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1. Key license history 
 

 
                   Figure 1 PL503 license overview 
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Figure 2 Work program and extensions 

The PL503 license was awarded on the 23rd January 2009 as a result of the APA 2008 licensing round 
application. In 2009 the license partners decided to apply for add acreage, this was awarded in 2010 
with the LEPN as the operator (25%) and partners; Skagen44 (25%), Edison (25%) and North Energy 
(25%). A similar decision to apply for add on acreage was made for the in APA 2013. This was 
awarded and with the same license holders. At a later stage Lime Petroleum acquired 12,5% interest 
from North Energy (Figure1) 

The partners in the license did not support LEPN recommendation to drill the well based on the 
technical work and the economic evaluations.  All work obligations have been completed. 

A summary of the technical work in the license is provided in chapter 3, 4 and 5. 

Table 1 shows an overview of the meetings in the license is presented. 

The original deadline for the DoD decision was the 7rd October 2014 (3 months prior to the license 
expire as stated in the JOA).  LEPNs and partners applied for a 12 month extension of this deadline, 
this was granted by the MPE and NPD until the 7rd of October 2015 (Figure 2). 
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To make the final decision an additional month was applied for in October 2014. This extension was 
granted by the MPE, i.e. the final DoD was on the 7th of November 2015   

The license has fulfilled all of the work commitments; .i.e. Acquisition of 3D seismic data, low 
frequency seismic processing and G&G work.   

 

Meetings held in the license 

 
Table 1: Summary of license meetings for the PL503   
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2. Database 
 

In 2009 the license data base includes all publically available seismic and well data.  The outline of 
the database is shown below (Figure 3): 

 

 
Figure 3 Overview of the 2D seismic (and the geochemical sample points) used  
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              Figure 4 Map with the well data used in the Sele High studies  
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Figure 5 Outlines of the LO1101 survey and the three 3D surveys in the merge (Red 
outlines) 

 

 

The LO1101 Seismic Survey was completed early 2011. The survey covers most of the license , with 
an extension to the add on acreage to the north. The add on application in APA 2013 was interpreted 
on the merged shown in Figure 5.  

Well data  

The well data base is presented in Figure 4 and includes the well surrounding the Sele High.  The 
geological information from  the Lupin well was not included in the technical work. 
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3. Review of geological framework 
 

Several prospects have been identified within the PL503 license. The prospects, the PL503 acreage, 
and the area covered by LO1101-3D seismic survey have been mapped extensively to improve the 
understanding of the structural and depositional history of the area (Figure 6 and 7).   

 

Figure 6  Intra Jurassic depth map with outlines of faults and the Barlind Prospect (Inline 
and crossline) 
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                                                       Figure 7 Seismic line through the prospect 

 

Key horizons were defined and interpreted within the Jurassic and Paleozoic sequences to  
identify reservoir sections within the 3 main prospective sequences. Maps are made for: the 
BCU, the Intra - Jurassic, top Triassic, top Zechstein, top Rotliegendes and base Rotliegendes. 
Additional horizons within the Tertiary, and Cretaceous (Shetland Group) have been 
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mapped in the overburden. Faults have been traced and interpreted from Devonian to Cretaceous 
levels in order to understand the key tectonic active periods and possible effects on sediment 
deposition, source maturity, and migration and retention of hydrocarbons (Figure 8).  

The Barlind prospect is defined as a combined structural and stratigraphic trap of Upper Intra Jurassic 
age, interpreted to be an equivalent to the shallow marine Sandnes Formation. The prospect is well 
defined based on the 3D seismic interpretation. Well correlation from nearby wells and seismic 
stratigraphic evaluation suggest a high probability of reservoir presence and the reservoir sandstones 
are interpreted to be a Sandnes / Hugin Formation equivalent. Upper Jurassic shales are expected to 
seal the prospect. In order to understand the source and migration, and to understand if there are 
hydrocarbons present within the prospects, several (semi) regional studies have been performed  

1. Study of the tectonic history of the area based on seismic interpretation of LO1101-3D. A 
summary of the geological framework based on the current understanding of the license 
area is presented as a timing diagram in Figure 8. 

2. Regional basin modeling over the Sele High and Stord Basin performed by MIGRIS AS in 
2008/2009 and 2014, concluding that a possible Paleozoic source will generate gas and could 
be active in this area. If the Sele High is sourced from the upper Jurassic Draupne Formation  
as the “Utsira High” this has to be migrate from the Sleipner Terrace in the Southern Viking 
Graben, the Stord Basin or the Egersund basin 

3. Geochemical study concludes that there most likely is an active petroleum system on the 
Sele High. (Sea bottom mud samples). The samples were collected along the western fault 
and in observed gas leached areas on the seismic. 

4. Low frequencies a possible indirect hydrocarbon have been evaluated in different 
stratigraphic levels. The concentration of low frequency (7Hz) amplitudes is per definition a 
possible indicator of hydrocarbons. This is a methodology systematically used by some 
companies.  Areas with low frequency amplitude were detected in Permian and Jurassic 
levels.     The theory behind this is unclear.  

5. Proper AVO analyses were not showing any indication of hydrocarbon. The major problem 
with this analyses are the lack of good well calibration, as none of the surrounding wells can  
be tied to the 3D- seismic survey. This of course left the analyses with no clear conclusion.  

On the Sele High, there are no direct ties, however we have been trying to apply different methods 
of de-risking the area. But still there are -  and will be - a lot of uncertainties. To further de-risk the 
prospect on Sele High a well is needed. The new 3D has given a new understanding of the structural 
development, lithostrategraphy, internal geometries and faults. We have achieved a more realistic 
understanding of the complexity on the Sele High and a more capable to predict the uncertainties.  
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.      

Figure 8 Time structural development on the Utsira High 

 

4. Prospect update - chronological 
 

Original mapped prospectivity pre-award: 

The prospectively defined for APA 2008 application relates to the Paleozoic Valberget prospect. This 
prospect comprises three reservoir intervals. The Carboniferous / Devonian was defined as the main 
prospect, whilst the Zechstein carbonates and Rotliegendes sandstones were defined as the 
secondary prospects. A schematic cross section is presented in Figure 9 . Interpretation of horizons 
on 2D lines is shown in Figure 10.  The prospect evaluation of the Valberget closure are shown in 
Table 2 . 
Interpretation of these horizons on the new 3D seismic survey has increased the uncertainty in the 
original closure at these levels. The uncertainty of the closure and the dry well  16/8-3S, the  Lupine 
well, encountering poor reservoir quality in the Permian section, lead to change of focus on the 
prospectively of the license. 
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Figure 9 Schematic Cross-section through Valberget Prospect-illustrating the mapping and 
depth conversion 
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      Table 2 Prospect data for the Valberget prospect (2008) 
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    Figure 10 Seismic 2D lines through the Valberget prospect (2008) 

Add-on application in APA2010  

The Valberget prospect was the main prospect in PL503 and a substantial portion of it was outside  
the current license. The area applied for is situated north and east of PL503, covering the extension 
of the prospect into the open area (Figure 11). This area was relinquished after the APA2008 Round 
awards. The PL503 partners carried out an updated mapping, which confirmed the extent of the 
Valberget prospect. Furthermore, the license has performed a sea bed geochemical survey, which 
gave indications of the existence of a mature source rock including expulsion of hydrocarbons within 
the license area (Figure 12). The updated, basin modeling study also indicates potential for 
hydrocarbons within the Paleozoic succession, (gas is the more likely type of hydrocarbons according 
to the modelling study). It is estimated that 31% of prospective reserves is located out of the current 
PL503 license area. A prospect evaluation is presented in in Table 3. 
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Figure 11 Add on area applied map and resource potential (2010) 
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                                                 Figure 12 Geochemical surveys on the Sele High  
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Table 3 Prospect data for the Valberget prospect (2010) 
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Add on 2012 awarded 2013 
 
The acquired 3D survey LO1101 improved the basis for defining prospects and petroleum systems on 
and around the Sele High. The data quality of the new survey is generally very good. The license 
performed a study of Low Frequency reflection attributes. The study was made on the merged 
survey LO1101. The result of the study clearly shows anomalies both in the PL 503, but also 
extending outside PL503 license. The most profound concentration of low frequent reflectivity is in 
the main Valberget and Sting area.  
The Sting prospect, interpreted to be an Upper Rotliegendes Group sandstone reservoir, is located 
within area to the North – North East of the main license. This interpretation, together with the fact 
that the Sting prospect belongs to the same play as the “original” Valberget prospect, was the main 
reason to apply for add-on acreage in the open area to the north of PL503. The Sting prospect was 
therefore considered to be an add-on value to the existing Valberget  prospect ( Figure 12 and 13). 
The prospect evaluation of Sting is presented in Table 4. 

 
 
 
Figure 13 Second Add on Area applied with corner coordinates (2013) 
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Figure 14 Second Add on Area applied with distribution of low frequency data in 
Rotliegendes sandstones.  
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Table 4 Prospect data for the Sting prospect 
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Post award interpretation using 3D seismic data: 

The three most profound prospects, defined after 3D seismic interpretations are; the main Barlind 
prospect with the Paleozoic secondary prospect and the Sting prospect. The main risk for all 
prospects is the source and migration, whereas reservoir, seal and retention is generally regarded 
lower risk.   

 
The Sting Prospect 

The Sting prospect was awarded in the APA 2013 based on the Add On application. The target  was 
the Rotliegendes reservoir. The main definition of the prospect was based on low frequency 
reflection attributes generated from the L01101 3D seismic survey. The high level of low frequent 
reflectivity is concentrated in the main Valberget prospect, but extends to the northwest into open 
areas. The Sting prospect has an Upper Rotliegendes Group sandstone reservoir. The dry Lupin well 
(16/8-3S) reduced the probability of discovery in the prospect below 10%. 

The Initial Vaberget Paleozoic Prospect / The new secondary prospect in Paleozoic  

The big Valberget closure was defined in the application in 2008 and extended in 2010 based on 2D 
seismic data. The interpretation of the new 3D in 2011 gave a better image of the fault geometry and 
stratigraphy on the Sele High. The faults definition was improved and the possible ADI described in 
Devonian/Carbon level on 2D seismic was no longer observed. However, multiples are identified in 
the section on the new 3D data. The 4-way closure from the 2008 application at Permian and 
Carboniferous /Devonian level are considerable reduced in size on the new 3D seismic.  

The outlines of the Permian and the Carboniferous/Devonian four way closure are shown in the 
following figure 15 and 16. The prospect evaluation of the two levels are presented in Table 5 and 6. 
The result of Well 16/8-3 S, the Lupin prospect southwest of the Sele High, with primary target in 
Rotliegendes sandstones, was dry with poor reservoir quality.  

Our main focus after this well was the Jurassic section.  
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Figure 15 Top Rotliegendes depth map with polygon showing the 4 way closure.  

 

Table 5 Prospect data for the Permian secondary prospect 
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Figure 16 Top Carboniferous depth map with polygon showing the 4 way closure.  

 

 

Table 6 Prospect data for the Carboniferous/Devonian secondary prospect 
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               Barlind Upper Middle Jurassic Prospect 

The Barlind prospect is defined as a combined structural and stratigraphic trap of Upper 
Middle Jurassic Prospect age, interpreted to be an equivalent to the shallow marine Sandnes 
Formation. (Figure17). The Barlind prospect reservoir is interpreted to be deposited as part 
of a shallow marine tidal environment, locally sourced from salt induced uplifted Triassic 
sediments on the Sele High to the east (Figure18)  Transgression onto the Sele High  drowned 
these shallow marine deposits and a more deep marine sequence was deposited. The 
Jurassic Barlind prospect is the main prospect on the Sele High with a probability of discovery 
of 20%, and is situated in the central area of the Sele High closure. The prospect evaluation 
of the Barlind prospect is presented in Table 7. 
 

 

      Figure 17 Outlines of the Barlind prospect.  
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Figure 18 Deposition environments during Upper Middle Jurassic time 

 

 

Table 7 Prospect data for the Barlind prospect 
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Enhanced understanding post award: 

Enhanced knowledge through the technical work of the structural, sedimentological and depositional 
and stratigraphic parts; has led to the definition of the Barlind prospect. The 3D seismic data has 
matured the interpretation compared to the 2D seismic lines used during the pre award studies. The 
Barlind prospect was not defined in the early APA application from 2008. More semi-regional 
understanding has been gained through the technical work performed and through information from 
more wells in the wider area (among others the Johan Sverdrup wells). 

Nevertheless, the main risk/uncertainty is still the source and migration. Thus, the most significant 
study for the understanding and risking of PL503 area prospects has been the basin modeling and the 
source and migration studies. These studies conclude that the Jurassic source rocks in the Sleipner 
Terrace might be the source to the Sele High through long distance migration in the Ling Graben. The 
Stord Basin to the north may be another possible source area, but so far this play fairway model is 
not proven. Migration from the Egersund basing is a proven concept in this area, as being source to 
the Markell, Vette and Yme, however the current  understanding is that the source from Egersund 
Basin kitchen is limited, and the prospects in the Egesund  basin are all under filled, indicating limited 
migration distance. A sourcing from Paleozoic sequence is a possibility, but not yet proven.  

This leaves the Sele High with a lot of possibilities but with a significant risk.  Recent dry wells in the 
region and extensive basin modelling work support this view (unproven source, complex migration 
route, likely under-filled).   

5. Technical evaluations 
The operator proposed a well on the Sele High with Barlind prospect as the primary target and the 
Permian and Carboniferous / Devonian as secondary targets.  From the mapping and evaluation the 
well location shown in figure 19, is in an optimal position for all three targets. 

Based on a discovery with a size of the mean volume, this prospect is from an engineering  and 
technical economic evaluations point of view, a robust prospect with a break-even oil price of  45 
USD/bbl (at the time). The project is considered as a high risk/high reward project internally. The 
technical documentation supporting this work is outlined below in Figure 20. The partners in the 
license did not support LEPN recommendation to drill the well.  
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Figure 19 Information summary of the Barlind Prospect. 

 

 

Figure 20 Position of the proposed well 
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6. Conclusions  
 

The prospectively on the Sele High is attractive to LEPN. With the new 3D survey geometries, faults 
and events are better defined. Several prospect levels have been evaluated and mapped. The lack of 
well information on the Sele High reduces the quality for evaluation tools such as AVO and other ADI 
evaluations. The probability for a success is 20%  and considered as a high risk project. The size of the 
prospect and the fact that PL503 is situated in an analogue to the Sverdrup Field on the Utsira High is 
encouraging.  The structural development and the deposition environment in these two areas have a 
lot in common. Source and migration have been identified as the key risk within the area. The 
prospect risk remains high but the project economics are good.   

 

 

 

Figure 21 Seismic correlations from the Utsira High, Sverdrup Field into the Sele High.   


