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The hydrocarbon discoveries of the Mid-Norway shelf are very unevenly distributed. All discoveries have
so far been made between 64° and 65°30'N and 6°40' and S"E. The Late Tertiary down-to-the-west
rotation of the shelf, south of the Nordland Ridge, created distinct zones parallel to the coast where the
Upper Jurassic sediments have presently reached oil maturity. Oil generated before the rotation was
redistributed and displaced by these movements. The lateral extent of mature source rock reaches a
maximum on Haltenbanken, and a minimum west of the Frøya High and west of the Nordland Ridge
where huge closely spaced Cretaceous fanlts create narrow border binge zones between the immature
high areas to the east and the overmature basins to the west. A regional Jack of hydrocarbon retention
over the Nordland Ridge may be due to a thin (or absent) Cretaceous cover in combination with Tertiary
reactivation of older faults. On Haltenbanken, obstacles to migration and 'funne!'-shaped migration paths
can be defined. Beyond the area of mature Jurassic source on the Platform edge, only the ftanks of
basement highs in the Vøring Basin are thought to hold any exploration potential.
N. Fager/and, Deminex (Norge)
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The Mid-Norway shelf has so far enjoyed an
extraordinarily successful exploration history.
Since the first well was drilled in 1980 (and right up
until last year), ten hydrocarbon accurnulations
have been discovered between 64° and 65°30'N.
The proven oil reserves are in excess of l.S x 109
BBls, and the gas reserves are in excess of
200 x 109 Sm3 with substantial amounts of associ
ated condensate.
This exploration picture, however, is more
complicated than it seems. With the exception of
the Draugen Field, all of the accumulations are
located on the Haltenbanken tectonic element.
Furthermore, between 65°30' and 67°N, 13 dry
wells have been drilled and no discoveries have
been made. (The area between 62° (North Sea)
and 64° N remains undrilled.)
In this paper, an attempt is made to establish
relationships between hydrocarbon habitats (and
thereby exploration potential) and the various
tectonic elements making up the shelf. It is vitally
important to recognize the local and semi-regional
tectonic pattems because of the dose relationship
that usually exists between tectonic phases and
sedimentary sequence development. This may
also hold the key to other important prospectivity
considerations, such as the efficiency of seals and
migration paths.
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The total seismic coverage over the area yields
an average grid spacing of approximately
2 X 4 km, with reasonable quality data. Over 40
wildcat wells have been drilled between 62°45'
and 66°4S'N, and several of them have already
been released.

The Mesozoic succession of Mid
Norway
Mesozoic sequences (Fig. l) have been drilled on
Haltenbanken, the Nordland Ridge and on the
Trøndelag Platform, next to Haltenbanken (Figs.
2, 3). They contain the reservoir and source rock
facies and also the sealing facies (Cretaceous
shales) for all known Mid-Norway hydrocarbon
accumulations (Fig. 5). Tertiary shales do not
make an efficient seal over the Nordland Ridge.
In other less tectonically disturbed areas they rnay
contribute to the overall retention of hydro
carbons.
The Triassic sequence has not yet been pene
trated by many wells. In well 6507/12-2 a gen
erally tight fluviatile section of mudstones,
siltstones and minor sandstones of Late Triassic
age overlies two 400 m thick in situ salt layers
separated by dolomitic shales of Kamian age.
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l. General E-W
stratigraphy across major
elements of the Mid-Norway
Shelf (not from the deep
basins) between 62° and
65°30' North.
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In the underlying Middle Triassic 'red-beds',
the well penetrated continental siltstones and
mudstones, occasionally with thin fine-grained
sandstones. Although the Triassic units in this
well did not have reservoir quality (Jacobsen &
van Veen 1984), Triassic strata are likely to have
a wide distribution of varied continental facies
that locally may form reservoirs yet to be
discovered.
The presence of Triassic salt suggests tec
tonically-induced, short-lived incursions of the
Boreal Sea into Mid-Norway basins. Pillow and

dome-shaped Jurassic and Cretaceous structures
that have been seismically mapped are probably
genetically linked to salt pillows or lenses of Tri
assic salt. The abrupt shallow listric curvature of·
normal faults along the Kristiansund-Bodø Fault
Zone provides further evidence of Triassic salt
movement. Salt diapirs have not been defined,
but salt lenses and pillows underly most rounded
structures on Haltenbanken.
The overlying Åre Formation (Rhaetian-Het
tangian) constitutes an assemblage of lower delta
plain facies that were deposited only marginally
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2. Super-regional structural elements, Mid-Norway.

above mean sea leve! in a humid climatic setting.
The reservoir properties of the Åre Formation
are highly variable. The porosity is strongly depth
dependent due to the generation of pore-filling

minerals (Bjørlykke et al. 1985). The Formation
contains carbonaceous shales and locally thick
coal layers that have their depocentres in north
eastem Haltenbanken, where they are known
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to reach 100m cumulative thickness east of the
Midgard Field, Block 65 07/12. The total net coal
thickness decreases southwards towards the Frøya
High. This supports the theory that the Frøya
High is a long-lived Mesozoic palaeo-high.
The overlying Tilje Formation (Sinemurian
Pliensbachian) has a lower part that, together
with the Åre Formation, is time equivalent to the
Statfjord Formation of the North Sea. The upper
part of the Tilje Formation, together with the
overlying shaly Ror Formation, is time-equivalent
to the Dunlin Formation of the northern North

�{"
S".E

3. Detailed structural
elements in Mid-Norway.

Fig.

Sea. (See Gjelberg et al. 19 86 for details of the
palaeo-dating and facies distributions. )
The Tilje Formation has a wide lateral distri
bution with gradually changing reservoir prop
erties that are generally good. The dominant
facies as observed on Haltenbanken range from
continental to shallow marine sandstones. The
sedimentary structures are typically formed by
unimodal ( fiuvial or tida!) current, bimodal tida!
currents and marine wave infiuence. The pre
erosional thickness of the Tilje Formation on
Haltenbanken usually varies from about 1 80 to
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220m, thickening towards the south and west.
Facies belt relations clearly point to a major prov
enance area to the west.
The Ror Formation (Toarcian) on Halten
banken is a typical open marine shale sequence
with a low organic carbon content and with some
thin sand incursions in the western Haltenbanken
blocks. It is natura! to assume that all Jurassic
strata, including the Ror Formation, also had
Fennoscandian provenance areas, and that future
drilling on the Trøndelag Platform may also prove
continental facies towards the east.
The Middle Jurassic Fangst Group is broadly
time-equivalent and lithologically similar to the
Brent Group of the northem North Sea and the
Upper Stø Formation of the Barents Sea. All
of them span the time interval Aalenian to
Bathonian. A shaly middle member (transgress
ive) is found in Haltenbanken and in areas of the
Barents Sea (Gjelberg et al. 198 6; Jørgensen &
Navrestad 1981).
Sedimentary ( pre-erosional) thicknesses of the
Fangst Group on Haltenbanken usually Iie in
the range of 15 0 to 200m, and the sandstones
generally possess good reservoir properties. The
Group has laterally extensive facies of shallow
marine and delta front origin. Continental facies
can on!y be expected in northwest Haltenbanken,
near to the West Halten High. Compared to the
Tilje Formation, there seems to have been a shift
in the facies towards more open, wave dominated
environments over much of Haltenbanken. An
increased total shaliness in the Fangst Group from
north to south may have resulted from a combined
effect of provenance and palaeobathymetry.
In northern Haltenbanken, and in all of the
structurally high areas, at !east the upper member
of the Fangst Group has been partly or totally
eroded. This is evident also in areas where thin
Upper Jurassic shales are present.
The Upper Jurassic shaly Melke Formation
(Oxfordian-Kimmeridgian) and the Spekk For
mation (Kimmeridgian-Ryazanian) show signs of
a strong tectonic control, with much more abrupt
thickness variation than the underlying Jurassic
strata. As in the North Sea, the thickness in
creases over zones of weakness, old faults and
fiexures. Especially in the southem part of Hal
tenbanken, the thickness of both the 'cold shale'
(low uranium content) sequence of the Melke
Formation and the overlying 'hot shale' (high
uranium content) sequence of the Spekk For
mation increases against major normal faults (e.g.
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the Kristiansund-Bodø Fault Zone). Seismic evi
dence for this can be found on most seismic lines
of the HBGS83 survey. The widely distributed
shale sequences provide evidence of major trans
gressions that were broadly time-equivalent to
similar sequences in the Barents Sea.
The main source rock on Haltenbanken, the
Spekk Formation has a high organic content of
mainly kerogen type IL A major part of all known
oil accumulations found so far in Mid-Norway
(> 90%) are derived by short- to medium-range
migration (0-30 km) from mature Spekk For
mation strata (in-house DEMINEX modelling
and source rock analysis).
An upper Jurassic marine sandstone sequence
with excellent reservoir properties, the Rogn For
mation, is found in the Hitra Basin. This sand
stone occurs within the Spekk Formation interval
and may be partly reworked in the Draugen area
(Ellenor & Mozetic 198 6). In deeper parts of the
Hitra Basin the sand was probably deposited from
gravity fiows below wave base. The Rogn For
mation can usually be recognized on seismic data.
On the other side of the Frøya High, fault
escarpments were facing southem Haltenbanken
during the late Jurassic. Fan deltas were deposited
from the cliffs of the Frøya High along the Kris
tiansund-Bodø Fault Zone towards the north dur
ing this time. The fan deltas are recognized on
several seismic lines and exist only dose to the
Kristiansund-Bodø Fault Zone. These sediments
are not expected to have reservoir potential. Even
so, their existence may help to explain an appar
ent preferred migration of hydrocarbons from
southem Haltenbanken towards the south (e.g.

the Draugen Field).

The Cretaceous transgression

It is usually easy to map all post-Jurassic strata in
Mid-Norway, with the exception of the deepest
parts of the basins. The Frøya High was trans
gressed during the Cretaceous, and the struc
turally highest areas ( prior to Tertiary rotation)
have only a thin Cretaceous cover. In northem
Haltenbanken, the Heidrun Field has only an
Upper Cretaceous section present over the crest
of the structure, due to a similar transgression of
the Nordland Ridge.
North of the Heidrun Field, no structures ident
ified have commercial amounts of hydrocarbons.
This might indicate that the remaining post-Jur
assic section cannot make an effective seal.
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Thin Cretaceous sands in the northwestem part
of Haltenbanken were derived from the Nordland
Ridge. They thin and shale out towards the south
and the west (Hastings 1986). Cretaceous and
Tertiary reactivations of old faults with mixed
transtension and transpression are also possible
causes of the destruction of the seal of the com
bined Cretaceous/Tertiary sequence on the Nord
land Ridge (Caselli 1986).
Cretaceous deep sea fans from the Møre Plat
form will occasionally reach far out into the Møre
Basin, but here the Jurassic source rock is over
mature (Fig. 8).
Sands derived from the Palaeocene doming of
the pre-break-up areas west of the Møre and
Vøring basins may exist in the western and central
parts of the basins. A Palaeocene clastic fan is
recognized from seismic in the Gossen Graben,
the Frøya High being the provenance area.
Tertiary evolution

The Eocene break-up (Talwani et al. 1986) and
subsequent sea floor spreading controlled the
later Tertiary flexural subsidence. A Late Tertiary
Fennoscandian unheaval together with increased
western subsidence rotated all Mesozoic and early
Tertiary strata down to the west in all platform
edge areas south of 65 °3 0' N. The subsidence was
more even and less pronounced north of 65 °3 0'.
The whole Mesozoic and early Tertiary sequence
is thus truncated by Pliocene erosion in a
coastline-parallel band about halfway between
the Kristiansund-Bodø Fault Zone and the
Norwegian coast (Fig. 3).

Tectonic elements and hydrocarbon
habitat
The Haltenbanken and southern Nordland
Ridge elements

Haltenbanken is separated from the Trøndelag
Platform to the east by the Kristiansund-Bodø
Fault Zone and is bounded in the west by the
West Halten High. In the north, the northwestern
part of the Haltenbanken segment plunges down
to become the western shoulder of the Nordland
Ridge, separated from it by huge, Cretaceous,
Fig.
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mainly Upper Cretaceous, faults. The central and
eastern parts of Haltenbanken gradually merge
into the Nordland Ridge proper.
To the south, the Haltenbanken element is
defined by the merging of the eastern and western
main faults, which meet in the southem part of
Block 6406/11 (Fig. 3). Seismic lines across the
Kristiansund-Bodø Fault Zone usually show a
typical Kimmerian fault with bordering roll-over
features at Base Cretaceous Unconformity level,
and occasionally with overthickened Upper Jur
assic sequences (Gabrielsen & Robinson 1984).
Usually both the Melke Formation and the Spekk
Formation show rotationally induced overthick
ening on the downfaulted side. Only minor lateral
portions of the fault (along strike) are steepened
and straightened due to transpression. The Kris
tiansund-Bodø Fault zone has an antithetically
formed fringing graben that runs along most of
the Trøndelag Platform from the northern ex
tremes to the southern part of Block 6407/6 (Fig.
3). It has a minor gap in the middle of Block 6407/
2, south of the Midgard Field, but also here
this late Jurassic graben is an efficient barrier to
hydrocarbon migration from Haltenbanken to the
Trøndelag Platform.
A similar graben runs diagonally SW-NE
through Block 6406/3 and ends where the Hal
tenbanken element starts to merge with the Nord
land Ridge east of the Heidrun Field, at the
border between Blocks 65 07/7 and 65 07/8. This
graben, together with a major fault (down-to-the
west) that runs west of the Heidrun structure
towards the Smørbukk structure of Block 65 06/
12, makes a steep 'funnel' shaped fairway for
hydrocarbons with a steep gradient (Figs. 3, 8).
Another funnel-shaped migration path is cre
ated by the central Haltenbanken graben and the
Trøndelag Platform fringing graben. It ends at
the Midgard Field and has some characteristics
that differ from the more westerly 'Heidrun
Funnel', which is steep and narrow and has a
deteriorating seal towards the Heidrun Field. (All
hydrocarbons are lost north of this field. ) The
Heidrun structure might hold mainly fluid hydro
carbons because the gas is preferentially lost on
the migration route. The rate of gas loss by dif
fusion in the structure itself may also be many
times higher than the loss of fluid.
The 'Eastem' migration route that ends around

4. Geoseismic cross section trending east-west across the southern Haltenbanken/West Halten High.
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the Midgard gas field is broad and has a low dip
gradient. In the flat southeastern part of Block
6407/2 the relatively thin Upper Jurassic section
has reached only the start of 'oil generation'
maturity, while thick coal beds of the Åre For
mation are generating gas. The Cretaceous sea!
is excellent and the preferential loss of gas versus
fluids is very low. The total loss is also very low.
The two barrier grabens described above also
express the two main fault trends on Halten
banken, namely N-S and NE-SW. The main tec-

tonic movements are Kimmerian, but underlying
older faults are often reactivated.
Southern Haltenbanken is dominated by an
east-west chain of small linked basins with thick
Upper Jurassic sequences. The most prominent
is the 'Draugen Kitchen' with about 600 m of
Spekk Formation. Th.· "emaining prospects in this
area are genetically linked to the Kristiansund
Bodø Fault Zone. Such prospects have the
appearance of low relief roll-overs or 'noses' at
Base Cretaceous Unconformity leve!, but are gen-
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erally heavily faulted and segmented at the Jur
assic reservoir levels. The Njord Field is of this
type and probably a similar structure in Block
6406/11.
In the eastern portion of Block 6407/8 the
Kristiansund-Bodø Fault Zone has a unique
expression. Here, it 'feathers out' along minor
faults. In all other areas it is defined by one or a
few faults with significant throw, although often
accompanied by minor faults, and the total fault
zone is narrow. In Block 6407/8 the whole eastern
half is segmented into elongated, occasionally
slightly rotated compartments. Most of the oil
present in the Draugen Field has passed through
this block (Fig. 5).
The West Halten High element

The West Halten High was a provenance area
for sands deposited on Haltenbanken during the
Toarcian (western sands in the Ror Formation,
Fig. 1). The thickness and facies variation of the
Rhaetian 'grey beds' also point to a western and
maybe also a southern eroded high already in the
Late Triassic.
Base Cretaceous erosion has in most cases
altered the pre-Cretaceous relief. Large areas are
peneplaned (like the Frøya High). The West Hal
ten High is usually bounded to the west by N-s

Mid-Norway shelf- Hydrocarbon habitat

73

trending normal faults, frequently very steep due
to transpression. One rarely finds the shallow
soling, flat, listric normal faults that locally occur
along the Kristiansund-Bodø Fault Zone (the
eastern main fault). The often flat, angular, pene
planed appearance of the West Halten High
points to a deep erosion. The central and western
areas have either Palaeozoic or deeply eroded
Triassic strata below the Base Cretaceous Uncon
formity. On the western side of the West Halten
High, the Base Cretaceous Unconforrnity forms
a flexure zone down into the Vøring Basin, fre
quently offset by steep normal faults (Fig. 4). It
is not known how far west the erosion of the
West Halten High extends. The Base Cretaceous
Unconformity is very deep, below 5 sec TWT.
There are four-way dip closures on the Halten
West High. They have their crests at about 4000 m
or deeper, and the Palaeozoic or Triassic age of
the closed strata suggests a very low prospectivity
(Fig. 3).

The Frøya High and the Hitra Basin
elements

The Frøya High element (Fig. 3) is similar to the
Halten West High. It was eroded during most of
the Jurassic (Fig. 6). All Mesozoic sequences

6. Seismic line trending NW-SE across the Hitra Basin. Lower Cretaceous and all Jurassic units thicken towards the east.
Some Early Jurassic(rriassic reflectors can be seen on the eastem shoulder of the Frøya High.

Fig.
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thicken away from the Frøya High towards the
east. The High is also clearly peneplained at
the Base Cretaceous Unconformity level. Most
of the transpression that is evident along the
N-S trending faults of the Halten West High is
concentrated along the western extremity for the
Frøya High. The eastern border fault trend has a
tensional expression. The Frøya High as a north
wards plunge similar to the West Halten High and
the Gossen High. The northern 'nose' may well
have Triassic and Early Jurassic strata with res
ervoir properties along the eastern 'shoulder'.
The Frøya High, like the West Halten High, has
suffered the deepest erosion along its western
margins where the Base Cretaceous Uncon
formity truncates Palaeozoic strata. There are
exceptions to this rule, but only in the northeast
can Mesozoic reflectors be recognized with some
confidence (Fig. 6). The main danger as to the
prospectivity of this element comes from a poss
ible leak along the narrow fault zone (mainly one
major fault) that defines its northern and western
limits (Fig. 3). This major fault (zone) usually has
clear offsets well into the Tertiary sequence and
is likely to have been a migration path for oil
which possibly is lost to high Tertiary layers or to
the sea bottom and to biodegradation.
The Hitra Basin (Fig. 3) borders the Frøya
High to the east and southeast. It is a typical
cratonic Mesozoic basin with gradual thickening
to the east of all recognizable Jurassic and Early
Cretaceous strata. The Late Cretaceous depo
centres, however, are offset far to the west. The
northern end of the Frøya High may have been
at least partially the provenance for the Rogn
Formation sands in the Draugen area, where the
sands seem to have been reworked as shoals above
wave base. In deeper parts of the basin the sedi
ments were deposited from gravity flows below
wave base.
The Hitra Basin Mesozoic strata are rotated
to the west and truncated by a Base Pliocene
unconformity in the eastern part of Quadrant
6307 (in the south), and in the mid-part of Quad
rant 6408 (in the north). Prior to this truncation
the Mesozoic strata of the Hitra Basin may have
reached what at present is mainland Norway
(Møre region).
All blocks on the Trøndelag Platform north of
the Draugen oil field are barred from mature
source rocks of Jurassic age on the Haltenbanken
segment by the fringing graben that runs N-S
along the Kristiansund-Bodø Fault Zone (Fig. 3).
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The Gossen Graben and the Gossen High
elements

South of the Frøya High, the Hitra Basin merges
with the Gossen Graben element. Here the Jan
Mayen fracture zone cuts into the platform with
a NW-SE strike (Fig. 3). Several volcanic plugs
are emplaced along this trend, and a resulting
high geothermal gradient is expected. The vol
canic rocks have been sampled and dated as
55 MMy - the first p hase of the Norwegian Green
land Sea spreading (Bugge et al. 1978).
In the Gossen Graben, pre-Cretaceous reflec
tors are not easily mapped. The Upper Jurassic
section, however, is usually recognized, where it
exists, due to overthickening in narrow grabens
and also rotational thickening, like in the southern
Haltenbanken area.
The basement high trend that comprises the
West Halten High and the Frøya High continues
to the south to become the Gossen High, also
deeply eroded. This high is defined by nearly
vertical faults, a clear result of transpression. The
eastern border fault trend is on strike with the
eastern border faults of the Frøya High, possibly
indicating that the Gossen Graben was part of the
Hitra Basin prior to the late Jurassic. The eastern
border fault of the Gossen Graben is similar to
the Kristiansund-Bodø Fault Zone in southern
Haltenbanken, generally listric. The Gossen Gra
ben and the Gossen High to the west may both
be genetically linked to the eastern main fault
against the platform areas (Fig. 7).
The heavily disrupted and segmented nature of
the Jurassic strata, together with steep, occasion
ally overturned faults in the Gossen Graben, indi
cates the existence of sinistral transpressions of
Early Cretaceous and also Late Cretaceous and
Palaeocene ages. From the palaeotectonic setting,
a stratigraphy similar to the southern Halten
banken and Draugen areas may be anticipated.
Early Cretaceous structuring (e.g. gravity slides
and transpressional domes) has resulted in ver
tically well-defined closures at Base Cretaceous
Unconformity level. The more subtle Base Cre
taceous Unconformity structures have well
defined big vertical closures at base Upper
Jurassic level.
There are two main concerns with regard to the
prospectivity of the Gossen structures, apart from
the general stratigraphic uncertainty. The anti
cipated main source rock unit in the Upper Jur
assic sequence, the Spekk Formation, is over-
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Fig. 7. Cretaceous structural
evolution of the Gossen
Graben.

mature in parts of the graben area, especially in
the south (Fig. 8). However, if the organic facies
composition of this source rock is predominantly
of types I or Il, then the Spekk Formation will
have exhausted much of its movable organic con
tent by producing oil.
Another uncertainty is created by the unknown
stratigraphic composition of the Åre Formation.
The coal beds of this unit may add to the problem
of gas generation.
In summary, the Gossen Graben appears to be
a highly attractive area. Thick, mature source

rock of the Spekk Formation Iies next to well
defined Base Cretaceous Unconformity structures
with big vertical closures. Juxtaposition of source
and reservoir is no problem. All of these struc
tures had even greater vertical closures during the
early Tertiary than today. The hydrocarbon spill
is invariably to the east due to the down-to-the
west, Late Tertiary rotation, of the Shelf. The
sealing capacity of the post-Jurassic strata is in
general expected to be adequate. A prograding
Palaeocene sequence, which is best defined in the
northeastern corner of the Gossen Graben, may
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constitute an important play. A combination of
truncation and sealing faults towards the Frøya
High might have created closures. The Palaeo
cene may have been sourced along faults that
cut the well-defined Base Cretaceous closures of
the area. These faults might be conduits for hydro
carbons, but at the same time they may not neces
sarily drain all hydrocarbons from the Jurassic
reservoirs. Faults are frequently known to be
partially sealing and may rupture in pulses when
a critical reservoir pressure is reached. When the

pressure drops below the critical level, the faults
may again seal ( Fig. l, 9).
The Møre and Vøring basins

Both the Møre and Vøring basins have undergone
extensive subsidence during the Cretaceous. For
the Møre Basin the Base Cretaceous Uncon
formity is generally below 5 000 m, and may in
the deepest part reach a depth of approximately
10, 000 m, where the Upper Jurassic source rocks
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Fig. 9. Seismic line trending NW-SE across the central Gossen Graben.

are totally burnt out at present (Hamar & Hjelle
1984; Ziegler et al. 1984). The western parts of
the Vøring basin (west of the Bodø High) had an
extensive Tertiary subsidence.
It is unlikely, although possible, that the incur
sion of sediments from the west, erosion products
from a Palaeocene doming prior to break
up, created oxygen deficient environments and
Palaeocene source rock units west of the Bodø
High. However, in this area Mesozoic and early
Tertiary strata were subject to extensive Eocene
Late Tertiary volcanism. The sequence is cut by
swarms of Eocene and Late Tertiary sills and
dykes, and the western margins of the Vøring and
Møre Basins belong to the highest risk category
for exploration ( especially for fluid hydro
carbons).
Along the Jan Mayen Fracture Zone, which
marks the transition between the Møre and the
Vøring basins (Fig. 3), there is a number of Ter
tiary transpressional domal uplifts (Brekke & Riis
1987; Caselli 1986). The Cretaceous--Early Ter
tiary sequence has been compressed into huge
pillow forms which may contain thin Cretaceous
or Palaeocene reservoir sandstones. However,
the underlying Jurassic is always very deep, and
the Late Jurassic source rock is overmature.
In the Vøring Basin, a fault bounded high is on
strike with the Møre Platform Escarpment (west
of the Møre Basin). It trends NE-SW into the

Vøring Basin and is actually splitting it in two. It
is known as the Bodø High (Fig. 2). The Base
Cretaceous Unconformity is occasionally above
4000 m. Fringing and truncated Jurassic source
rock layers may occasionally be mature. The
present steep dip into the basins on either side of
this ridge will limit the amount of Upper Jurassic
source rock that can be at an oil-producing depth
range.
In the Northern extreme of the Vøring Basin
there is an area off Vesterålen - the Lofoten
Islands - where the Base Cretaceous Uncon
formity seems to occur at a suitable depth range
with a varied relief and with structures. A 5.3 km/
sec refractor surface (sonobuoy measurements:
Eldholm et al. 1979 and Eldholm & Mutter 1986)
seems to fit well with the Base Cretaceous Uncon
formity, and the high structural areas are inter
preted to be deeply eroded highs. One cannot
rule out the possibility of having Upper Jurassic
source rock layers proximal to the highs. The bulk
volumes of mature source rock are, however,
likely to be insignificant. The width between the
first recognizable magnetic anomaly and the coast
is here at a minimum, and the area is rated as
high risk, low potential.
In the Møre Basin areas adjacent to Halten
banken and the Gossen High, a stratigraphy simi
lar to these areas is anticipated (where it is not
eroded). The pre-Cretaceous strata, however, are
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likely to be totally destroyed by diagenesis both
as source rock and as reservoir. The Cretaceous
sequence will most likely have a shaly marine
lithology, but probably with no source rock
quality. Cretaceous sands will rapidly shale out
west of the structural highs (West Halten, Frøya
and Gossen).

NORSK GEOLOGISK TIDSSKRIFT 70 (1990)

3.

4.

The Møre Platform south of Gossen
Jurassic source rock units have a hydrocarbon
generating maturity only in a narrow coast-par
allel belt. The general down-to-the-west dip of
Cretaceous and Tertiary strata may create hydro
carbon retention problems. Cretaceous sands
with an eastern provenance will exist, but a sea!
could be inefficient. Locally, however, domal
Base Cretaceous Unconformity closures of Jur
assic strata and buried hill type plays of the Cre
taceous section will form a few high risk prospects
(Figs. l, 2).

5.

6.

Summary and conclusions

The hydrocarbon habitats of Mid-Norway may
at present be classified by their relations to the
tectonic elements of the region. The following
conclusions can be drawn:

l. On the Trøndelag Platform it is unlikely that
oil can be found north of Block 6407/9. The

Upper Jurassic source rock, as well as the
whole Jurassic section, is immature every
where on the Trøndelag Platform.
North of Block 6407/9, there is a graben
fringing the platform edge, and this will bar
the Trøndelag Platform from mature Jurassic
source rock on Haltenbanken. This graben is
a continuous obstacle to oil migration towards
the east from 64°30' to 65°30'N, where Hal
tenbanken merges with the Nordland Ridge
(Figs. 3, 8).
As no important source rocks have been
found other than in the Jurassic section, it is
unlikely that oil is present on the Trøndelag
Platform north of the Draugen oil field.
2. Combined structural/stratigraphic traps may
exist east of Draugen, on the spill route from
the oil field. This route needs to be con
structed for each of the Tertiary periods (con
sidering the down-to-the-west rotation). The
area is extremely flat at top Jurassic reservoir

7.

leve! (the Rogn Formation), and seismically
defined structures with low reliefs are sen
sitive to depth conversion methods.
The West Halten High has only pre-Jurassic
strata below the Base Cretaceous Uncon
formity leve!. Diagenesis is a major problem
(Figs. 3, 4).
The Frøya High has a promising setting south
of the south Haltenbanken major kitchen
areas. The Kristiansund-Bodø Fault Zone
may have leaked all hydrocarbons to high
structural levels where the risk of destruction
by bacteria is great (Figs. 6, 8). The deep
erosion below Base Cretaceous is another
problem. The east flank of the northern Frøya
High is !east eroded and has the highest explo
ration potential.
The Hitra Basin Iies in the rnigration shadow
of the Frøya High to the west and north (Figs.
3, 8).
In the Gossen Graben, the Upper Jurassic
strata of the northeastern area has the lowest
present-day maturity, whereas the southern
extremes are burot out. Other conditions
seem favourable, with the possible exception
of retention due to Tertiary reactivation of
old faults.
The Møre Basin is not attractive in the light
of our present knowledge of the stratigraphy.
This view might change in future if Cretaceous
or Tertiary source rocks are found (Figs.

6, 7, 8, 10).

8. In the Vøring Basin the Bodø High forms a
few high-risk Jurassic prospects. The Palae
ocene sequence, derived from pre-break-up
doming, might have an exploration potential,
especially west of the Bodø High where the
Tertiary section is thick. Post-Palaeocene vol
canism, however, is a major threat to explo
ration potential.
9. There are very few attractive prospects along
the Møre Platform between the Gossen Gra
ben and 62°N, due to the very narrow strip
of mature source rock in the area. This is a
result of the steep westerly dip into the Møre
Basin of all post-Jurassic strata.
10. Important source rocks outside the Jurassic
sequence (Triassic or Palaeozoic on the Plat
form, and Cretaceous or Tertiary in the
Basins) have not been encountered on the
Mid-Norway Shelf. Pre-break-up palinspastic
reconstruction of the proto Norwegian
Greenland seaway shows that the Greenland
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occurrences of Triassic and Palaeozoic (Per
mian) source rocks have little relevance for
the evaluation of the Møre and Trøndelag
Platforms. The lateral distance is too great,
and Palaeozoic source rocks on East Green
land are known to be linked to tectonically
controlled basins with limited lateral exten
sion (Henderson 1976).
11. Prospective areas north of Haltenbanken (not
discussed) would exist in general where the
coast-parallel fault and fiexure trends are
aborted or altered by other trends; for
example, the Vestfjord Basin (north of Nord
land Ill) and the Andsfjorden Basin (south
of Troms Il), (Fig. 2).
In areas where it is hard to recognize the
Upper Jurassic sequence, it is sometimes use
ful to map the thickness of the early
Cretaceous. Some local Early Cretaceous
depocentres (like those in the Gossen
Graben) Iie dose to Late Jurassic (Spekk
Formation) depocentres, while the Late Cre
taceous deposition does not have this genetic
link (Fig. 6).
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