data by courtesy of @My Spectrum
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Top Eocene

Top Jurassic poss. ???

; g Top Paleozoic poss.
“iceland Wie (or actual Basement ??7?)
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(Crystalline ??? deep reflector)
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Y¢ ROV outcrop

sampling on steep
e ridgef_lanks_,NPD
didd 1 & University of 12°W 10°W 8°W 6°W

I Bergen in g <
summer 2011 over e % ( e
the North-Dreki Jan Mayen s

= ()

71°N

area.

Seafloor Sampling in 2011

» Dredge & ROV grab samples

» Samples indicate pre-Tertiary strata
(Early Cretaceous to Late Permian —
Early Triassic) with sandstone of good
guality that can act as a reservoir rock.
In addition, it found rocks of an age that
act as source rocks in Greenland.

Boreholes:

» Detailed analysis are in progress at DSDP Leg 38 (1974)
: , | o Lop 12 105
N P D & U I B Iceland Seafloor Samples:

¢ NEA&NPD (2010) &
¢ Academy of Science,

former USSR (1973
- e :
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[T ] Rov-Dredoe sampiing B

Limestone Late Permian / Early Trigssic . o NPD
(260 -245 rna) Nils Rune Sandsta et al., 2012

http://npd.no/no/Publikasjoner/Presentasjoner/Bruk

Hmestone Early Cretaceous -av-ROV-sommeren-2011-pa-Jan-Mayen-Ryggen/

(140-136 ma)

Siltstone Oligocene
(24-22ma)

Sandstone

Limestone Late Eocene

Limestone Early Cretaceous
Caystone Eocene (46-48 ma)
Claystone Eocene/Oligocene

Silt-lime stone Early Cretaceous

Limestone Early Cretaceous
Siltstone Eocene-Oligocene (50-25 ma)

Siltstone Oligocene- Miocene {33-22 ma)

Copyrght: NPD
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JMRS11 sampling project

http://www.tgsnopec.com/_uk/emails/Pr
ojects/2012/02_JanMayen_Sampling_ Fe
bl2/Jan_Mayen_ Sampling Feb12-2.html

Project aim:

» Recover Tertiary and Mesozoic rocks from
the seafloor.

» Improve seismic ties.
» Sedimentologic and geochemical analysis
& D30 Leg 38 1974) | > Hydrocarbon seep analysis
i ODP Leg 162 (1969) ;
Iceland T . » Improve the understanding of the Jan Mayen
> Academy of Science, . 4
o5 o L O omerUssrirory Ridge s geology and hydrocarbon

prospectivity.
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/St I at Idra h JAN MAYEN | LITHO. M. NORW. SHELF|  POTENTIAL
| FM + LITHOFACIES _| MICROCONTINENT Fm | RES.ROCKS

Thin oil prone?
*Shales

> Samples age ranges from Miocene-
Oligocene to Permian-Triassic

@Potential oil
prone shale

> Hard data to substantiate seismic
interpretations for Mesozoic basin
stratigraphy, lithology and depositional
environment of the Jan Mayen Ridge

marine source

Lower Ror
minor source

Gas prone
- W -|-@-—coals and
lacustrine shales
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> Grab sample & core logging, ey
petrography, XRD, SEM, and ~ ik
biostratigraphy

Marine
avnefiell E.G.
—@Helgeland Basin
IKU-well

Hagevang et al., 2008
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What do we know?

> —

» Best analogue comparison with East Greenland exploration examples and the central and
southern Jan Mayen Ridge with the Mgre Basin for the Norwegian side.

» Post Paleocene sedimentary rocks of sufficient thickness and age along the ridge flank
areas.

» First evidences of pre-opening sedimentary strata of Paleozoic, Triassic-Jurassic and
Cretaceous age — underneath the east flank areas of the ridge.

» Potential reservoir rocks, focus on locally shallow marine to generally marine deposits,
especially submarine fans / turbidite deposits for post Paleocene deposits, and from marine
and limestone platform to continental deposits for the pre-opening formations.

» Potential traps are present, both structural and stratigraphic.

» Hydrocarbon maturation is probably high close to igneous strata, more gas prone if sufficient
source rocks are present and possibly intermediate mature for areas with none-annomalous
heat flows.
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Thank you very much for your attention !
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