
Controls on the Prospectivity within the 

Elbow Spit Platform, Southern Permian 

Basin

Dr. Georgina Heldreich

Supervisors: Professor John Underhill & Dr. Rachel Jamieson

26th November 2019



Presentation Outline

• Introduction
• Background, project rationale and location of study area

• Dataset
• Extent of 3D seismic surveys and location of wells

• Results
• Seismic mapping

• Regional herolines/tie-lines
• Surfaces
• Isopach maps

• Well Analysis
• Supracrop cross section from the BPU/Variscan UC
• Rotliegend Play Fairway map/GDE map of Slochteren Fm

• Concluding remarks

2



Introduction & Project Rationale

• Lead on from Rachel Brackenridge’s 
OGA Mid North Sea High (MNSH) 
project awarded to HWU

• Regional work on the entire 
stratigraphy & geological evolution of 
the area – part of this included the 
Rotliegend
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Extending the Rotliegend Play Fairway
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• This study focuses on the Permian section –
chasing the Leman (UK)/ Slochteren (NL) Sst 
further to East from Mid North Sea High study 
into the northern Dutch offshore

?

• Cygnus Field proves the presence of a 
prospective gas reservoir play fairway in the 
Leman Rotliegend sandstone along the northern 
fringe of the Southern Permian Basin
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Regional Geology & Structural Domains

• Study area is situated along the northern margin of the 
Southern Permian Basin and lies between the MNSH to 
the NW and Central Graben to the East.

• Structural elements helped to define the AOI of this 
study 
➢ Focusing on the Elbow Spit Platform area – linking 

directly on from MNSH project area.

Base 
Zechstein 

TWT

Taken from Ter Borgh et al., 2018



Dataset & AOI

4 3D seismic surveys and wells
• DEF survey 
• Tullow Oil survey 
• Engie survey
• PGS mega-merge survey

Selected wells within the AOI which contain 
Rotliegend

• Rotliegend well penetration map
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NLOG website for well information to construct well 
summary sheets:

• well completion reports 
• final well reports
• final geological reports
• relinquishment reports



Results – Seismic Mapping 

• Seismic Mapping

• Regional herolines (tied to as many key wells as possible)
• 2 N-S lines. 
• 1 E-W line linking MNSH line into the AOI.
• 11 horizons/ surfaces mapped.
• Isopach maps between key surfaces.
• Schematic supracrop diagram from the BPU/Variscan UC.

• N-S across AOI utilising corresponding well correlation panels/ 
herolines to inform the chronostrat diagram.

• Well Analysis

• 18 wells which penetrate the Rotliegend interval – well summary sheets 
constructed for these.

• Rotliegend Play Fairway map/GDE map of Slochteren Fm

• Linked on from the MNSH Permian Leman GDE map to provide an across 
boarder regional view of the play fairway along the northern margin of 
the Southern Permian Basin.
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N-S Heroline tied to 
4 wells:
E02-02,
E04-01,
E10-02,
D15-05.
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Tertiary U/C
Mid North Sea Group
Top Chalk
Base Chalk
Near Top Zechstein
Base Zechstein
Base Rotliegend/BPU
Pre-Variscan III
Pre-Variscan II
Pre-Variscan I

NB: No seismic record below 
6s TWT over southern area



E-W Heroline tied to 
2 wells:
E04-01,
E06-01.
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Tertiary U/C
Mid North Sea Group
Top Chalk
Base Chalk
Near Top Zechstein
Base Zechstein
Base Rotliegend/BPU
Pre-Variscan III
Pre-Variscan II
Pre-Variscan I



Tertiary (Miocene) Unconformity 
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Regional Surfaces
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Base Chalk
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Top Zechstein
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Base Rotliegend/ Permian Unconformity (BPU)
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Composite Variscan Unconformity
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Pre-Variscan Upper Palaeozoic marker III (shallowest pick)
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Pre-Variscan Upper Palaeozoic marker II (intermediate pick)
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Pre-Variscan Upper Palaeozoic marker I (deepest pick)



Isochron maps
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Zechstein TWT Thickness Map
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Rotliegend TWT Thickness Map
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Results – Well Analysis

• 18 wells within the AOI 
penetrate Rotliegend 
stratigraphy 

• Well correlations of key wells 
and corresponding seismic 
herolines help develop 
chronostratigraphic cross 
section across the AOI
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Supra-crop cross section on BPU/Composite Variscan 
Unconformity surface
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Untested area – sweet spot for presence 
of Slochteren Fm?



Results – Rotliegend Play Fairway Map
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• Potential NE –SW trend of Slochteren play fairway on a local scale?
• Similar patterns/variability observed in the UK offshore
• Controlled by underlying Carboniferous highs?

E-W trending central area between northern and southern 
well penetrations remain untested – potential for Rotliegend 

sands here?



Conclusions
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• Report out of results arising from a 6-month EBN-funded PDRA project based at 
Heriot-Watt University (HWU).

• Project was an eastward extension of an OGA-funded precursor also undertaken at 
HWU.

• Elbow Spit high (and eastern flank of Elbow spit platform) remained a structural 
high during deposition of Permian section.
• Evidence of early rift flank uplift on proto-Central Graben?

• Post Permian stratigraphic successions deepen and thicken towards the east
• Latest Mid Tertiary unconformity shallows to the west – thus indicating the 

effects of relatively late (Miocene) uplift seen in the UK OGA MNSH study also 
affect the Elbow Spit Platform area. 

• Still potential to test presence of Slochteren sandstones in central belt
• Thin Silverpit Claystone in northern wells
• Thick Silverpit Claystone and evaporite successions in southern wells
• Missing lake margin play fairway in between?
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Elbow Spit Platform Workshop 

Teaser….

More information on: 

• Across boarder integration of UK onshore, UK 
offshore and Dutch offshore regional geology
• Carboniferous NW-SE (Tornquist) structural 

trend
• Permian E-W (Southern Permian Basin) 

structural trend

• Chasing the Slochteren Sst play fairway further 
east  - constrained by wells and seismic data 
within the AOI

• Integration of structural analysis (coherency maps) 
and Rotliegend well penetrations to identify 
potential structural traps/ inversion features

• Identification of other potential opportunities 
within the area…….
• Carboniferous – display different thickness 

trends to the Permian interval
• Examples where Zechstein may work 

outwith a Westphalian subcrop.

Join us and find out more on 26th November 2019!
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Base Zechstein Variance Map
Structural Analysis

• Evidence of multiple 
phases of structuration in 
response to regional 
tectonic events?
• Cross-cutting faults 

within the Permian 
succession
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