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Summary & Conclusion 
The PL506S, BS, CS & DS partnership has decided to relinquish the licenses due to low remaining 

prospectivity in the acreage. The license work program has been fulfilled through: 

1. 2010 acquisition and processing of a 3D seismic dataset, in addition to G&G studies. 

2. May 2013 drilling of exploration well 26/5-1 and subsequent relevant reporting of well results. 

Well 26/5-1 was unfortunately dry. 

This relinquishment report documents the PL506S, BS, CS & DS license history, the license database, the 

regional framework and the pre- and post-well prospectivity as viewed by the license. The report also 

discusses the CSEM data that was acquired in 2011 over the licenses. 

 

License History 
PL506S license was awarded in the APA 2008 licensing round. It contained the blocks 26/5 and 26/8 and 

it was awarded as a stratigraphically divided license extending to the Base Tertiary. Initially, the license 

partnership comprised Rocksource ASA (50%, Operator), Front Exploration (30%) and Petoro (20%). The 

work program included acquiring 3D seismic data and making DoD decision 90 days before 3 years 

anniversary.  In the APA 2009 the partnership in the license decided to apply for an extension for the 

block to the north, block 26/2. In the following APA round (2010) the deep acreage was applied for and 

the PL 506 BS and CS were awarded. The 3D seismic dataset was acquired and processed in 2010. The 

license group decided to apply for the deep targets and was awarded Pl 506 DS the following year, 2011 

(See separate relinquishment report). In October 2011 the partnership decided to apply for an extension 

for the DoD in PL 506S, BS and CS based on the APA application for deep prospects. New DoD was June 

1st 2012 (former October 2011). In APA 2012 the partnership applied for an extension to the northwest 

which was not awarded.  

The strategy was to integrate 3D seismic with G&G and CSEM, therefore the partnership decided to 

acquire a 3D CSEM data set which was done in May 2011. Figure 1 sums up the license history up to 

2011. 

Valiant (present name MOL) acquired 20% license share from Rocksource (present name Pure E&P 

Norway AS). The same year Petrolia acquired the 30% share from Front Exploration.  

In May 2013, the Storbarden well 26/5-1 was drilled targeting the Utsira Fm and Balder Fm. The well 

was unfortunately dry. The main risk for the targets were source and migration, but with potential high 

volumes. 

Since the dry Storbarden well was drilled, a post-well analysis and a number of geophysical and 

geological studies were undertaken. The goal of this work was to assess the remaining prospectivity in 

the license. The license group acquired a part of The UTSTORD 3D seismic survey in 2013, located in the 

southernmost part of the license, extending into the block to the south. Based on the subsequent 

technical assessment, the license partnership decided to apply for an extension of the DoD in October 

2013 that was approved in February 2014, and extended to the 23rd of August 2015. The anticipated 

prospectivity in the southern area of the license area was evaluated and concluded non-commercial 
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with too high risk. The license group, PL506S, BS, CS and DS has fulfilled the Work Program 

commitments. Figure 2 illustrates the license history up to 2015. 

 

Figure 1 - License History PL506 2009 – 2011. 
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Figure 2 - License history of the PL506 2011- 2015. PL 506 DS included. 
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Database 
The license database included the data shown in Figure 3 and all publically available 2D seismic data and 

well data.  

 

Figure 3 - License database. The merged survey of EN 0101 and RS 1001 is shown in yellow. The pink rectangle 
shows the UTSTORD 3D seismic cube. Blue dots show the CSEM survey. The white points is a CSEM line that 
extended into the former neighboring PL572 to the north (relinquished). 

The seismic survey RS 1001 (1115km2) was acquired and processed by Western Geco in 2010 with a 

10x6000 streamers, shot point 25 m, 12.5 m group interval, and in addition a 2D tie line from the well 

26/4-2 to the RS 1001 survey over the license. The EN0101 (1441.5 km2) that was acquired in 2001 by 

Western Geco (5x4000m streamers, shot point 18.75m, 12.5m Group interval) was merged with the 

RS1001 in April 2011. The database is illustrated in Figure 3. All available 2 D seismic data were utilized.  

The CSEM database carried out in May 2011 in the license area is very comprehensive, covering the 
Storbarden prospect. 128 receivers were deployed and 473 km of towlines were transmitted at water 
depths ranging from 215m to 300m. The overall data quality was considered good. 
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Review of the regional framework 
The license is situated in the Stord Basin in the Northern North Sea to the west of the Øygarden Fault 
Complex and to the northeast of the Utsira High. The basin fill stratigraphy comprises Permian to 
Cenozoic strata. The area has undergone multiple phase of tectonic extensions and also compression. 
  
The present structural framework of the Northern North Sea (Figure 4) records the influence of several 
episodes of extensional tectonism initiated during the Devonian and continuing through the Permian-
Jurassic interval. The product of these extension phases is a series of north-south and NE-SW trending 
elongate half grabens. The Stord Basin, as defined by Jurassic-Cretaceous strata, is an east-sloping 
extensional basin that lies to the east of the South Viking Graben in Norwegian waters of the Northern 
North Sea. Based on the identification of similar tectonic features between the Stord Basin and the 
South Viking Graben it is proposed that these areas share similar tecto-sedimentary histories.  
 
Major structural elements of the Northern North Sea reflect Late Permian-Early Triassic extension and 
show a dominant north-south orientation. The majority of these faults record Late Jurassic reactivation. 
Within the Stord Basin and Horda Platform areas, Late Jurassic fault activity is almost exclusively focused 
along pre-existing lineaments. Seismic profiles (Figure 4) highlight the structural complexity of eastern 
margins of the South Viking Graben. 
 
Basin bounding fault complexes are characterized by steeply dipping, planar normal faults. 
This complexity is associated with a change in basin geometry between the North and South 
Viking grabens which is coincidental with the Nordfjord-Sogn detachment zone (Færseth, 1996). This 
structural reactivation generated a series of terraces, stepping shallower eastward. This structural 
setting have shown proven trap potential within the Oseberg Field, located approximately 100 km to the 
northwest of PL506, blocks 26/2, 25/5 and 26/8. To the south the major structural high, the Utsira High, 
with proven trap potential in the Johan Sverdrup field, records a similar fabric of westerly dipping Late 
Jurassic faults. This basement cored structure marks the eastern flanks of the South Viking Graben and is 
suggested as a persistent feature, extending back to the Triassic (Steel & Ryseth, 1990). During the 
Palaeocene interval the Utsira High maintained a positive expression within southern areas of the South 
Viking Graben, decreasing in relief towards the north. 
 
Following Late Jurassic extension the North Sea Basin experienced passive subsidence. By the end of the 
Cretaceous infill of the rift generated topography had occurred, with Cenozoic evolution dominated by 
regional subsidence and deposition from uplifted terrains located to the west. Associated relative uplift 
of basin margins represents an important mechanism for trap formation within the Lower Tertiary 
interval. The Balder, Ringhorne and Jotun fields (40-60 km west of Pl 506 provide an excellent example 
of trap generation and enhancement by gravity driven reservoir units, slumped and faulted, in an overall 
westerly direction off eastern flanks of the South Viking Graben (Bergslien, 2002). 
 
Miocene basin inversion and fault reactivation resulted in the uplift of half graben within strike-slip 
compressional zones. The most obvious evidence of fault reactivation and structural inversion is the 
presence of hanging-wall folds that parallel the strike of reactivated faults. Inverted structures within 
the Stord Basin are part of a widespread field of early Tertiary inversion structures in north-west Europe 
(Biddle & Rudolph, 1988). 
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Figure 4 – Map above showing main structural elements. West-east regional seismic profile across the South 
Viking Graben & southern Stord Basin (Millennium Atlas). 2D seismic line CNST82-06. For line footprint see map 
above.  
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The structural development is thought to have exerted a major impact on reservoir distribution, source 

and migration as well as trap formation.  

Prospectivity was defined in several intervals (Figure 5 and Figure 6): Utsira Fm, Balder Fm, Tor Fm, Ty 

Fm, Gassum Fm (Statfjord Gp) Sandnes and Bryne Fm (Brent Gp). In addition several leads were 

identified in the Eocene and Permian. The source and migration was considered the main risk for all. 

Due to the possibility of migration from the proven source to the west the Storbarden Prospect in the 

Balder Fm was considered to be the most attractive. The deeper Jurassic prospects depended on an 

unproven local source within the Stord Basin with no proven commercial HC source, and the prospects 

Teddy, Brakar, Huglo and Siglo (Figure 5 and Figure 6) were such considered too high risk. Prior to 

drilling the 26/5-1 well the two most prospective targets were Storbarden (Balder Fm) and Langenuen 

(Utsira Fm), sourcing from long distance migration from the Viking graben. After the well the focus 

shifted to the Urter High prospect in the Sandnes and Gassum Fm (former Bamse prospect) in the south 

of the license as the most interesting remaining prospect. In addition the Storbarden Sør (Balder Fm/ 

Eocene) and Lille Hopp (Eocene) were evaluated. Figure 5 - Stratigraphic framework showing target 

levels (pink arrows), prospect and leads in the PL506. See Figure 6 for prospect outlines and locations. 

Pink arrows shows the targets tested by the 26/5-1 well. Blue arrows remains untested. 
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Figure 5 - Stratigraphic framework showing target levels (pink arrows), prospect and leads in the PL506. See 
Figure 6 for prospect outlines and locations. Pink arrows shows the targets tested by the 26/5-1 well. Blue 
arrows remains untested. 
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The evaluation of the prospects is in this report split into two parts, with the pre well prospectivity 

shown in left part of Figure 6 and the post well prospectivity shown in the right part of the figure.  

 

Figure 6 -The map to the left shows the prospectivity considered by the license before the 26/5-1 whilst the map 
to the left shows the post well remaining prospectivity evaluated. The prospects colored in grey and orange 
belongs to the PL 506 BS, CS and DS, whilst the blue prospect outlines lies within the PL 506 DS. 
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Pre well prospect overview 
Pre-well (26/5-1) the primary target was the Storbarden prospect. The prospect was a 386 km2 large 

stratigraphic trap considered as a continuous segment within the Balder Fm. Mapped on the public 

available data the Storbarden trap a well-defined mounded arch-shaped structure were identified, 

interpreted to be deposited as a barrier island. Further mapping on 3D confirmed this interpretation and 

the possibility of segmentation of the structure were considered, with thin sub-seismic layers connecting 

the segments (Figure7). Shales/tuff in the Balder Fm and Sele Fm forms the top and base seal of the 

prospect, respectively (Figure 7). The net to gross was 60% and the porosity was 29%. 

 

 

Figure 7- Figure to the left shows the grey outline of the Storbarden prospect (cut to the north and south). The 
conceptual sketch of the depositional environment is shown to the right. The seismic section illustrates the risk of 
Storbarden being segmented.  
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Figure 8 - The figure shows the Storbarden prospect on seismic line. For location see map to the right 
pinpointing spill-point. A tie-line from the 26/4-1 to the Storbarden prospect is shown in the lowermost seismic 
section. 

 

Figure 9 - Volume summary for the Storbarden prospect showing a reduced case in case of segmentation 
illustrated in  
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Figure 7. This is referred to as the post-well Storbarden Sør prospect. 

 

Figure 10 – Volume fill levels, EM and Seismic DHI study results summed up.  The map to the left and middle 
show the prospect Storbarden fill levels. In red P90min, in green P50, in orange P10max. In the middle the EM 
anomaly (polygon from 3D CSEM Inversion) is shown in purple and dark brown show the seismic DHI (HC 
classified sand from seismic inversion) and in grey the seismic areas with possible flat events. To the right the 
thickness map is shown with the EM anomaly (purple polygon) and the seismic DHI (dark grey)  

The secondary target for the 26/5-1 well was the Langenuen prospect in the Utsira Fm (Figure 11). The 

prospect was a stratigraphic pinch out to the east containing channels at top Utsira Fm. The top-, lateral- 

and base-seal is the Utsira Fm. Figure 12 refers the pre DHI volumes, oil and gas case. 

A side-track to hit the Cartman prospect was considered, but found too challenging due to high angle 

inclination of well (Figure 17). Thus this target was not tested. 
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Figure 11 - The Langenuen prospect in the Utsira Fm. with stratigraphy and seal. 

 

Figure 12 - Pre DHI volumes, oil and gas case. 

 

The Cartman prospect was mapped out as a robust 4 way closure in the Tor Fm. The Cartman is situated 

within the Skalman prospect (Figure 6 and Figure 14)  at the same target level. The Våle shale formes the 

seal of the prospect that covers a 38 km2 large area. The net to gross was 40% and porosity 24%. The 

reservoir comprises slumped mixed Tor chalks (fractured?) and Ty sands (Figure 143 and Figure 14). The 

Cartman prospect volumes are shown in Figure 15. 
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Figure 13 - Conceptual sketch of the reservoir development of the Cartman , Skalman and Kråko (Ty) prospect.
The figure also illustrates the consept of the Kråko pro spect in the underlying insitu Ty Fm.
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Figure 14 - the figure shows the Cartman prospect summed up with structure and trap. 

 

Figure 15 - Recoverable volumes for the Cartman prospect. 

The Kråko prospect concept in the Ty Fm is also illustrated in Figure 13- Conceptual sketch of the 

reservoir development of the Cartman, Skalman and Kråko (Ty) prospect. The figure also illustrates the 

consept of the Kråko prospect in the underlying insitu Ty Fm. The Cartman prospect was evaluated pre 

well, but the final selected well location was not in the position for this prospect to be considered, see 

Figure 16. 
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Several well location alternatives were considered to define a well location. The Storbarden location 

with good developed reservoir thickness (60m), seismic AVO with an EM DHI and a substantial potential 

left up-dip were selected. 

Figure 16 - Geoseismic section showing the well alternatives considered prior to the decision to not drill the deep 

targets in PL 506 DS. Alternative 4B was chosen. 

 

 

Figure 17- Well trace Langenuen, Storbarden and the stippled trace to test Cartman target. The sidetrack was 
considered too high risk due to the required 75o inclination. 
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Well 26/5-1 
The well 26/5-1 was drilled in May 2013 on the apex of the Storbarden prospect. Operational summary 

is shown in Figure 18 and CPI in Figure 19. The reservoir sand was absent in target area, but found as 

injected sands with excellent reservoir properties in the Eocene level above. The injectite presence was 

proven also by the biostratigraphic analysis conducted on the well samples. The biostratigraphic 

performed supported to general stratigraphy except for the injected interval. No significant resistivity 

was observed, which could explain the absent CSEM anomaly seen on 2,5D inversions. Before the well 

was drilled, one of the working model assumed that Storbarden was coherent structure. The post well 

log data evaluation showed that no sand were detected in target area in Balder Fm (Figure 20), only with 

tuffaceous claystones, occasionally limestone stringers. Fluor essence (shows) were observed in this 

level by operational geologist on the rig. Unfortunately theese observations were not reproducable by 

the samples collected. Even though the reservoir sand were escaped, the major reason for the well 

failure was lack of migration into the prospect. This observations led to a shifted the post well focus 

towards the deeper targets in the south, where alternative migration routes were possible.  

The Langenuen prospect in the Utsira Fm encountered a good quality sand thinner than expected but no 

hydrocarbons detected. 

  

Figure 18 - Well summary for the 26/5-1. Well result dry hole.  
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Figure 19 - CPI  26/5-1  
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Figure 20 - Results, prognosed vs actual well 26/5-1. 

 

Post-well evaluation 

Alternative post well depositional models have been evaluated. In the northern area of the prospect 
injectites are commonly seen on the seismic data. In the south there is a different response in the 
seismic data compared to the north. To the south deep marine turbiditic sediments were deposited 
from the west in a sub-basin against a steeper slope base (see Figure 21). After the well results this was 
evaluated the segmentation theory and a new evaluation of the new depositional environment was 
done. An isolated prospect, called Storbarden South was defined due to the risk of Storbarden being 
segmented (Figure 7). The presence for a good reservoir sand developed from these deposits was still 
considered high risk (see Figure 21 for details). Reworking by contourite currents is possible and concept 
is illustrated in Figure 22.The pre well volumes for this prospect is referred in Figure 9 as “reduced case”  
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Figure 21 – Seismic examples from north and south of the Storbarden highlights main conclusions of the post 
well evaluation of the depositional environment of Storbarden. The concept for the post well prospect 
Storbarden South is illustrated, where the model is that a turbiditic fan is deposited in a steep slope defining a 
confined sub-basin. 

 
Figure 22 - Illustration of giant elongate mounds of sediment drift, separated or detached from the general slope 
shown by Garcia et al, 2009 and seismic example from Storbarden South. 
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Figure 23 - Temperature from the well indicate high heat flow in the area. 

Post-well prospectivity 
After the well was drilled, a number of studies were initiated in order to assess the remaining 

prospectivity in the lisence. The major focus was on the area to the south in the lisence and partly 

outside, the Urter High (former Bamse). The prospect is a horst block uplifted as a roll over anticline 

structure over a deep listric ramp-flat ramp fault. The prospect polygon covered 24 km2 both in the 

Sandnes Fm and Gassum Fm level. The structure was mapped on high quality seismic data. Top and base 

reservoir are easily identifiable seismic events. Based on the wells in the area the porosity was expected 

to be 16% for the Sandnes FM and 20% for the Gassum Fm level. The Top seal is the Fjerritslev Fm for 

the Gassum Fm level and Egersund Fm for the Sandnes Fm level. The main risk in the Urter High was 

source & migration. To the north the bounding fault juxtaposes Sandnes Fm to the Draupne Fmand 

provides the opportunity for migration into the prospect. The same fault juxtaposes the Gassum and the 

Egersund Fm. Nevertheless the filled area is smaller than the max fill case due to the fault displacement 

is not large enough to to preserve the max fill both for the Sandnes Fm level and Gassum Fm level. 

 

The lead Lille Hopp lead was evaluated post-well and found to be correlative to the well log 

interpretation. In Figure 24 a seismic line illustrates the brightening of the lead and the map shows that 

a similar lithology for the anomalous areas in the well could be suggested and suggest no HC (?). The 

observed brightening may also be depth dependent and therefore suggest that it is not due to HC fill.  
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Figure 24 – the figure is a summary of the Lille Hopp lead evaluated post well. The lead is considered to be a 
depth dependent brightening consisting of fine grained sediments with possible carbonate layers.  

 

Post well the Storbarden Sør was evaluated since the Storbarden well was dry and a new depositional 

model was needed in order to understand the lack of reservoir presence in the Balder Fm (Figure 7). To 

the south in the Storbarden prospect deep marine turbiditic sediments were deposited from the west in 

a sub-basin against a steeper slope base (see Figure 21). The pre well volumes for this prospect is 

refered in Figure 9 as “reduced case”. The presence for a good reservoir sand developed from these 

deposits is considered high risk (see Figure 21 for details). If the turbidite deposites on the other hand 

are sandprone, the Storbarden Sør remains a prospect opportunity within the PL 506 BS. 

 

 



24 

 

Figure 25 - Semi regional line showing the structural architecture in the area, with a ramp - flat ramp creating a 
roll over within the late Jurassic strata. Seismic line ST8201-428.  

 

Figure 26 - Semi regional line showing the play concept and structural architecture in the area, with a ramp - 
flat ramp creating a roll over within the late Jurassic strata. Green is source and seal and yellow is potential 
reservoir units (Gassum and Sandnes Fms.). Seismic line ST8201-428. 
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Figure 27 Volume; input and ranges for the Sandnes/Bryne Fm.
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Figure 28 – Volume; input and ranges for the Gassum Fm. 

A deeper prospect (Imagine) was also worked up post well. This was renamed from Nemo that was the 

initial prospect in application. This prospect has been interpreted to be Triassic (?) in age and 

stratigraphically correlative to the Lomvi Fm. The interpretation is challenging at this depth (~3700ms) 

both because seismic resolution and presence of faults making it difficult to follow the reflector. The 

prospect is in a rotated fault block with a clear brightening amplitude dimming westward and deepward 
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(Figure 29). The pre-well volumes for this prospect is refered in Figure 9Figure 30. The presence for the 

reservoir sand developed from this deposit is considered high risk. 

 

Figure 29 - Depth map and seismic line for the Imagine prospect 

 

Figure 30 - Volume range and input parameters for the Imagine prospect 
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CSEM
The Storbarden prospect was given a weak CSEM DHI uplift. The observations from the 3D inversion
performed by EMGS was the basis for the uplift given to the Storbarden prospect ( Figure 31 ) .

Figure 31 - On the left is the Storbarden prospect with the outline of the resistive anomaly (purple outlines) from
the EMGS 3D inversion result. In the middle is the EMGS 3D inversion result from the real data. On the right is the
EMGS 3D inversion result from a s ynthetic model based on the real data inversion result. But where a Storbarden
target had been added.
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Figure 32-Seismic section along the 01Tx002 line (2nd line from the east in the previous figure), co-rendered 
with the resistivity from the 2.5D CSEM inversion result. Horizontal resistivity is shown on the top (along with 
the up-scaled resistivity from the MWD ell log), and vertical resistivity us shorn on the bottom (along with the 
vertical resistivity from the 3Dex log). 

Post well CSEM evaluation concluded that the EM response was very weak on the 3D inversion and 

negative to unclear on 2.5D inversions, illustrated in Figure 32. Nevertheless, EM was utilized in the risk 

process for the northern part of the prospect, based on the 3D inversion results. The EM risking 

overestimated the importance of the EMGS 3D inversion result over the internal 2.5D inversion result. A 
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Post Drill EM evaluation was performed, and reiterated that the 2.5D inversions did not show any clear 

anomalies associated with the Storbarden prospect. 

Elastic inversions 
A pre-stack inversion on conditioned gathers was performed. Vp/Vs and AI were computed for the 

whole area. Lithology and fluid classifications were done based on rock physics. Elastic properties of 

light oil were in this case quite similar to those of brine, which makes HC discrimination very difficult. 

Elastic inversion results were however used to discriminate lithology.  

 

 
Figure 33 - Reservoir presence and lithology prediction. The line shown is from the southern area of Storbarden 
and was applied to characterize the potential sands. 
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Figure 34-The anticipated reservoir quality is illustrated by colored inversion (relative) and partial stack ages 
slices shown. 
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Figure 35 - The cross section illustrates the probabilistic high cluster of potential reservoir quality sand that is 
concentrated in area c) and g). Area c) is the most likely to be HC saturated. 


