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Mature basins, including many of those in Western Indonesia, are ones that have been intensively 
explored, typically over many decades in a competitive environment where the full technological armory 
available to explorers today has been routinely applied (e.g. 3D seismic imaging and depth conversion, 
AVO) such that all of the significant simple structural traps (anticlines, highside fault blocks/horsts etc.) 
have been drilled and explorers are left with the smaller typically sub economic simple traps and larger 
more complicated trap types. Many of these more complex trap types involve base seals, fault seals and/or 
pinch outs making them inherently more risky than the simple highside traps which only require an effective 
top seal (and flank seals where there are faults).  

The challenge for explorers is firstly to recognize that DHIôs are very unlikely to provide silver bullets in 
such mature settings and hence itôs back to the question of how to collate what is typically a voluminous 
dataset of geological data from wells and seismic data in such a way that the most prospective areas for 
looking for subtle traps can be efficiently determined together with a calibrated understanding relative to 
historical success rates and discovery sizes for these different trap types. The former is delivered via the 
application of well-established play fairway mapping methods such that areas of proven reservoir, seal and 
charge are mapped out spatially on a play by play basis. There are many methods of doing this but the 
best method, particularly in areas of complex and laterally variable geology, is the construction of ñsplit riskò 
CRS maps where the shared and independent risk components are separated for each risk element. The 
latter challenge is the systematic classification of the well failure, discovery and prospect inventory in these 
proven areas. In this way failures of complex traps beyond the proven play fairway are excluded, the 
explorer gets a spatial focus and the real exploration record for such tests and why they failed can be 
determined and the best prospects quickly high-graded.

An example of how this approach can be applied to data from the East Java basin is presented to show the 
methodology and highlight remaining exploration potential both within proven and unproven play areas. 

This methodology is repeatable and applicable to other western Indonesian Basins. The key is to collate 
the key failure and discovery data in the more heavily explored portions of the basin to assist the 
exploration effort. Large complex trap discoveries are not common globally and are frequently solitary (e.g. 
Buzzard in the Inner Moray Firth) but when they occur they are transformational for exploration companies 
and treasuries alike and always re-invigorate exploration efforts in what were previously relatively inactive 

Abstract
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The Global Current Challenge

Proven 

Basins

Frontier 

Basins

Geologically 

Led Exploration

Non Amplitude

Supported

Exploration

Geophysically

Led Exploration
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Supported

Exploration

ñSimpleò 

Basins

ñComplex

ò 

Basins

ÅProven Basins are almost all fully 
explored/mature and only offer small 
economically risky opportunities

ÅAll the simple highside traps and all the 
obvious amplitudes have been drilled ïwhat is 
left is small and/or risky

ÅFrontier Basins are geologically risky ïcharge 
is main risk factor 

ÅIn both cases risk is ñbadò so in our current low oil price 
environment no/minimal exploration is happening globally.. 
most companies if they are doing anything are heading back to 
their core (mature) basin portfolios looking for M&Aôs/DROôs 
and cheaper incremental quick exploration opportunities 
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2. Post 

Colonial 

Political 

Transition

4. Post-glory 

days slog.
3D/technology and 

political openings

WW2 1st PSC

3. The glory 

years
Licenses/  offshore 

2D seismic and 

offshore drilling

1.Pith Helmets
Field Mapping & Seeps

5. The 

future
Deep Drilling

Deep Water

Better Imaging

+ Eastern 

Indonesia
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If we look at exploration volumes 
through time for SE Asia

The glory years look gone..Longley, 2015 SEAPEX Conference
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Purple areas are the new proven 
petroleum system areas/extensions 
established in the last 5 years

Phu Khanh Basin 

ONLY new province in 

last 5 years

Rest are minor 

province extensions

Teal blobs are 

discoveries made 

in the last 5 years

Biggest volumes are in Sarawak

Longley, 2015 SEAPEX Conference

Outside of Sarawak all Mature 

Basin exploration discoveries 

have been modest ïbasins 

ñmatureò
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SE Asian Exploration Drilling 
Last 5 years

Makassar & Semai/Eastern Indo 

Failed (to date) exploration areas 

Longley, 2015 SEAPEX Conference

And the large 

exciting frontier 

plays have all 

failed
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SO IN SE ASIA..

Proven 
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Led Exploration
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Exploration
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Led Exploration

Amplitude

Supported

Exploration

ñSimpleò 

Basins

ñComplex

ò 

Basins

ÅIn Proven Basins 3D has been widely applied 
and most people are finding smaller and 
smaller discoveries in established plays

ÅEven in Sarawak the discoveries are in old established 
plays that have been re-invigorated with new ideas.

ÅRecent frontier basin tests have all failed
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ÅIHS data up to March 2015 ïdiscovery volumes look ñstableò 
but..

Looking at just Indonesia..

??
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It shows smaller and smaller fields
are being found..

As success rates 

improve to 40-50%

Average discovery 

sizes in 2014 have 

fallen to ~20mmboe 

from ~100mmboe in 

2000 and activity 

levels are falling

We are drilling less and finding smaller fields in the old basins ïsomething needs to change..
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What can be done?

Proven 

Basins

Frontier 

Basins

Geologically 

Led Exploration

Non Amplitude

Supported

Exploration

Geophysically

Led Exploration

Amplitude

Supported

Exploration

ñSimpleò 

Basins

ñComplex

ò 

Basins

ÅThe first key issue is to 
give up the reliance that 
we all have on 
geophysically led 
exploration in proven 
basins = amplitudes

ÅIt simply does not 
deliver in mature basins

ÅIts time to go back to 
geology..

ÅIn frontier basins and in areas 
with imaging issues then yes 
it still has a part but it is not a 
magic bullet in mature basins
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Emerging

Globally significant exploration 
discoveries
of the last decade..

Increasing Exploration Maturity/Drilling

Undrilled 1st Discovery1st well
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MatureFrontier

New Province Discoveries

Å Mangala/India/Cairn/2005

Å Lake Albert/Uganda/Tullow nee Hardman/2006+*

Å Santos Subsalt/Brasil/Petrobras/2006 

Å Jubilee/Ghana/Kosmos/2007**

Å Tamar/Israel/Noble/2009*

Å Ravuma/Mozambique/Anadarko/2012*

Å Senegal/FAR & Cairn/2014 SNE & FAN *

Å Pobeda (Victory)/Kara Sea/Rosneft/2014

Å Liza Exxon Guyana (2015)

Late/Mature Basin Discoveries

Å Buzzard/UK/Nexen/2001(NAS)

Å Wilcox DW GOM/Baha-2/Shell 2001 (NAS)

Å Tawke/DNO/Kurdistan (2005) ++ 

Å Perla/Venezula/Repsol-Eni/2009 (?NAS)

Å Flemish Pass/Statoil/Canada/2009 

Å Johan Sverdrup/Norway/Lundin/2010 (NAS)

Å Cameia/Angola/Cobalt/2012 (NAS)

Å Zohr Eni Egypt 2015 (NAS)

Red discoveries 

are amplitude 

supported
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Emerging

My conclusion is..

Increasing Exploration Maturity/Drilling

Undrilled 1st Discovery1st well
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MatureFrontier

New Province Discoveries

Å Mangala/India/Cairn/2005

Å Lake Albert/Uganda/Tullow nee Hardman/2006+*

Å Santos Subsalt/Brasil/Petrobras/2006 

Å Jubilee/Ghana/Kosmos/2007**

Å Tamar/Israel/Noble/2009*

Å Ravuma/Mozambique/Anadarko/2012*

Å Senegal/FAR & Cairn/2014 SNE & FAN *

Å Pobeda (Victory)/Kara Sea/Rosneft/2014

Å Liza Exxon Guyana (2015)

Late/Mature Basin Discoveries

Å Buzzard/UK/Nexen/2001(NAS)

Å Wilcox DW GOM/Baha-2/Shell 2001 (NAS)

Å Tawke/DNO/Kurdistan (2005) ++ 

Å Perla/Venezula/Repsol-Eni/2009 (?NAS)

Å Flemish Pass/Statoil/Canada/2009 

Å Johan Sverdrup/Norway/Lundin/2010 (NAS)

Å Cameia/Angola/Cobalt/2012 (NAS)

Å Zohr Eni Egypt 2015 (NAS)

..that amplitude supported discoveries are useful in 

frontier settings since it helps de-risk charge but it 

does little for you in mature settings..  Why??

..the answer is simple ïALL the big amplitudes get 

drilled after the initial discovery period and there are 

none left to be drilled in the later exploration phases..

All Amplitudes 

drilled here!!
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ASuggested SE Asian Future Exploration Areas of 

Interest -ïIan Longley personal view 2015

Exploration Themes

1. Complex Basins where technology can deliver 

future material conventional successes (includes 

deep play potential)

2. Deep Water Basins where significant 

conventional potential remains

3. Remote onshore areas with significant 

conventional  exploration potential

Border disputed areas 

with significant 

exploration potential

4. Challenging fluids/gases ïCO2/heavy oil

5. Areas with material unconventional potential

Chindwin 

Basins
Onshore & Shallow 

Water Myanmar

DW Myanmar/ 

Bengal Basin

Onshore North 

Sumatra

DW North 

Sumatra

Thai Cambodia 

JDZ

CO2 rich 

Malay 

Fields

S Sumatra CBM

W Java Heavy 

oil

Triton Horst

Phu Khanh 

/ DW NC 

Son

E 

Natuna

DW Taiwan

Philippines

Kutei Barito 

CBM

DW 

Tarakan

Tomori 

Deep

Onshore E 

Timor

Aru Trough

W Papua 

Basin 

Extension

E Papuan 

Basin

S Makassar 

Basin

Longley, 2015 SEAPEX ConferenceA modified version of my 2015 summary ï
Significant Indonesian Frontier Basin potential remains in NNSum (AS) and Eastern Indonesia (mainly NAS)

East 

Java



CONFIDENTIAL

Akimeugah

Basin - Proven
Kau-Strickland Trough 

ïa Proven HC kitchen -

oil & gas mature 

present day

Ketu-1

Basement Temperature Map (0Ma) ðOil onset ~100C, gas onset ~135C

West Papua Source Rock Characterisation, Maturity & Migration



CONFIDENTIAL

Akimeugah Basin 

- Proven

Kau-Strickland Trough ïa 

Proven HC kitchen - oil & 

gas mature present day

Ketu-1

Long distance migration(>100km)  from the Kau-

Strickland Trough is well established beneath thick 

Ieru top-seal i.e. Lake Murray-1 and Manta-1

Regional migration pathways suggest that the 

East Papua JSA and the northern part of the SE 

Papua PSC, perhaps as far south as the Boha

oil seep have access to the proven HC kitchen

West Papua Source Rock Characterisation, Maturity & Migration



Eastern Indonesia is all about understanding the interchange between the Mz and the 

Tertiary depocenters ïthe industry perceives this area as ñrisky and expensiveò



Discovered vs my estimated YTF Volumes for Different Potential Exploration Areas in Eastern Indonesia
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What can be done?

Proven 
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Led Exploration

Non Amplitude

Supported

Exploration

Geophysically

Led Exploration

Amplitude

Supported

Exploration

ñSimpleò 

Basins

ñComplex

ò 

Basins

ÅFrontier Basin Potential 
remains in Indonesia

ÅGood geology and regional 
thinking key skills 
Å(+ competitive fiscals)

ÅNot industry focus right now..

Eastern 

Indonesia

N NSUM
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What can be done?

Proven 

Basins

Frontier 

Basins

Geologically 

Led Exploration

Non Amplitude

Supported

Exploration

Geophysically

Led Exploration

Amplitude

Supported

Exploration

ñSimpleò 

Basins

ñComplex

ò 

Basins

ÅFrontier Basin Potential 
remains in Indonesia

ÅGood geology and regional 
thinking key skills ï(+ 
competitive fiscals)
ÅNot industry focus right now..

Eastern 

Indonesia

N NSUM
So if Frontier Basins are unlikely to deliver materially in the 

short-medium term in Indonesia we are left with proven basins 

ïprincipally located in Western Indonesia ïwhere geophysical 

ñwinky blinkiesò are unlikely going to deliver miracles.. and all 

the simple structures are drilled..
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What can be done?

Proven 

Basins

Frontier 

Basins

Geologically 

Led Exploration

Non Amplitude

Supported

Exploration

Geophysically

Led Exploration

Amplitude

Supported

Exploration

ñSimpleò 

Basins

ñComplex

ò 

Basins

ÅThe second key 
issue is to divide 
the proven basins 
into effectively 2 
different types

ÅMy old ñserendipity index 
concept..ò you cannot find 
large discoveries in simple 
basins that are well 
understood and imaged that 
have been efficiently 
explored..

ÅYou effectively want the 
shaly complex basins 
(complex in a stratigraphic or 
structural sense) with 
multiple source kitchens 
levels ïthese are the basins 
you can hide things in..

1. Which basins will 

have large complex 

traps present?

2. Where in those 

basins should I 

chase complex 

traps?
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ASuggested SE Asian Future Exploration Areas of 

Interest -ïIan Longley personal view 2015

Exploration Themes

1. Complex Basins where technology can deliver 

future material conventional successes (includes 

deep play potential)

2. Deep Water Basins where significant 

conventional potential remains

3. Remote onshore areas with significant 

conventional  exploration potential

Border disputed areas 

with significant 

exploration potential

4. Challenging fluids/gases ïCO2/heavy oil

5. Areas with material unconventional potential

Chindwin 

Basins
Onshore & Shallow 

Water Myanmar

DW Myanmar/ 

Bengal Basin

Onshore North 

Sumatra

DW North 

Sumatra

Thai Cambodia 

JDZ

CO2 rich 

Malay 

Fields

S Sumatra CBM

W Java Heavy 

oil

Triton Horst

Phu Khanh 

/ DW NC 

Son

E 

Natuna

DW Taiwan

Philippines

Kutei Barito 

CBM

DW 

Tarakan

Tomori 

Deep

Onshore E 

Timor

Aru Trough

W Papua 

Basin 

Extension

E Papuan 

Basin

S Makassar 

Basin

Longley, 2015 SEAPEX ConferenceA modified version of my 2015 summary ï
Indonesian Complex Basin examples ïEast Java & ?North Sumatra

East 

Java
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ÅExample of a Simple Basin Central Sumatra vs a 
Complex Basin East Java

Complex vs Simple Basins

Å Big discoveries early

Å Basin now creamed

Å Basically one play/target 

level

Å Drilled to economic limit

Å Efficiently explored ï

Å Potential for large complex 

traps minimal

Å Big discoveries late

Å Basin not creamed

Å Multi-play/target levels

Å Exploration less efficient ï

onshore/offshore multi-

operators

Å Potential for large complex 

traps significant

Central Sumatra Basin

East Java Basin
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What can be done?

Proven 

Basins

Frontier 

Basins

Geologically 

Led Exploration

Non Amplitude

Supported

Exploration

Geophysically

Led Exploration

Amplitude

Supported

Exploration

ñSimpleò 

Basins

ñComplex

ò 

Basins

ÅThe third issue is 
where to look for 
large complex 
traps in these 
complex basins?

ÅComplex traps are 
generally multi-seal 
(top/base/flank) and are 
inherently risky

ÅThe best place to explore 
for these is in proven play 
segments where the other 
risks 
(reservoir/seal/charge) are 
all proven

ÅTraditional Play Analysis 
identifies these areas.. 

1. Which basins will 

have large complex 

traps present?

2. Where in those 

basins should I 

chase complex 

traps?
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What can be done?

Proven 

Basins

Frontier 

Basins

Geologically 

Led Exploration

Non Amplitude

Supported

Exploration

Geophysically

Led Exploration

Amplitude

Supported

Exploration

ñSimpleò 

Basins

ñComplex

ò 

Basins

Proven 

Play 

Segments

Unproven 

Play 

Segments

This is where you 

look for complex 

traps

Å Play Analysis IS basic petroleum geology

Å Nothing new or magical

Å All we have done is build a piece of software that 

geologists can use and understand..

Å = Common Risk Segment Mapping PLUS trap type 

tested PLUS you can include and evaluate prospects in 

context

Å Play Analysis is NOT traffic light maps!!

Å Player is useful in all settings but is most useful in mature 

play settings where geos generally drown in data..
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1. Introduction / the current global 
exploration challenge

2. What has happened in SE Asia..

3. Indonesia ïwhat can we do? A simple 
plan..

4. Player and play mapping theory

5. The East Java Basin example

6. Summary

Outline
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We are the industry leader

Evaluating/Procurement nowé

We are global, have a 

24 hour support 

service (that helps 

customers build and 

maintain projects) and 

have training courses 

established and used 

by our clients

We have been around 

for 8 years and have 

had one senior 

developer working for 

8 years and 3 

additional developers 

working with him for 

the last 3.. 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJS6vrGutsgCFRP1gAodotYM6Q&url=http://www.t-c-w.com.au/our-work/44-melbourne-opening-2&psig=AFQjCNFi9Ei01bIBjCt_U2BRGbLckzANyQ&ust=1444513530400680
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCITpgdmc08gCFYK1Ggodp0QCGw&url=http://www.cobaltintl.com/&psig=AFQjCNHidGzyLcFRIaKX1y2uA5y2R7NTCg&ust=1445505191235763
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G I S - PA X  

O r g a n i s a t i o n C o l l a b o r a t o r s

Industry leading 

training and advice 

company

Industry leading data suppliers 

to the E&P companies

E&P Companies

Multiple contacts plus 

attendees to annual User 

Group Meeting to discuss 

product developments



Structured Project/Defined Plays Freeform=Undefined Play Intervals

CONVENTIONAL PLAY EVALUATION UNCONVENTIONAL 

PLAY EVALUATION

ArcMap Environment

Intranet / Arc Server Environment

Company Library of Player and Playpen Projects that 

can be viewed on your intranet and be uploaded or 

downloaded with a single click

Petrel Exports 

via Plug-in

Neftex

Indicative 3rd Party 

input data Indicative Company 

Inputs

Conventional..

Discovery volumes

TWT/depth grids

Well failure evaluations

Paleogeog/GDE maps

Source rock evaluations

Migration evaluations

Real prospect evaluations

Psudo prospect estimates

Confidence maps

Drilling costs

Value estimates $/boe

Key image database

Unconventional..

Depth maps

Temperature maps

Maturity maps

Thickness maps

TOC maps

Pressure maps

Shale density maps

Drilling cost maps

Distance to pipelines

Other maps

AccuMap

E&P data

Pathfinder

Other 

Databases

The GIS-Pax Product Suite

Indicative Company Outputs

Calibration of success rates and volumes by play and trap type

Play & Basin Traffic Light or Numeric Sweetspot Maps

Quantitative Play and Basin Assessments ïBasin Yet-to-Find estimates

Block Rankings by Block/Section or Play/Bench level

Block Rankings by volume and/or value rankings

Custom 3rd Party 

export data

Customised Export for 

EV2 evaluations

Efficient Knowledge 

Capture

Version Control

Store of key documents

Easy download and 

update functionality
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1.
Reservoir Presence

Result

Composite Common Risk Segment Map 

(shows overall play risk)

small low risk area removed

due to burial depth (porosity)

Composite Common Risk Segment Map 

(shows overall play risk)

3.
Seal Presence + Effectiveness

Reservoir Presence

Reservoir Effectiveness

no change to composite risk

In

4. Petroleum Charge

Reservoir Presence

Reservoir Effectiveness

Seal Presence + Effectiveness

Low & mod. risk area

reduced due to charge

Simple Traffic Light Mapping

= ñHighò Risk

= ñModerateò Risk

= ñLowò Risk

after Fraser 2012

2.
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Split Risking Stacking

} Each Polygon has 3 values ï

} shared/play x not/shared/local/prospect specific = Average Prospect 
POS/COS/Pg

Reservoir

Trap Presence

Charge

Seal /Trap Effectiveness

Play CRS Maps

Play Prospect Overall

X =

This stack defines 

where the play is 

proven= the 

fairways.

This stack defines 

the inherent 

variability of the 

prospect level risks.

This stack is an 

estimate of what 

a typical prospect 

COS might be.

This list of play elements 

is customisable in Player 

by company and project

Doing the splitting of chance is a skill that has to be taught. It is easy but many 

people in the industry today including many very senior explorers have never 

seen this approach and get confused/scared then retreat to the myopic traffic 

light world. For the record IF you have a split risk evaluation in Player you can 

easily output a traffic light stack for these managers ïthe reverse is not true!
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ÅThe 3 advantages of split risk maps are.
ÅThere is a direct numeric link between the play maps and the 

prospect risking estimates

ÅIn areas with complex geology the play fairways are readily 
defined and identified

ÅThe impact of success of one prospect on others can be quantified

Play Maps Types- Split Risk

Play 

Map 

Type

Spati

al 

Insig

ht

Boundari

es 

Geologica

l?

Map Link 

to

Prospect 

Risk 

Values

Complex 

Areas -

Definition 

of play

fairways

Portfoli

o

Impact 

of 

succes

s

Goldilocks P O O O O

Average 

Prospect P P P O O

Split Risk P P P P P

Goldilocks =

Traffic Lights

Average 
Prospect

Split 
Risk

Qualitative

Quantitative

YTF and value

mapping

Regional 

quick look

Detailed 

heartland

areas

Little LotsData/Time 

available

F
u

n
c
ti
o

n
a
lit

y

Study Scope

Common Risk Maps
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Play Mapping Types

Prospect

s

Play 

Maps

Portfolio 

Analysis

Prospect

s  

Play 

Maps

Portfolio 

Analysis

These play 

mapping types 

have NO linkage 

between 

prospects and 

plays (or any kind 

of analysis)

Split risking play 

mapping types have 

direct linkage 

between prospects 

and plays and 

Player can do smart 

analysis

Play Based 

ExplorationNot Play 

Based 

Exploration!

Split Risk maps integrate play 

and real prospect evaluations

Traffic Light Maps do NOT.
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1. Introduction / the current global 
exploration challenge

2. What has happened in SE Asia..

3. Indonesia ïwhat can we do? A simple 
plan..

4. Player and play mapping theory

5. The East Java Basin example

6. Summary

Outline



East Java Basin Location Map, showing study area, bathymetry (200m

and 1500m bathymetry contours highlighted), wells & fields.

East Java Study Area (AOI)

Zoom area

Longley et al., 2016 (this conference)

AOI
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For each play: Reservoir presence,

effectiveness, seal & shows evaluated

for Player post-drill well analyses

Sequence 

Framework

-19 Plays 

Defined

Play intervals

established through well 

correlations, 

biostratigraphy 


