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INTRODUCTION 

TOBA LAKE 



P1W4 Outcomes & Way Forward 
 
  
Malaysia had carried out the seismic  facies mapping for Keutapang and Baong 
Formations and also constructed the chronostratigraphic chart and Common Risk 
Segment (CRS) map for Baong and Keutapang formation. 
 

Indonesia will update the basin modeling and fine tune with the data 
sets  from Thailand & Malaysia.   
  
Thailand and Indonesia will help Malaysia to fine tune the well correlation, chrono-
stratigraphic chart and Common Risk Segment (CRS) maps. 
  
Indonesia and Malaysia will help Thailand to fine tune the structural cross-section of 
the study.” 
 



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. 

THE AGREEMENTS 



Toba Lake 

PREVIOUS RESULTS 



DEPTH STRUCTURE MAP 
BASEMENT 

TIME STRUCTURE MAP 
BASEMENT 

C.I. 50 ms 100 KM 

NORTH 

C.I. 100 meter 100 KM 

NORTH 

SUBSURFACE MAP 



ISOPACH MAP 
BASEMENT-SEABED 

(SEDIMENT THICKNESS) 

ISOCHRONE MAP 
BASEMENT-SEA BED 

SUBSURFACE MAP 



REGIONAL COMPOSITE SEISMIC LINES FOR 2D BASIN MODELING 
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C 
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GPM-1 

Sikao-1 

Langun Timur-1 

Singha Besar-1 

W9 C-1 

NSB C-1 



A 

A’ 

A A’ 

CROSSING OR NEAR Gleumpang Minyeuk-1; Section length :  + 420 km 

COMPOSITE SECTION A 

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 

sea level 
Projected Gleumpang  Minyeuk-1 



Projected Gleumpang  Minyeuk-1 
MATURATION MODEL 

Ro = 0.6 % 

SW E 

SATURATION MODEL 
Projected Gleumpang  Minyeuk-1 

Possible HC expulsion/Migration 

SW E 

2D BASIN MODELING RESULT of COMPOSITE SECTION A 



P1W5 PROGRESS 

Toba Lake 



LITHOLOGY COMPOSITION FOR BASIN MODELING 

UPDATE NEW  DATA 



VR data GPM-1 (Ind) VR data W9-C1 (Tha) 

Vitrinite Reflectance  (VR) data for Bsin Modeling UPDATE NEW  DATA 



MODELING VALIDATION 

Measured Ro 

Calculated Ro  

Ro = 0.6 %  
+ 1145 m 

GPM-1 
W9-C1 

Measured Ro 

Calculated Ro  

Ro = 0.6 %  

+ 2100 m 



A 

A’ 

A A’ 

COMPOSITE SECTION A 

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 

sea level 

Projected  GPM-1 

CROSSING OR NEAR Gleumpang Minyeuk-1; Section length :  + 420 km 

SW E 



Ro = 0.6 % 

PRESENT DAY (0 Ma) Present Day  Maturation Model 

Ro = 0.6 % 

MIDDLE MIOCENE (13.8  Ma) First Maturation Model 

MATURATION MODEL 

Projected  GPM-1 

Projected  GPM-1 

SECTION A 



HC expulsion/ migration 

PRESENT DAY (0 Ma) 
Present Day expulsion/ migration Model 

Mi0-Plicene (5 Ma) 
First expulsion/ migration Model 

HC expulsion/ migration 

HC SATURATION MODEL 

Projected  GPM-1 

SECTION A 



B’ B 

B 

B’ 

COMPOSITE SECTION B 

CROSSING OR NEAR :  Langgun Timur-1, Singha Besar-1, W9 C-1 Wells; 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 

sea level 
W9-C1 Langgun Timur-1 

Singha besar-1 W SE 



Ro = 0.6 % 

PRESENT DAY (0 Ma) 
Present Day  Maturation  Model 

Ro = 0.6 % 

LOWER MIOCENE (22.5 Ma) First Maturation Model 

MATURATION MODEL 

SECTION B 

W9-C1 



HC expulsion/ migration 
PRESENT DAY (0 Ma) 

Present Day expulsion/ migration Model 

HC SATURATION MODEL 

MIDDLE MIOCENE (16.5 Ma) 

HC SATURATION MODEL 

First expulsion/ migration Model 

HC expulsion/ migration 

SECTION B 

W9-C1 



EXPERIMENT ON SECTION B USING TYPE I KEROGEN 

W9-C1 

Present Day expulsion/ migration Model 

HC expulsion/ migration 

PRESENT DAY (0 Ma) Present Day expulsion/ migration Model 

HC expulsion/ migration Type I Kerogen, TOC : 2% 

Type III Kerogen, TOC : 2% 

PRESENT DAY (0 Ma) 



C C’ 

C 

C’ 

CROSSING OR NEAR :  NSB C-1, Sikao-1 Well, Section length :  + 620 km 

COMPOSITE SECTION C 

sea level 
Sikao-1 NSB C-1 

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 

N SE 



PRESENT DAY (0 Ma) 

Ro = 0.6 % 

MIDDLE MIOCENE (13.8 Ma) First Maturation Model 

Ro = 0.6 % 

SECTION C 

Sikao-1 



HC expulsion/ migration 

PRESENT DAY (0 Ma) Present Day expulsion/ migration Model 

MIO-PLIOCENE (5 Ma) 
First expulsion/ migration Model 

HC expulsion/ migration 

SECTION C 

Sikao-1 



Ro = 0.6 % 

PRESENT DAY (0 Ma) Present Day  Maturation Model 

Ro = 0.6 % 

PRESENT DAY (0 Ma) 
Present Day  Maturation  Model 

PRESENT DAY (0 Ma) 

Ro = 0.6 % 

COMPARISON of PRESENT DAY MATURATION MODEL 



Ro = 0.6 % 

MIDDLE MIOCENE (13.8  Ma) First Maturation Model 

Ro = 0.6 % 

LOWER MIOCENE (22.5 Ma) First Maturation Model 

MIDDLE MIOCENE (13.8 Ma) First Maturation Model 

Ro = 0.6 % 

COMPARISON of FIRST MATURATION MODEL 

SECTION A 

SECTION C 

SECTION B 



HC expulsion/ migration 

PRESENT DAY (0 Ma) 

HC SATURATION MODEL 

Present Day expulsion/ migration Model 

HC expulsion/ migration 
PRESENT DAY (0 Ma) 

Present Day expulsion/ migration Model 

HC SATURATION MODEL 

HC expulsion/ migration 

PRESENT DAY (0 Ma) Present Day expulsion/ migration Model 

COMPARISON of PRESENT DAY HC SATURATION MODEL 



Mi0-Plicene (5 Ma) First expulsion/ migration Model 

HC expulsion/ migration 

MIDDLE MIOCENE (16.5 Ma) First expulsion/ migration Model 

HC expulsion/ migration 

MIO-PLIOCENE (5 Ma) First expulsion/ migration Model 

HC expulsion/ migration 

HC SATURATION MODEL 



SUMMARY 

2D BASIN MODELING OF THE THREE COMPOSITE SECTION OF THE  CASE STUDY AREA 
SUMMARIES  THAT : 

• Thermaly mature (Ro = 0.6%) rocks  lies below 1100 – 2100 m 
(subsea) depth across the Study Area. 

 
• Hydrocarbon Expulsion/Migration mainly occurs in the syn-rift 

area. The favorable area for Hydrocarbon accumulation is  the 
high area  in the edge of the syn-rift. 

 



NEXT STEP 

Closure identification  

RESOURCES ESTIMATION 

DEPTH STRUCTURE MAP 

RISK ANALYSIS 



C.I. 50 meter 100 KM 

NORTH 

Contour area -1350 = 227692.52 Acres 

C.I . = 20 m 

DEPTH STRUCTURE MAP 
BAONG Fm. 

CLOSURE IDENTIFICATION 



DEPTH STRUCTURE MAP 
KEUTAPANG Fm. 

100 KM 

NORTH 

C.I. 25 meter 

C.I . = 5 m 

Contour area -1125 = 114290.40 Acres 

CLOSURE IDENTIFICATION 



DEPTH STRUCTURE MAP 
KEUTAPANG Fm. 

100 KM 

NORTH 

C.I. 25 meter C.I . = 5 m 

Contour area -700 = 17941.27 Acres 

CLOSURE IDENTIFICATION 



RESERVOIR PARAMETER 

(Courteney, et. al., 1989). 



MATUR NUWUN 

THANK YOU 

Toba Lake 


