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INTRODUCTION





Comparison of the Carboniferous, Permian, 
and Triassic sequences in the Sibumasu

BASEMENT LITHOLOGY

and Triassic sequences in the Sibumasu 
terranes of eastern Sumatra, West 
Malaysia and Thailand, and Gondwana 
Terrane in NW Australia

(Barber et al., 2005)

C f C fComparison of the Carboniferous, Permian, 
and Triassic sequences of the eastern 
Sumatra Sibumasu Terrane and GRDC map 
sheets, the Indochina Terranes of west 
S d h M l P i lSumatra and the eastern Malay Peninsula



Cross section of the Sumatra Subduction 
System from the floor of the Indian Ocean 
to the Malay Peninsula

(Barber et al., 2005)



BASEMENT TYPE

BASEMENT 
CONFIGURATION

(In Barber et al., 2005)
(Hutchison,1994)

(Barber et al., 2005)

CONFIGURATION



During the Mid – Late Triassic, the whole of 
Sumatra and Peninsular Malaya were 
subjected to NE- SW extension with the 
f ti f l th th d NWformation of several north - south and NW –
SE graben structures, the Kualu and Tuhur 
basins in Sumatra and the Semantan and 
Semanggol Basin in Malaya, separated by 
intervening horst blocks.   

(Barber et al., 2005)



2741 64 2741 7m Argillaceous

Sample From POLONIA‐1

2741.64 – 2741.7m                       Argillaceous 
Sandstone (Kualu Fm.); the chief detrital grains of 
this sample are quartz; the grains have tangential and straight 
grain contacts withintergranular spaces infilled with authigenic 
clays and calcite cementclays and calcite cement.

PPT‐2A PPT‐1

Polonia‐1
BHR‐1



PPT 2APPT‐2A

Sample PPT‐1 Well, 2595m; fine SS; quartz grains, and chert rock 
fragments with slightly sutured grain contacts; visible porosity 

l % l ll i d 10 1 %generaly 5%, locally increased to 10 – 15%. 

Mulhadiono, 1984

Kualu Fm.Eq. (2,525 ‐2,725m); Max.porosity 
is 12%, average 2‐5%, Sw is about 85%, and K is 
<10mD, with very fresh water <1000ppm Cl. Sample PPT‐2 Well, 2650.8 – 2650.86 m; lithic SS; quartz grains 

dominant, poorly sorted, and individual grains are– 15%.



PPT‐2A PPT‐1

Polonia‐1
BHR‐1

Mulhadiono, 1984





(Andreason et al., 1997)



(Andreason et al., 1997)



Schematic cross section showing geological model of N. Sumatra basin

(Widarmayana, 2007)(Widarmayana, 2007)



(Barber et al., 2005 modified)

(Hakim et al 2007)(Hakim et al., 2007)





North Sumatra Tectonic Elements (Present day)

( h d )(Sosromihardjo, 1999)

Tertiary structural and basin 

(Barber et al., 2005)

y
evolution of Sumatra



Present day internal framework of the North Sumatra 
Basin

STRUCTURAL FRAMEWORK OF N SUMATRA BASIN

(modified after Kamili et al., 1976)

(Clure, 2005)

STRUCTURAL  FRAMEWORK OF N.SUMATRA BASIN



(Collins et al., 1996)

Basin development : Syn rift period Basin development : Late rift & 
Sag periods



Schematic cross section showing geological 
model of N. Sumatra basin

(Collins et al., 1996)



Play Concept and Risk





BOUGUER GRAVITY IMAGES AND 
CONTOUR LINES MAP
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BURIAL HISTORY BASED ON POLONIA‐1 WELL 

Top Oil Window 
at 2400 m 

Expulsion onp
Pliocene (4 Ma) 
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Sedimentology, Petrography
Middle Miocene - NSB
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TWT Structure Middle Baong
Gebang-deep & Tanjung Pura AreaTWT Structure Belumai

Gebang-deep & Tanjung Pura 
Area

TWT Structure Basal Sand
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Reservoir Thickness and Quality
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Water Bottom

Julu Rajeu

ASH05-43A

Julu Rajeu
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Keutapang

Middle Keutapang

Baong

BelumaiBelumai

PreTertiary

Series of Half Graben System



W E
Water Bottom

Julu Rajeu

Seurula
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Glagah oil
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Untested Play in West Glagah







East Perlak-1East Perlak 1 

Spud date: oct.1981

Objective: Turbidite sandstone Baong 
Formation, carbonate Peutu FormationFormation, carbonate Peutu Formation 
and sandstone of Brukash Formation.

Deep well drilled in Perlak Platform

R lt f E t P l k 1Result of East Perlak-1
Baong Formation consists mainly of 
interbedded fine sandstone and shale
Peutu Carbonate consists of interbedded 
fi d t d l kt i ffine sandstone and planktonic foram 
bioclastic wackestone in the upper part and 
planktonic foram bioclastic wackestone in 
the lower part. Depositional environment is 

i ditiopen marine condition.
Brukash Formation composed of 
interbedded fine sandstone and shale. TD at 
Pre-Tertiary Dolomite?



Bouguer Gravity Map

Gravity map showing main 
structural trends. Blue denotes 
thick and red denotes thinthick and red denotes thin.







Correlations – Northern Basin



Correlations – Southern Slope Area



Well data with results
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Oil 
Generation

Early 
Oil Generation

In BLD-1 Well at the time < 4 million year ago estimated had happened early stages of the oil generation 
in the upper part of Prapat Formation



Thermal Geohistory

OilOil 
Generation

Estimated the formation of hydrocarbons in the BLD-1 Well happened on the upper part of Prapat 
Formation at temperature 105° - 120° C and occurred in 2 million years ago



Conclusion

• There are potential for pre-Tertiray play in North Sumatra Basin 
(NSB)

• Oligo-Miocene carbonate still the main target for exploration  in 
NSB.

• Finding prolific basin like Java and Lho Sukon Deeps is a must in 
NSB for high impact exploration target (Arun/NSO size). 

• Distribution of Middle Baong sandstone still poorly understood g p y
especially in Andaman area.

• For sandstone play need to have a good trap since tectonic is 
relatively intense during Plio-Pleistocene.y g

• Despite all the risk, NSB still have a potential for exploration to 
finding big hydrocarbon resources.

• Gas shortage to LNG/PIM/DMO need to fulfilled by explore the NSBGas shortage to LNG/PIM/DMO need to fulfilled by explore the NSB


