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RMKS FZ = Surface expression not clear

Gelogy  Map: RMKS FZ not recognized
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•Sesar RMKS berlokasi  di Cekungan Jatim  Utara  
•Sebagai cekungan penghasil HC, Cekungan ini mrpk salah satu area 

eksplorasi  yg paling aktif .

Peta Cekungan sedimen Tersier 
Indonesia (BPMIGAS, 2008)

Rembang Madura Kangean Sakala

Rembang-Madura-Kangean-Sakala (RMKS) 

Fault Zone

Satyana et al 2004 
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NE-SW ridges and half  grabens  in the NE Java basin

Lunt,  2013 Ardhana  1993



Simplified geological map of  the Rembang  - Madura uplift in NE Java

Lunt,  2013



Location map of  wells and topography, Semarang to Rembang

Lunt,  2013



Location map of  wells and topography, Rembang  to Surabaya

Lunt,  2013



Lunt,  2013



Structure of  NE Java Basin

Musliki,1991

Budiyani et al 2001

PENDAHULUAN

Three structure maps



Previous study: Part of  RMKS in Cepu  Area (1)

Suparyono & Lenox 1989
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Suparyono & Lenox 1989

Previous study: Part of  RMKS in Cepu  Area (2)PENDAHULUAN



West part = Rembang Area

Central Part = Madura Area

Eastern part= 

Kangean-Sakala Area

Musliki (1991)

Bransden & Matthews (1992)

Mulhadiono et al. (1986)

Previous Studies: Parts of  RMKS Fault System

From:
Satyana et al 2004
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Previous Studies: Parts of  RMKS Fault SystemPENDAHULUAN

Lunt,  2013

Pireno  et al 200

X-Section  MADURA ISLAND



Sistem  Sesar  Mendatar  & Sesar  RMKS 
PENDAHULUAN

Simple Shear deformation



PEMBAHASAN

•PENDAHULUAN

•DATA & METODA

•HASIL ANALISIS

•KESIMPULAN 



DATA & METODE

•115 well data

•766 lines 2D seismic

•8 cubes 3D seismic



Red lines = regional 

seismic line s

•115 well data

•766 lines 2D seismic

•8 cubes 3D seismic

DATA & METODE
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(INTERPRETATION OF  LINE A1-A2)

EastWest

Northern Platform

HASIL ANALISIS



(INTERPRETATION OF  LINE C1-C2)

Northern Platform

HASIL ANALISIS



(INTERPRETATION OF  LINE D1-D2)

Central Part of RMKS FZ

HASIL ANALISIS



(INTERPRETATION OF  LINE G1-G2)

NE-SW or E-W trending ?

HASIL ANALISIS



E-W trend of Banyuurip-Sukowati Ridge.
The ridge does not show Meratus trend (NE-
SW) at the onshore of North East Java Basin 
(Hakiki; Musgrove, IPA-2015)



(INTERPRETATION OF  LINE H1-H2)

Western Part of RMKS FZ

HASIL ANALISIS



SOUTHERN  PART
OF RMKS FZ

(INTERPRETATION OF  LINE L1-L2)
HASIL ANALISIS



(INTERPRETATION OF  LINE K1-K2)

SOUTHERN  PART
OF RMKS FZ

HASIL ANALISIS



Regional N -S Cross Section: The Contact

Prasetyadi 2007

Rembang Zone Kendeng Zone



(INTERPRETATION OF  LINE P1-P2)
HASIL ANALISIS



FOCAL UPLIFT
ON EASTERN RMKS

(INTERPRETATION OF  LINE Q1-Q2)
HASIL ANALISIS



(INTERPRETASI LINE R1-R2)

EASTERN PART 
OF RMKS

HASIL ANALISIS



RESULTED STRUCTURAL MAP 



Southern Mountain
(Ancient/Oligo-Miocene Arc)

Kendeng Zone 
(Back Arc basin-FOLD THRUST BELT)

Rembang Zone (+ RanduBlatung Zone)
(Foreland basin-EN ECHELON FOLD BELT/RMKS FZ)

SUNDALAND Region / NORTHERN PLATFORM

TERTIARY 

GEOLOGICAL PROVINCES

 OF JAVA



Southern Mountain
(Ancient/Oligo-Miocene Arc)

Kendeng Zone 
(Back Arc basin-FOLD THRUST BELT)

Rembang Zone (+ Randublatung Zone)
(Foreland basin-EN ECHELON FOLD BELT/RMKS FZ)

SUNDALAND Region / NORTHERN PLATFORM

Unique Ą juxtaposition EN ECHELON FOLD 
BELT/RMKS FZ and FOLD THRUST BELT 



PREVIOUS STUDY: Kendeng  Zone

• Genevraye & Samuel (1972 )

• Pusat Sumber Daya Geologi (1995 )

• Prasetyadi (2007)

• Hall (2007) & Clements (2009)

• Hall & Nugraha (2012)

• Rachman(2016)

Lintasan 2

Lintasan 3

Lintasan 4

Lintasan 1

Penampang Lintasan 1

Penampang Lintasan 2

Penampang Lintasan 3

Penampang Lintasan 4

Genevraye & Samuel (1972 )

Pusat Sumber Daya Geologi (1995 )

PSME UPN ñVETERANò YOGYAKARTA



• Genevraye& Samuel (1972)

• Pusat Sumber Daya Geologi (1995)

• Prasetyadi (2007)

• Hall & Nugraha (2012)

• Hall (2007 ) & Clements (2009 )

• Rachman (2016 )

Regional  cross-section  through  the  West Java  margin . Forearc  structure  is 

from  Kopp  et  al . (2002). Estimates of  crustal  thickness  are  from  Hamilton  

(1979). Inset is a  schematic  cross-section  showing  potential  hydrocarbon  

plays  (hypothetical  accumulations  shown  in green)  (Clements,  2009).

Java : Summary  tectonic  maps  showing  (A)  present -day  interpreted  
structure  and  (B) schematic  pre -thrusting  relationships  inferred  
between  the  Sunda  Shelf, the  Paleogene  volcanic  arc  and  
sedimentary  basins between  them  
(Hall, 2007 and  Clements,  2009).

Rachman  (2016 )

2.b. GEOLOGI PERMUKAAN 
PREVIOUS STUDY: Southern Mountain



Sesar NgrauFm. Pelang

PETA GEOLOGI DAN MODEL GEOLOGI (KENDENG ð PEG. SELATAN)

Lintasan 1

Lintasan 2

Lintasan 3

Lintasan 4

A

Aô Bô Cô Dô

B C D

Fm. Pelang

Rekonstruksi penampang seimbang
Lintasan 1

2.c. MODEL GEOLOGI (INTEGRASI SURFACE DAN SUBSURFACE)

PSME UPN ñVETERANò YOGYAKARTA (2020)



Guest el., 2006

HASIL ANALISIS
RESULTED STRUCTURAL MAP 
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(RMKS FAULT ZONE: Schematic RECONSTRUCTION)

Hall & Sevastjanova  (2012)

Tectonic reconstruction: 

Counter -Clock Wise Rotation  due to 

NW Australia collision 



• ¢ƘŜ ƻōǘŀƛƴŜŘ ǾŜƭƻŎƛǘȅ ŬŜƭŘ ǎƘƻǿǎ ŀ dominant counterclockwise  rotation  of  the  
whole  Java  forearc  with  a  rate increasing towards the E.

• The  magnitude  of  the  velocities vary from Ḑ3 mm/yr in west Java to Ḑ7 mm/yr in 
the East. This motion is consistent  with the convergence  direction between the 
Australian Plate and SE Asia (Tregoning et al., 1994; Simons et al., 2007). 

• There is the northward decrease of velocities towards the Baribis thrust, indicating 
that the Java forearc is presently moving relative to Sunda Block, correlated with 
geological observations where Paleogene  arc  rocks  have  been  thrusted  
northwards  towards  the Sunda Shelf (Hall et al., 2007).

GPS Velocities Regional  tectonic map 

Block  mode l 

Koulali  et al., 2016



Block  mode l 

Resulted Block motion map

Black arrows represent the motion of  the Java Block relative to Sunda 

Block, computed  from  the block model .

Koulali  et al., 2016



(RMKS FAULT ZONE: Schematic RECONSTRUCTION)



Lunt, 2013

Schematic N-S X-sections across E Java from EOCENE to MID-MIOCENE 

times (Pre-INVERSION= Pre RMKS FZ)



(RMKS FAULT ZONE: Schematic RECONSTRUCTION)



(RMKS FAULT ZONE: Schematic RECONSTRUCTION)



Guest el., 2006

KESIMPULAN



FOCAL UPLIFT RMKS 
(POSSIBLE LEAKING 

OIL&GAS)
NORTHERN SIDE OF RMKS 

(POSSIBLE CHARGING 
PATHWAY)

SOUTHERN SIDE OF RMKS 
(POSSIBLE CHARGING 

PATHWAY)

CONCLUSION: Related with HC migration  

Ç RMKS FZ has a significant role, especially 
concerning the migration pathway.

Ç RMKSFZ crossing through depocenter and 
reaching the source rocks (Ngimbang F) 
could act as migration pathway.

Ç At the margins (side parts) of RMKS FZ, 
the migration pathways provide a good 
access for charging into the reservoir 
rocks (Kujung F) occurring at the 
basement highs.

Ç At focal point/central part of RMKSFZ 
mostly leaking.



Implikasi  Eksplorasi  



Inverted  graben s

Purnama  et al.; 2022



Purnama  et al.; 2022

Seismic  section  & stratigraphy



New horst & graben map

Purnama  et al.; 2022



Purnama  et al.; 2022

New exploration opportunity
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