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Oil drilling in Cepu, East Java Basin, BPM (1929) Oil drilling in North Madura offshore, Hidayah-1, Petronas (2021)

https://www.energyfacts.eu/petronas-makes-oil-discovery-in-east-java-indonesia/http://teknik-perminyakan-indonesia.blogspot.com/2015/10/sejarah-perminyakan-di-indonesia.html

Exploring Petroleum in East Java Basin: 1888 - 2021



Molengraaff  (1920)

Van Bemmelen  (1949)

Exploration and Production History of East Java Basin



van Bemmelen (1949)

Soetantri et al. (1973)

Old Oil fields of East Java basin



In November 1972, the Poleng Field 
discovery well was drilled and tested oil at a 
rate of 5450 BOPD. The field. was put on' 
production on November 24, 1975

Nedom & Ramsay, Jr., (1972)

Seery (1978)

History of Offshore Exploration, East Java Basin



Yaseen et al. (1993)

History of Gas Exploration and Production, 
East Java Basin



Luan & Lunt (2021)OIL FIELD

GAS FIELD, THERMOGENIC

GAS FIELD, BIOGENIC

Some Accumulation of Oil and Gas Fields of East Java Basin Discovered > 1970’s



Stevens et al. (2006)
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Requirements for Occurrence of Oil/Gas Field

elements

processes
elements & processes should 
be connected in space & time

SISTEM MIGAS/PETROLEUM
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Batuan Induk (source)

Lingkungan danau dan pantai sering menjadi tempat yang baik untuk 
pengendapan sedimen yang mengandung banyak zat organik.

Adalah batuan yang menggenerasikan minyak dan gas Bumi.

Batuan yang dapat berfungsi sebagai batuan induk adalah batuan yang 

mengandung banyak zat organik, yang oleh pembebanan, waktu dan 

panas; zat organik tersebut akan berubah menjadi minyak dan gas bumi.

Syarat batuan induk: kaya organik dan matang.



Zooplankton

Phytoplankton

Asal migas di laut/danau: plankton, alga, dsb. Asal migas di darat: pohon dan semua bagiannya 

Clayton & Fleet (1991)



Batuan Reservoir

Endapan sungai membentuk reservoir batupasir

Adalah  tempat  terkumpulnya  dan  terjebaknya  minyak 

dan gas bumi  secara alami di bawah permukaan, di dalam 

batuan yang berpori (porous) dan dapat meneruskan aliran 

fluida (permeable).

Jenis batuan reservoir terbanyak:

1. batupasir

2. batugamping

Syarat utama: Memiliki pori-pori yang saling berhubungan



Batuan Penyekat/Tudung (seal)

Adalah  batuan  yang  berfungsi  untuk menyekat dan 

menghalangi agar minyak dan gas bumi yang sudah 

terperangkap tidak lepas atau bermigrasi ke tempat 

lain. Batuan penyekat berupa batuan yang tidak dapat 

meneruskan aliran fluida (impermeable)

Contoh Jenis batuan tudung:

1. batulempung

2. batugaram

3. Batugamping yang ketat

  

Syarat Utama: Susah dilalui oleh fluida (kedap)



Magoon and Dow (1994)

CEKUNGAN SEDIMEN / MIGAS

Semua elemen dan proses sistem petroleum terdapat dan terjadi di dalam cekungan sedimen 
(sedimentary basin) dan terjadi pada masa lalu (zaman geologi). Cekungan sedimen adalah tempat 
cekung di permukaan Bumi yang berisi sedimen lebih tebal daripada sekitarnya. Cekungan sedimen 

penghasil migas disebut cekungan migas.
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East Java Basin Location



EAST JAVA BASIN



EAST JAVA BASIN

EAST JAVA BASIN

East Java Basin has been a 
back- arc basin since the 
Eocene

Soeria-Atmadja et al. (1994)

Smyth et al. (2005)



Geologic Setting of East Java Basin
Satyana and Darwis (2001)



western and eastern section of East Java

Smyth et al. (2003)

Lapindo and ITB (2002)



Bouguer Anomaly Gravity Data 



Origin of East Java Basin

Daly et al. (1991)

Bransden  & Matthews (1992); Santos Company (2004)



Basin’s origin triggered by 
Makassar Strait rifting 

Unocal (2001)



• Back-arc basin bounded to the south by Quaternary volcanic arc and to the north by SE 
Sundaland platform

• Back-thrusting along the north of the arc develops Kendeng thrust belt along the southern 
margin of the basin

• Left-lateral transpression along the RMKS (Rembang-Madura-Kangean-Sakala) fault zone 
resulted in inversion of the basin deep and uplift along this trend

Bransden  & Matthews (1992); Santos Company (2004)

Neogene Deformation

RMKS Inversion



NE Java Basinal Area Major 
Tectonic Elements

Pertamina BPPKA (1996)



Lunt (2019)



Sharaf (2005)

Geological Map, 
Part of 

East Java Basin
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Lunt (2003)

STRATIGRAPHY OF EAST JAVA



Lunt (2019)



Lunt (2013)



Lunt (2013)



Lunt (2013)



Lunt (2013)



Lunt (2013)



Lunt (2013)



Paleogeography of East Java Basin during Paleogene Satyana and Darwis (2001)



Lunt (2013)



Batugamping Gelam 
(eq. Kujung I) 

Miosen Bawah, 
P. Bawean

Awang Satyana (2015)



Batugamping Prupuh (Miosen Bawah)

Awang Satyana (2015)



Batugamping Prupuh (Miosen Bawah)

Shofiyuddin (2015)



Types of Oligo-Miocene carbonates

Sun and Esteban (1994)

Tropical to temperate carbonate facies

Schlanger (1981)

SE Asia Carbonate Facies

LAND-ATTACHED PLATFORM

OFFSHORE ISOLATED  
PLATFORM



Depositional Facies of the Oligo-Miocene Carbonates of the East Java Basin

Satyana and Darwis (2001)



Oligo-Miocene carbonate development on segmented East Java basement

Satyana and Darwis (2001)



Banyu Urip Field, onshore East Java

Musgrove & Sun (2012)



Lunt (2013)



30 KM

Middle Miocene Paleogeography

Ardhana (1993)



Lunt (2013)



Lunt (2013)



Napal & Batugamping Wonocolo (Miosen Atas)

Shofiyuddin (2015)



Napal Wonocolo (Miosen Atas)

Shofiyuddin (2015)



Lunt (2013)



Early Pliocene Paleogeography Schiller et al. (1994)



Mundu Formation Reservoir Depositional Processes

Santos Sampang (2004)



Batugamping Paciran (Pliosen Bawah)

Shofiyuddin (2015)



Lunt (2013)



Lunt (2013)



Pleistocene Paleogeography Willumsen and Schiller (1994)



Pleistocene Paleogeography Willumsen and Schiller (1994)Kusumastuti et.al. (2000)

WUNUT

Pleistocene 
volcaniclastic 

objective



Netherwood (2000)

Kusumastuti et.al. (2000)

Kusumastuti et.al. (2000)

Pleistocene volcaniclastic objective



Hade Maulin (2015)

Lepas Pantai P. Bawean



SE Asia Carbonate Sedimentation: the Global Context

• Largest modern equatorial carbonate province 

• Excellent Cenozoic record

• 50% hydrocarbon reservoirs

species diversity scleractinian

Wilson (2006) Jordan, Jr. (1998)
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Tertiary Petroleum System Events Chart

JOB Pertamina-Petrochina Tuban



sections after Manur & Barraclough (1994)



surfaceS N

Pertamina & Trend Energy (1991)
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Doust and Sumner (2007)

Doust and Noble (2008)

Oil/gas fields of East Java Basin based on tectono-stratigraphic settings of their reservoirs

the most common



S N

Pertamina & Trend Energy (1991)

surface

PRERIFT

EARLY SYNRIFT

LATE SYNRIFT

EARLY POSTRIFT

LATE POSTRIFT

PRERIFT



East Java Basin: Remaining/Future Potentials

• Late Postrift: Pleistocene volcanics & Subvolcanic plays

• Late Postrift: Pliocene Globigerinid grainstones

• Early Postrift: Middle Miocene deepwater Ngrayong 

• Late Synrift: Ngimbang & CD carbonates

• Early Synrift: Ngimbang siliciclastics

• Prerift: Fractured Basement

• Prerift: Pre-Tertiary petroleum system
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sites of subduction “fossil”

Gondwanan microcontinents
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C D

Regional section across Kangean mod. after Bransden and Matthews (1992)

possible migration from 
pre-Cenozoic source rocks
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Revised East Java Basin Petroleum System Events Chart:  Jurassic to Recent 
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Terima kasih atas perhatian Anda.

Unduh gratis makalah Awang Satyana (100 makalah)

https://tektonesiana.org 
https://unpad.academia.edu/AwangSatyana/Papers
https://independent.academia.edu/AwangSatyana

e-mail: aharunsatyana@gmail.com

Awang Satyana

WA  0812 144 71436

Pantai selatan Jawa Timur (2019)
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