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GEODE Atlas programme

From data to information and knowledge

Reservoir screening

> 280 datasets/maps

Seal assessment
> 120 datasets/maps
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Faults
> 20 datasets/maps

Risk maps

Nationwide
basin model > 150 maps

> 80 datasets/maps
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Example use case - where to start
2

GEODE Homs Moow  Peydwe Foroloduss  Comaus

www.geodeatlas.nl
ATLAS OF DEEP

SUBSURFACE R,?SOURCE-
INTHE NETHERLANDS

To view the play specific maps and data,
click on one of the banners below or navigate to Play data on the top of the page.
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Example use case — where to start

www.geodeatlas.nl

« Interactive map

www.geodeaflas.nl
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GEODE

Quick navigation

@ Stendard mapuiew

CCRS Jurassic

Aggregated Composite Common Risk Segment map for the
entire Jurassic play (combination of play 4a. TMS-3, 4b. TMS-
2,4c.TMS-1 Upper and 4d. TMS- 1 Lower)

Download ArcGIS Pro project - Play 4..J
Download play map

4. Jurassic

Home

= [EEY
Layers
Legend
~ Play 4 - Jurassic
© Well Analysis

Well
Penetrations

Post Drill
Classification

Shows

Post drill well
evaluations

> Fields
> CCRS

Data (Well &
Seismic)

v General Layers
v Boreholes
Boreholes
Well summary

Bestwell
classification

> Infrastructure

> Fields

> Spatial reservations

About

Play data~ Portfolio data~ Contact us

Legend

Full screen

Play 4 - Jurassic
Well Analysis

Well Penetrations

Penetration
- Unevaluated
Unclear/Unknown
- Absent
Beneath TD
Partial Penetration
o Full Section penetrated

o Faulted out

CCRS

Jurassic CCRS Max POS
Risk
. Excluded
I Exremely unlikely
Very unlikely
Manstar Unlikely
s Equivocal

Likely
Essen
Krefold Very likely
Dusseldorf
Extremely likely

Keulen I Cerain
Brussel i

Yachen Dok
Litle Esri, TomTom, Garmin, FAQ, NOAA, USGS  Powered by Esri

4b.TMS-2 4c. TMS-1 Upper 4d.TMS-1 Lower




Example use case — where to start

GEODE

Play data~ Portfolio data~ Contact us

www.geodeatlas.nl

Quick navigation E z

85 @ Full screen fegand

 Interactive map

« Play 4- Jurassic

Well Analysis

Well Penetrations

- Annotated Play Map ‘ | o |

- Unevaluated
Well
Penetrations Unclear/Unknown,
- Absent
Post Drill
¥ o BeneathTD
Classification 4
< © Partial Penetration
Shows © Full Section penetrated
o Fauted out
Post drill well . 3
evaluations

> Fields
CCRS

> CCRS

Jurassic CCRS Max POS
Data (Well & Risk
Seismic)
CCRS Jurassic b I Excluded
Aggregated Composite Common Risk Segment map for the ~ General Layers
entire Jurassic play (combination of play 4a. TMS-3, 4b. TMS-
2,4c. TMS-1 Upper and 4d. TMS- 1 Lower) v Boreholes r Very unlikely

I Exemely unlikely

Minster Unlkely
Boreholes

s Equivocal

Well summary E Likely

+
Bestwell Very likely

elassification "Antwerpen 1
Download ArcGIS Pro project - Play 4. Jur Extromely likoly

> Infrastructure Koon I Cenain

Download play maj Bonn
www.geodeatias.nl s

Esri, TomTom, Garmin, FAQ, NOAA, USGS Powered by Esri

4. Jurassic > Spatial reservations 4b.TMS-2 4. TMS-1 Upper 4d.TMS-1 Lower
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Example use case — where to start

GEODE

About Play data~ Portfolio data~ Contact us

www.geodeatlas.nl

Quick navigation . = Full screen gend
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|C L: Legend
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~ Play 4-Ji
ay 4 - Jurassic Well Penetrations

« Annotated Play Map
« Download GIS data

Metadata catalogue

An intraduction to the PBE General data scurces that have Dedicated load instruct Back d information that
process and 'split risking'... been used or provide addition.. for specific ArcGIS/GIS... describes the nature of the..

CCRS Jurassic

entire Jurassic play (combination of play 4a. TMS+
2,4c.TMS-1 Upper and 4d. TMS- 1 Lower)

Minster Unlikely

4
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Bestwell Krefold Very likely
classification - Dusseldorf

Boreholes
Equivocal

Download ArcGIS Pro project - Play 4. Jurassic Extromely likoly
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Brussel
Download play map i Bonn
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Annotated play map
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Annotated play map

Layered PDF document
containing a wealth of
information.
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Jurassic Play Map

Dutch Onshore and Offshore S, oo Y.

Annotated play map
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Annotated play map
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Project  Map

Example use case -
- GIS project

= ©v v T GEODEJumssicv
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View Edit Imagery Share

3o Cut P [ ]
5 copy : @|
(] Copy Path v e v

Go Basemap
ToXy v

Clipboard Navigate 5

v X Layout

Contents
T [seorch
Em S

Drawing Order
4[] Play 4- Jurassic
4 (V) 4. Jurassic
4[] Well analysis
4| Well Penetrations.
Penetration
@ Absent
© Beneath O
© Full Section penetrated

@ Partial Penetration
© Unevaluated

+  Download ready to go
ArcGIS project ;

or shapefiles for use in QGIS,
Petrel efc.

Post Drill Classification
| Shows

Post drilwell evaluations
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Example use case -
CCRS map Jurassic Play

Jurassic rift basins

Composite Common Risk-Segment map

Some onshore basins not included (yet)

www.geodeaflas.nl
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combined Probability of Success
e <10%
10% - 30%
30%-50%
I 50%-80%
B >80%

’i!‘zf;..'..k
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Example use case -
Exploration history Jurassic Play

* Dutch Central Graben: high success rate and Nl B.;tch &entramraben
many accidental discoveries. i

» Terschelling Basin: challenging but has seen a
few commercial discoveries.

combined Probability of Success
30%-50%
.7 [ 50%-80%
: 7 . >80%
* Broad Fourteens Basin: no tfargeted wells and ) | Vlm%;’.r%

one discovery. Underexplored.

wells

® Jurassic target
+ other target
) discovery

* West Netherlands Basin: numerous discoveries
but no commercial successes, despite targeted

effort. R GentriH(\Ie'therlands Basin
o | West\Netherlands Basin N

‘ development

0 20 40 60km
.|

www.geodeatlas.nl ({ A
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Example use case -
Exploration history Jurassic Play

* Dutch Central Graben: high success rate and
many accidental discoveries.

» Terschelling Basin: challenging but has seen a
few commercial discoveries.

* Broad Fourteens Basin: no tfargeted wells and
one discovery. Underexplored.

* West Netherlands Basin: numerous discoveries
but no commercial successes, despite targeted
effort.

www.geodeaflas.nl
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Example use case -
Exploration history Jurassic Play

* Dutch Central Graben: high success rate and . ':. Eéhtral*@raben
many accidental discoveries. : 9, -V

. Tersche_ll‘ing Basin
« Terschelling Basin: challenging but has seen a ) N\
few commercial discoveries.

combined Probability of Success
30%-50%
[ 50%-80%
. 7 721 M >80%
* Broad Fourteens Basin: no tfargeted wells and . , 'W%i
)

one discovery. Underexplored.

wells

® Jurassic target
+ other target
) discovery

* West Netherlands Basin: numerous discoveries
but no commercial successes, despite targeted

effort.
o]

www.geodeatlas.nl R

‘ development

etherlands Basin

0 20 40 60km
| .|
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Example use case -
Exploration history Jurassic Play

* Dutch Central Graben: high success rate and
many accidental discoveries.

» Terschelling Basin: challenging but has seen a
few commercial discoveries.

* Broad Fourteens Basin: no tfargeted wells and
one discovery. Underexplored.

* West Netherlands Basin: numerous discoveries
but no commercial successes, despite targeted
effort.

www.geodeaflas.nl
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. 'Terschelling Basin
(" N\

combined Probability of Success
30%-50%

[ 50%-80%

7| Il >80%

wells

® Jurassic target
+ other target
) discovery

‘ development
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Example use case -
Exploration history Terschelling Basin

» Terschelling Basin is challenging

» High success rate targeted wells

+ Both discoveries developed

combined Probability of Success
30%-50%

[ 50%-80%

Bl >80%

wells

® well, targeting Jurassic

+ well, not targeting Jurassic
O discovery

developments
www.geodeatlas.nl I gas field
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Example use-case:
focus on Terschelling Basin, TMS-3

. E15-B
TMS-3, Ryazanian (Lower Cretaceous)
combined Probability of Success aliGraben 7
I <10% G16-A
10% - 30%
CCRS map 30%-50%
[ 50%-80%
B >80% ®
Step Graben Dutch Central Graben Terschelling Basin| reciono-
gg Borea! h;::b :'E:n A0B A2 A18 (B13 B14 B18 F03 FO06 Fo8 1 F14 F17 F18 Lo2 Lo3 L06  MO4  MO7 -"::m
- — @ Mo1 e
3 e = 5] -4 e "
T g_é; 511 I N - ‘ Terschelling|Basin
H __i%m. = I
E [l Greensand| L
1 |t Fm.
sH:| B s
HIH 5 | W W e B o )
F _%7» "Y'U' Sandstone 7]
E 5%7&‘— —_— = Jﬂﬁgﬁ%m_ I W ] 1 — E Moa
- e T S | ¥ z Ground § '
il = —— — 1
EE SEEre = | — =1 | E
AR === 2 i _FresaFrom -
: i : L e coon = — tmsstaumcmonson | 5| 68
TET R Lower Graben ‘ ‘ e
3 [e|l3 [e i

MO07:-B 0 10 20 30 km
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Example use-case:
well results

F14

High success rate targeted wells (2/3) ® | X
Dutch Central Graben|- — —

Both discoveries developed

GT8

M03
M
wells P

® well, targeting Jurassic
e well, not targeting Jurassic
discovery

Terschelling Basin

assets
B gas field

TMS3 CCRS
<10%
10% - 30%
30%-50%

www.geodeatlas.nl 50%-80%

0,
C(i{:é} A sustainable gc >80%




Example use case -
weakest element

What is the most likely
cause of failure?e

+ Charge and migration
 Top seal

wells
® well, targeting Jurassic
o well, not targeting Jurassic

() discovery

assets
gas field

TMS3 Critical Risk
I |Charge and Migration |
"] Charge and Migration;Data density
I Data density
Reservoir Presence
Reservoir Presence;Charge and Migration

- seal]

www.geodeaflas.nl
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Example use case -
charge POS

[ ]
Fie <#'F15-B

POS Mesozoic oil/gas expulsion: 5% . y

[ ]
Dutch Central Graben

Gj16-A

wells ° 03
® well, targeting Jurassic : o A
e well, not targeting Jurassic = Terschelllng Basin
() discovery

assets
gas field

POS Mesozoic oil charge
[ <5% - extremely unlikely
<50% - equivocal
<66% - likely
| <85% - very likely
www.geodeatlas.nl I <95% - extremely likely L08 MO7-B 0 0 o 20 n
B 100% - certain L e
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Example use case -
charge POS

POS Mesozoic oil/gas expulsion: 5%

POS Paleozoic gas expulsion: 95%

wells

® well, targeting Jurassic

e well, not targeting Jurassic
() discovery

assets
gas field

POS Paleozoic gas charge
[ <85% - very likely

[ <95% - extremely likely
[ 100% - certain

0 10 20 30 km

www.geodeaflas.nl
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Example use case -

charge POS

POS Mesozoic oil/gas expulsion: 5%

POS Paleozoic gas expulsion: 95%

RN

Kimmeridge Clay thickness
[]<25m
[1>25m

wells
® well, targeting Jurassic
e well, not targeting Jurassic
discovery

assets
gas field
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, F15-B
th Central-Graben

G14
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Example use case -
charge POS

POS Mesozoic oil/gas expulsion: 5%

POS Paleozoic gas expulsion: 95%

&
Kimmeridge Clay thickness
[]<25m
[1>25m
wells

® well, targeting Jurassic
e well, not targeting Jurassic

() discovery

assets
gas field
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Example use case -
charge POS

POS Mesozoic oil/gas expulsion: 5%

POS Paleozoic gas expulsion: 95%

POS vertical migration: 20% - 90%;
most significant risk

gas shows

. no shows

\fbutcthentraI—Graben

:Q:FA 5.B
<

interpreted gas

gas shows

. proven gas

wells
® well, targeting Jurassic
e well, not targeting Jurassic
discovery

assets
gas field

Paleozoic Vertical Migration CRS
<33% - unlikely
<85% - very likely
<95% - extremely likely

G14

G138




Example use case -
charge POS

POS Mesozoic oil/gas expulsion: 5%

POS Paleozoic gas expulsion: 95%
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POS vertical migration: 20% - 90%;
most significant risk

NB: gas shows are for entire Jurassic!

gas shows

. no shows

interpreted gas

gas shows

. proven gas

wells
® well, targeting Jurassic
e well, not targeting Jurassic
discovery

assets
gas field

Paleozoic Vertical Migration CRS
<33% - unlikely
<85% - very likely
<95% - extremely likely
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Example use case -
seal POS

Lutine Formation — POS top seal: 100%

Kotter/Helder Members — POS top seal: 0%
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Example use case -
seal POS

Lutine Formation — POS top seal: 100%

F15-B
Dutch Central Graben 1
G16-A

Kotter/Helder Members — POS top seal: 0%

wells
® well, targeting Jurassic
o well, not targeting Jurassic
() discovery
assets
gas field

Terschelling/Basin

POS top seal
I 0 - excluded
[ <15% - very unlikely
<33% - unlikely
| <85% - very likely
[ 100% - certain
MO07-B 0 10 20 30 km

30 ng} A sustainable gas system  www.geodeatias.nl



Example use case -
reservoir POS

Reservoir presence POS F15:B
100% over most of the DutchiCentral Graben 7
Terschelling basin G16-A

7 4 50 )

wells
® well, targeting Jurassic
e well, not targeting Jurassic
() discovery
assets
gas field

POS reservoir presence

[ <5% - extremely unlikely
<50% - equivocal

www.geodeaflas.nl B 100% - certain MO7-B . 16 5 on

31 Cf:{c‘,} A sustainable gas system I .




Example use case -
reservoir POS

Reservoir presence POS
100% over most of the
Terschelling basin

Primarily shallow marine

sediments (results from
TNO MAXIM study)

wells
® well, targeting Jurassic
o well, not targeting Jurassic

() discovery

assets
gas field

paleogeography Early Ryazanian (TMS-3)
[ highlands

[ fluvial/delta plain

[ delta front/upper shoreface

[ shoreface

[ lower shoreface

www.geodeatlas.nl .
I offshore transition zone/deep water
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Example use case -
reservoir POS

& | F
. Fl4 15 G13 ‘ G14
Reservoir presence POS ® ) lf:" D GHEB | o
Dutch CentraliGraben |- S
100% over most of the . | - |
Terschelling basin wells —
® well, targeting Jurassic
. . . e well, not targeting Jurassic
Primarily shallow marine O discovery
sediments (results from assets
77 gas field
TNO MAXIM studly) A a2 fe _ s
net/gross iFerschelling Basin
[ 1<=01 . )
[01-02
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Example use case -
reservoir POS

Reservoir presence POS
100% over most of the
Terschelling basin

Primarily shallow marine
sediments (results from
TNO MAXIM study)

Clear proximal-distal
trends reservoir quality

www.geodeaflas.nl
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wells
® well, targeting Jurassic
e well, not targeting Jurassic

() discovery

assets
gas field

net sand thickness
[ 1<=5m
[]5-25m
[025-50m
[ 50- 100 m
[ 100 - 200 m
B >20m
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Example use case -
conclusions Terschelling basin

» Terschelling Basin dominated by Paleozoic gas

* Migration is a key risk

+ Top seal absent in some locations, but excellent over most of the basin

* Reservoir quality likely to be best in W and SW of the basin on a regional scale

Where to focus detailed screening worke

* Local migration pathways Paleozoic gas

+ Potential stacked reservoirs sealed by Lower Cretaceous
* Reservoir quality — as exemplified by the M07-B field

www.geodeaflas.nl
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. [REN
How to use the GEODE Atlas effectively T e
10 Dutch Exploration Day

Download GIS data

« Create your own project, integrate with your own data

« GEODE Atlas is valid on aregional scale,
fit for screening and regional context of play segments and prospects

» Local details may deviate strongly, prospect evaluation requires
additional work on much smaller scale

www.geodeaflas.nl

@{3‘} A sustainable ga:



Conclusions Jurassic Play Bt T

* Dutch Central Graben: high success rate and w’teriféhtrqr_eraben

many accidental discoveries.

iy

) Tersch?ll‘igg Basin

» Terschelling Basin: challenging but has seen a 2|2 - T | combined Probability of Success
few commercial discoveries.

| A 30%-50%
[ 50%-80%

/ B >80%
0

Viieland? Basm wells

N4

* Broad Fourteens Basin: no tfargeted wells and
one discovery. Underexplored. ® Jurassic target
+ other target

© discovery

* West Netherlands Basin: numerous discoveries
but no commercial successes, despite

. development

‘v.
etherlands Basin

targeted effort. /
o

www.geodeatlas.nl R
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of the Netherlands

10" Dutch Exploration Day

www.geodeatlas.nl

Thank you for your attention



	Cover
	Slide 1: Evaluating the Jurassic play using the GEODE Atlas    Ryazanian (TMS-3) of the Terschelling Basin 
	Slide 2: Acknowledgements
	Slide 3: GEODE Atlas programme
	Slide 4: GEODE Jurassic 2025
	Slide 5: Example use case – where to start
	Slide 6: Example use case – where to start
	Slide 7: Example use case – where to start
	Slide 8: Example use case – where to start
	Slide 9: Annotated play map
	Slide 10: Annotated play map
	Slide 11: Annotated play map
	Slide 12: Annotated play map
	Slide 13: Example use case   – GIS project
	Slide 14: Example use case –   CCRS map Jurassic Play
	Slide 15: Example use case –   Exploration history Jurassic Play
	Slide 16: Example use case –   Exploration history Jurassic Play
	Slide 17: Example use case –   Exploration history Jurassic Play
	Slide 18: Example use case –   Exploration history Jurassic Play
	Slide 19: Example use case –     Exploration history Terschelling Basin
	Slide 20: Example use-case:   focus on Terschelling Basin, TMS-3
	Slide 21: Example use-case:   well results
	Slide 22: Example use case –   weakest element
	Slide 23: Example use case –   charge POS
	Slide 24: Example use case –   charge POS
	Slide 25: Example use case –   charge POS
	Slide 26: Example use case –   charge POS
	Slide 27: Example use case –   charge POS
	Slide 28: Example use case –   charge POS
	Slide 29: Example use case –   seal POS
	Slide 30: Example use case –   seal POS
	Slide 31: Example use case –   reservoir POS
	Slide 32: Example use case –   reservoir POS
	Slide 33: Example use case –   reservoir POS
	Slide 34: Example use case –   reservoir POS
	Slide 35: Example use case –   conclusions Terschelling basin
	Slide 36: How to use the GEODE Atlas effectively
	Slide 37: Conclusions Jurassic Play
	Slide 38: Thank you for your attention


