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P1W3 Outcomes & Way Forward

• The case study teams of Indonesia, Malaysia and Thailand have agreed on the following work

assignments for the study :

1. Indonesia Team

a. Convert the time structure map to depth

b. Heat flow map, geothermal gradient - inputs to basin modeling

c.To make a 2D basin modeling, with the 2 other countries to provide their data

2. Malaysia

a. Seismic facies map – Thailand to provide their data to Malaysia

b. Chronostratigraphic map

3. Thailand

a. Structural cross-section (using at least 3 lines)



DEPTH MAP  of JOINT STUDY AREA



QUALITY and QUANTITY DATA

Figure 1.1 BASEMAP OF THE STUDY AREA

Note : Almost the available seismic data is migration/stack  vectorized

All well data are 
vertical well.

Only two wells have 
complete log information, 
but minimum sonic and 
density log data.

Tabel 1.2 The existing well data

Seismic data consists of some seismic vintage s

Tabel 1.1 Seismic 
data supporting 
the study

Spacing seismic 
data is not dense.  
After loading the 
seismic data, we 
have about 15 
seismic lines, see 
Figure 1.1

UTM Zone 47 (96E-102E Long) North
Datum : Bessel 1841

Amplitude, continuity and resolution seismic data are moderate quality
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In this study doesn’t  have any 
velocity information. Converting 
time to depth used check-shot 
information only.

Figure 1.1

All well data have check-shot data 
but unfortunately the sampling 
data is not densely, see Figure 1.1

Tabel-1.3

Tabel 3.1 contains well top 
marker at each well, 
except W9 C-1 well

Not all well data have 
complete well top marker. 

There are five (5) horizons 
picked in the study. The  
interpreted horizons  are 
marked by highlight with blue 
color.



a. Sea bed – blue
b. Top Upper Miocene – Green
c. Miocene Unconformity  – Yellow
d. Top Syn‐rift – Orange
e. Basement – red/purple

a. Maps – 1: 500,000
b. Seismic sections – 5cm/sec, vertical 
up to 6 sec.

AGREEMENTS



Synthetic seismogram was not created because the available log data not support and also not complete 
log data at the interested depth range. Fortunately, in general the check-shot  quality is good enough. By 
using the check-shot, we have good in well tied to seismic. Next, this information will be used to convert 
time to depth. 

All seismic lines below (un-fault interpretation sections) crossed by or close to well are used as key line for 
seismic interpretation, actually many faults mainly in basement.

LINE NSO69 46 (INDONESIA)

NW SE

Time Structure Map 
of Basement

± 53 km



NW SE

LINE 83MS09 (MALAYSIA)

Time Structure Map 
of Basement

±41km



± 96.5 km

DMR95-125 (THAILAND)

Time Structure Map 
of Basement

W E



COMPOSITE SEISMIC SECTION)



The equation resulted from the 
time depth curve beside is used 
to generate initial depth.

Then, initial average velocity can also 
be calculated.

Next step, the initial average velocity 
is adjusted and calculated until the 
obtained calculated depth matching 
with depth value at each well.



DEPTH STRUCTURE MAP
BASEMENT

TIME STRUCTURE MAP
BASEMENT
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C.I. 100 meter100 KM
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TIME STRUCTURE MAP
TOP SYN-RIFT

DEPTH STRUCTURE MAP
TOP SYN-RIFT

C.I. 50 ms100 KM

NORTH

C.I. 50 meter100 KM

NORTH



TIME STRUCTURE MAP
MIOCENE UNCONFORMITY

DEPTH STRUCTURE MAP
MIOCENE UNCONFORMITY

C.I. 50 meter100 KM

NORTH

C.I. 50 ms100 KM

NORTH



TIME STRUCTURE MAP
KEUTAPANG Fm.

(TOP UPPER MIOCNE)

DEPTH STRUCTURE MAP
KEUTAPANG Fm.

(TOP UPPER MIOCENE)

100 KM

NORTH

C.I. 25 meterC.I. 50 ms
100 KM

NORTH



TIME STRUCTURE MAP
SEA BED

DEPTH STRUCTURE MAP
SEA BED

There is no top marker information in sea bed, so we generate depth structure map with giving 
sea water velocity assumption = 1500 m/s

C.I. 25 ms100 KM

NORTH

C.I. 25 meter100 KM

NORTH



ISOPACH MAP
BASEMENT-SEABED

(SEDIMENT THICKNESS)

ISOCHRONE MAP
BASEMENT-SEA BED



Conclusion and Recommendation

This study is supported by seismic and well data in minimum amount, for regional study 
the structure maps have given description of basement low and high but for detailed 
study needs more densely seismic data and also velocity data.

Ideally, the existing seismic data doesn’t consist of many seismic vintages, so seismic data 
will have almost the same of amplitude, phase, resolution. With good data quality we can 
interpret stratigraphic and structural events more detail and yields more reliable maps. 
And also we can create some seismic attribute maps.

In this study, the well data is very minimum. The well data are not supported by complete 
log and check-shot data. For creating synthetic seismogram needs complete sonic and 
density log data. We need also better check-shot data quality in order to get the reliable 
well tie to seismic.



2D Basin Modeling of JOINT STUDY AREA



The 2D Basin modeling was carried out in order to reconstruct the 
geohistory model of sedimentary layers; Source Rock maturation and 

distribution; HC generation and Migration within the selected sections, 
. 

Introduction

BETTER UNDERSTANDING OF PETROLEUM SYSTEM

IMPROVE EXPLORATION SUCCES RATIO



 Building the geometric model, 

 setting the input parameter, 

 validation, trial and error, 

 and interpretation.

Method

In general, basin modeling work method can be divided into :  



SOME INPUT FOR BASIN MODELING



BIOSTRATIGRAPHIC CHART OF GPM-1 

Age 
determination 
for Horizons

Convert  
Absolute age 
for Horizons

Relative age 
of the 
horizons



Volcanic Peutu considered to 
be Bampo/Parapat Formation 
equivalent (Syn-rift).

Well log interpretatiopn

Lithology Composition

Determinating Thermal 
conductivity of the 
Formations/Horizons



Thermal Conductivity of Rocks  in the NSB

Thamrin, et. al, 1983



Thermal Conductivity of Rocks Formation from GPM-1 Well 



Calculating Thermal Gradient (TG) & Heatflow on GPM-1 Well 



THERMAL GRADIENT MAP Thamrin, et. al, 1983



HEATFLOW MAP Thamrin, et. al, 1983



A. Geochemical Data

Gleumpang Minyeuk-1 Well

Formation Lithology
Number of 

samples

TOC
S1+S2 

Dominant 

Kerogen Type

HI Ro TMAX
(WT %)

range average (mg/g rock) range average (%) (°C)

Julu Rayeu 
Shale/Clays

tone 
12 0.88 – 1.47 1.025 1.00 – 5.78 III/II 103 - 131 115 0.25 – 0.41 426 - 432 

Peutu 

Shale/Clays

tone 
2 0.73 - 0.95 0.83 2.31 - 5.78 III/II 196 - 226 211 0.53 – 0.59 354 - 358

Limestone 10 0.08 – 0.18 0.13
-

- - - 0.77 – 1.57 -

Ls/Clyst 10 0.1 – 1.52 0.422
0.1 – 2.63 

(2)
- 80 – 106 (3) 115 0.32 – 2.09 429 (1)

Basement Sst/Volc. 2 0.22 – 0.24 0.23 - - - - - -



Buck & Mc. Culloh (1994)

 Shales & mudstones of Bampo & Peutu Formation  were 
dominantly tipe III kerogen with TOC  range from 0.5 % to 3 %.



VITRINITE REFLECTANCE

Gleumpang Minyeuk-1

For Modeling Validation



REGIONAL COMPOSITE SEISMIC LINES FOR 2D BASIN MODELING

A

C

B

GPM-1

Sikao-1

Langun Timur-1

Singha Besar-1

W9 C-1

NSB C-1



BASIN MODELING RESULTS



A

A’

A A’

CROSSING OR NEAR Gleumpang Minyeuk-1

Section length :  + 420 km

COMPOSITE SECTION A



STRATIGRAPHY

Projected Gleumpang  Minyeuk-1

COMPOSITE A

sea level

Top Upper Miocene  - Sea Bottom (present day) sequence

Top Miocene Unconformity s– Top Upper Miocene Sequence

Syn Rift sequence – Top Miocene Unconformity sequence

Top Basement – Top Synrift Sequence

SW E

INDONESIA THAILAND



Projected GPM-1

Sea Bottom lithology of GPM-1

Top Miocene  lithology of GPM-1

Miocene  lithology of GPM-1

Syn Rift lithology ofGM-1

COMPOSITE A

sea level

LITHOLOGY

SW E

INDONESIA THAILAND



Modeling Validation

Measured Ro

Calculated Ro 
Ro = 0.6 % 

+ 1175 m



SIMPLIFIED BURIAL HISTORY MODEL

Top Upper Miocene  - Sea Bottom (present day) sequence

Top Miocene Unconformity s– Top Upper Miocene Sequence

Syn Rift sequence – Top Miocene Unconformity sequence

Top Basement – Top Synrift Sequence

GPM-1A B
Sea level

LATE  MIOCENE (5.3Ma)

PRESENT DAY (0 Ma)

MIDDLE  MIOCENE (13.8Ma)

EARLY  MIOCENE (20.4 Ma)

A

B



Projected GPM-1
MATURATION MODEL

Ro = 0.6 %

SW E

INDONESIA THAILAND



TRANSFORMATION RATIO MODEL
Projected Gleumpang Minyeuk-1

SW E

INDONESIA THAILAND



SATURATION MODEL
Projected Gleumpang Minyeuk-1

Possible HC expulsion/Migration

SW E

INDONESIA THAILAND



Note on Basin Modeling

For better results or more realistic results,  there are some  items that must be considered :

facies map or facies distribution along the composite line for 2D modeling is needed to guide 
lithology model along the 2D section line

Example of facies didtribution along the 2d Section

Eroded section (missing rocks/formations) must be predicted if unconformities  occurs.

Absolute age for every horizons if  it is possible must be controlled by biostratigraphic data or 
dating 



B’B

B

B’

COMPOSITE SECTION B

Langgun Timur-1, Singha Besar-1, W9 C-1 WellsCROSSING OR NEAR : 

Section length :  + 686 km



Top Upper Miocene  - Sea Bottom (present day) sequence

Top Miocene Unconformity s– Top Upper Miocene Sequence

Syn Rift sequence – Top Miocene Unconformity sequence

Top Basement – Top Synrift Sequence

COMPOSITE B

sea level
INDONESIATHAILAND MALAYSIA



MODELING COMPOSITE B

Need VR PROFILE From Langgun Timur-1 or Singha Besar-1, W9 C1 Wells for modeling 
validation
Need Lithology Composition from Langgun Timur-1, Singha Besar-1, W9 C-1 Wells

VR  data of Langgun Timur -1



C C’

C

C’

NSB C-1, Sikao-1 WellCROSSING OR NEAR : 

Section length :  + 620 km

COMPOSITE SECTION C



COMPOSITE C
sea level

Sea Bottom – Top Upper Miocene sequence

Top Upper Miocene Layer – Top Miocene Unconformity sequence

Top Upper Miocene Layer – Top Syn Rift sequence

Top Basement – Top Synrift Sequence

INDONESIATHAILAND



MODELING COMPOSITE C

Need VR PROFILE From Sikao-1 Wells for Modeling validation
Need Lithology Composition from Sikao-1 Well & NSB-C-1 Well



A

C

BLimit/ boundary of thermally matured sediment

GPM-1

Sikao-1

Langun Timur-1

Singha Besar-1

W9 C-1

NSB C-1

MATURITY MAP DERIVED FROM 2D MODELING

From the 3 
regional 2D 
modeling sections 
we can create 
regional maturity 
map by limitating
an area with Ro = 
0.6 % 

R
o

 = 0
.6

 %

Two others 
2D lines must 
be completed. 

Need data of Sikao-1, 
langgun Timur-
1/Singha Besar-1, and 
W9 C-1 as mentioned 
above



THANK YOU


