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Abstract

Norway is a major petroleum exporting country, and revenues from the petroleum sector represent a major part of the state budget. The
Norwegian petroleum industry is centered on the prolific fields of the North Sea (production started in 1971), the Norwegian Sea (production
started in 1993) and large potential in the frontier Barents Sea (production started in 2007). The beginning of the Norwegian oil industry is
often attributed to the discovery of the supergiant Groningen Field onshore Netherlands in 1959. This was followed by the first exploration
drilling in the North Sea in 1966, the first discovery in 1967 and the discovery of the supergiant Ekofisk Field in 1969. However, petroleum
exploration started onshore Svalbard in 1960 with three mapping groups from California Asiatic Oil Company and Texaco Overseas Petroleum
Company (Caltex). In addition to the American companies, there were also exploration efforts by Dutch company Bataaffse (Shell) and
Norwegian company Norsk Polar Navigasjon AS (NPN). NPN was, however, the first company to spud a well at Kvadehuken near Ny-
Alesund in 1961. This drilling marked the start of an exciting period of petroleum exploration on Svalbard, with eighteen exploration wells
drilled in the period from 1961 to 1994 by a mix of Norwegian and international companies. The deepest borehole thus far, Caltex’s Ishegda-I
near Van Mijenfjorden, reached 3304 m in 1966, the same year that the first exploration licenses were awarded in the Norwegian part of the
North Sea. Norsk Polar Navigasjon, a small Norwegian private-equity firm from Trondheim, was involved in nine of the eighteen wells. The
remaining wells were drilled by American (Caltex/Amoseas), Belgian (Fina), French (Total), Russian (Trust Arktikugol) and the Norwegian
companies Norsk Hydro and Store Norske Spitsbergen Kulkompani. None of the wells resulted in commercial discoveries, though several
wells encountered gas in measurable quantities. Furthermore, more recent research and coal exploration boreholes have confirmed moveable
hydrocarbons in close proximity to the Longyearbyen and Pyramiden settlements. In this contribution, we present a historical and brief
geological overview of the petroleum exploration wells onshore Svalbard, the often overlooked but important part of the Norwegian oil
exploration history. We illustrate that the eighteen exploration boreholes have together penetrated over 29 km of stratigraphy, with the



Paleozoic-Mesozoic successions in particular well covered. As such, the petroleum exploration boreholes represent an important window to
decipher the tectono-stratigraphic evolution of Svalbard and the greater Barents Shelf.
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Norwegian oil industry

* First licensing round 1965

* First exploration drilling 1966

* First discovery 1967

* First major discovery 1969 (Ekofisk)
* First production 1971

* First Barents Sea license round 1980
* But what about Svalbard?
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Barents Sea: frontier province

ANNUAL CONVENTION & EXHIBITION

* Two fields — Snghvit and Goliat
* Discoveries to be developed
e Sub-commercial discoveries

16

.* Ca. 120 exploration wells

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Source: Jakobsson (2018)



Where and what is Svalbard?

Base map from Dallmann et al. (2015)

* A Norwegian archipelago between 74°-
81°N and 10°-35°E

* Permanent coal-mining settlements at
Longyearbyen and Barentsburg, total
population ca 2700 people

* Norwegian jurisdiction and laws applies
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The Svalbard Treaty...

Signed 9 February 1920 in Paris, ratified 14 August 1925
Currently signed by 46 countries

..grants Norway’s full and absolute sovereignty over
Svalbard under four main conditions:

1) Tax collected in Svalbard can only be used in
Svalbard,

2) Norway must respect and preserve Svalbard’s
environment,

3) All citizens of signatory countries have equal right
to reside, work and exploit natural resources.
Norway may regulate or forbid these activities but
cannot discriminate on the basis of nationality.

4) Svalbard may not install military bases or be used
for any war-like purpose.

Dallmann et al. (2015)

La prisent Traité entrera mn vigueur,
on co qui concerne les stipalations e
Varticle 8, dis qu'il surs & ratifié par
chacune des Puissances signataires, of,
& tous sutres dégands, en méme emps
que le régime minker préve audit ar-
ticle.

Les tierees Panssances soronl invitées
par be Gouwverneanent de ls dpubliope
frangaise & adhérer au prisent Traite
diment ratifi. Coue  adbision  sera
affectade par voie do oolification sdressce
wu Gouvernement (rancais, & gqoi ol ap-

partiendra d'cn aviser les autres Partics

Contractantes.

En loi de l|ll.ﬂi: lies I-'h’n'qmlen-
linires susnommi's onl signe le pré-
sent Traité,

Fait a Paris, le neuf févner 1920,
en deus exemplaires, dool un scra
remis au Gouvernement de  Sa
Mljﬂlé le Roi de ‘l)n'l'egl' el un
reslera déposé dans les archives
duGonvernement de la H-|.\||||||11m~
francaise et dont les expéditions
authentiques seront remises aux
aulres Puissances signalaires,

The present Trealy will come into
force, in s far s the .w of
Article 8 are concerned, (rom the date
of s ratification by afl the signatory
Powers, and in all other respects om the
same date as the mising regulations
providod for in that Article.

Thind Powers will be invited by the
Govern meint ol the French Republic to

adhere to the present Treaty duly ro-
tilied.  This adbesion shall be effectod

by a communication sddressed 1o the
French Government, which will under-
take 10 wotify the other (‘A-huhn!

Parties.

ln wilness whereol the above-
named Plemipolentiaries have sign-
ed Lhe present Treaty,

Done at Panis, the ninth day of
February, 1920, in duplicate, one
copy o e transmitied to the Go-
vernment of His \hju!y ihe King
of Norway, and one deposited in
the archives of the French hl—
blic: authenticated copies will be
transmitted 1o the other Signatory
Powers,
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Why did they drill? <

e Geology

* Sedimentary units comprising source and
reservoir rocks

* Qil staining at outcrops and some gas seeps
* «Easy» access
* Predictable and favourable tax regime
* Stable politics
* Relatively close to energy markets

e Coal-mining suggests year-round
operations are feasible in Svalbard

Dallmann et al. (2015)




Spud date

Spud date -
2 season

Completion date

Completion date -
2rd season

+

Crude oil, nominal
Crude oil, real

First major discovery¥ {Ekofisk) ¥ Longyearbyen airport opens

¥ First discovery, Balder

¥ First exploration well on NCS

| Licensing rounds in the Barenis Sea

Kvadehuken |
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Svalbard exploration drilling

Borehole Year Company Depih
Grenfjorden 1963-67 | Norsk Polarnavigasjon A/S 972 m
Ishegda 1965-66 | Texaco / Caltex Group 3304 m
Bellsund 1 1967-81 Norsk Polarnavigasjon A/S 405 m
Hopen 1 1971 Forasol / Fina Group 908 m
Plurdalen 1972 Fina / Fina Group 2351 m
Raddedalen 1972 Total / Caltex Group 2823 m
Kvadehuken 1 1972-74 | Terratest A/S / No. Polarnavigasjon A/S 479 m
Hopen 2 1973 Westburne Int.Ltd. / Fina Group 2840 m
Kvadchuken 2 | 1973-74 | Terratest A/S / No. Polarnavigasjon A/S 394 m
Sarstangen 1974 Terratest A/S / No. Polarnavigasjon A/S 1113 m
Colesbukra 1974-75 | Trust Arktikugol 3173 m
Tromsebreen 1 | 1976-77 | Terratest A/S / No. Polarnavigasjon A/S 996 m
Vassdalen 2 1985-87 Trust Arkrikugol 2481 m
Vassdalen 3 1988-89 | Trust Arktikugol 2315 m
Tromsebreen 2 | 1987-88 Deutag / Tundra A/S and partners 2337 m
Reindalspasset | 1991 Aker-Deutag / Norsk Hydro-SNSK-PA | 2315 m
Kapp Laila 1994 SNSK / SNSK-Hydro-Trust Arktikugol 504 m

Dallmann et a_1_l‘. (215)




Claiming land in Svalbard

Written notice fo DMF
on the discovery
{Discovery Nofice)

The claims proceedings are
completed within 2 years of
the application date

after the claims are

made final the first

period of obligatory
work begins

1500 man days of
work must be
completed on each
claim in this period

Time (years)
) 1 0 1 o 3 5 6 7 8 0 10 11 12 13 14 15 16 17 ete.
| | | | | | | | | | | | | | | | | | >
| | | | | | | | | | | | | | | | | |
Prospecting Date of marking Claim appli- The claims are final six First period of First period of
license of discovery cation date months after they have obligatory work obligatory work ends
{valid for 2 been proclaimed hegins 1 October 30 September
years)
g 5 vears
2 vears 5 years 2 years = 4-3 years 5 years and 50 on
1€ — % \ [\ F,
(]
=
g
=S
L)
4 years after 1
Qctoberin the year -
Second period of

obligatory work
begins 5 years
after the first
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. Innchaweren av demne mbeseddel for Svalbard
Claiming land i lbard
aiming land in Svalbar e
masjomalites  Norok
. wilmeks
Time (years) S
-2 -] 0 1 2 3 4 5 6 7 8 o 10 -
| | | | | | | | | | |
| | | | | | | | | | | | meddeles herved adgang til for et tidsrum av 2 — fo —
dr fra idag d foreta mhwing efter naturlige forekomster
Prospecting| | Date of marking Claim appli- The claims are final six av de | Bergverksordningen for Svalbard mevnte: kull,
license of discovery cation date months after they have Jordoljer og andre minevaler og bergarter.
{valid for 2 been proclaimed
years) Tillatelsen gis med de rettigheter, med dem begrensming
og med de forplikielser som er fastsatt | nevnte Berguverks-
l ordning.
Y h 2 h. 4
%‘ Sokningstillatelsen glelder for:
- d 4 kelt
2 yoars S e 2y |2 5 yeas et og aa"ae segressninses
'( % som felger av lover og bestesmmelser som er
5 v fastasatt for eygruppen.
g L earbya?}_dcn 19. juli 1985
= N]\
L)
Jghannes Vi
rgmester for Svalbard
Written notice to DMF The claims proceedings are
on the discovery completed within 2 years of
{Discovery Notice) the application date
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Claiming land in Svalbard
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)
Svalbard land area in 2017
(total = 61 020 km?%)

- claimed area (6%}

|:| area not protected
or claimed (29%}

- 7 national parks {24%}
- 21 nature reserves {41%)
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* Geological exploration by Shell,
Caltex and Norsk Polar Navigasjon
(NPN)

* NPN initially wanted to build an
airport, but turned to oil
exploration instead

* First drilling at Kvadehuken in
summer 1961 (2 m depth
reached)

Foto: Odd E. Gjgrv
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* Deepest borehole thus far
— 3304 m / 10840 ft

* Drilled 1965-66 by Caltex
* 900 tons of equipment
* Minor 8as shows only
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Exploration drilling: Phase

* Raddedalen (by
Total) and Plurdalen
(by Fina/NPN) both
drilled on Edgegya
in 1972

* Significant depths of
2823 and 2351 m,
respectively

* No gas encountered

 Similar stratigraphy
in uppermost 1 km,
but dramatically
different below 1
km
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* Drilled by Fina (with
NPN)

* Total depth: 2823 m

* Well drilled on basis of
near-shore seismic

mapping
* Traces of gas in Triassic
section

* Important calibration
point for seismic
interpretation from
Svalbard to SW
Barents Shelf

Exploration drilling: Phase
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Foto: Birger Angell




'. QEQ Exploration drilling: Phase Il

* Russian coal-mining
company Trust Arktikugol
drilled 3 deep boreholes
— Colesbukta in 1974 and
Vassdalen Il and Il in late
1980s

* Defined as stratigraphic
boreholes, but hit some
minor gas
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« NPN traded claim Tromsgbreen 1l (1987)
acreage for drilling,
which was carried
by Swedish
company Polargas
Prospektering AB

e Gas tested at
numerous intervals
of the 2337 m deep
borehole

* Up to 15 polar bears
per day (!) reported
at the drill site

Foto: Stig Onarheim



Exploration drilling: Phase IV
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* Drilled by Norsk Hydro/Petro
Arctic/SNSK on a seismically define
structure

* Minor gas shows and very poor
reservoirs encountered

w 7816/12-1 Reindalspassat

M Reindalspasset | (1991)
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A technical
discovery — thanks
to coal drilling

Drill site 1 Drill site 2 j s
DH \" : |r.-l L
DH1 $DH8  @DH5R .
® $oH2 DH3
©117
S0 —20m_  $DH7A | petunis- 5 2000
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coal exploration wells
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Why did they fail?

Poor reservoir quality, especially in
siliciclastics

Lack of large-scale conventional
traps

Structural definition difficult in
complex structural setting,
especially without 2D seismic

Significant burial and subseuqgent
uplift had negative impact on seal
Integrity

Technical gas discoveries remain
stranded (or for local use??)

Increased environmental focus
since 1970s significantly restricts
petroleum exploration

wsoB cB BFZ LFZ
Southern Central Spitsbergen Storfjorden Edgeoya

™

(e)]

(e)]

=l

©

@  LEGEND

o [] Tertiary [[] Permian and Carboniferous WSOB West Spitsbergen Uplift

f>_': Cretaceous @ pevonian CSB  Central Spitsbergen Basin
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Fig. 21. Schematic illustration of structural trap styles across southern central Spitsbergen (van Mijenfjorden) and Edgeaya. Figure is not
lo scale.
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Summary and epilogue @ |
e Svalbard is a window to the Barents NPD
Shelf geology

* Oil exploration in Norway started in
Svalbard, with first drilling in 1961. An
intense «oil-rush» occurred inthe ¢
1970s, and 18 wells were drilled

* |t appears unlikely that conventional
petroleum accummulations will be 3

targeted in future onshore Svalbard. Ao =
Unconventional shale gas, however, S it
could be produced for local use 1/ Ay N w

Um 1 W ..
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Research Centre for
Arctic Petroleum Exploration
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