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Exploring Petroleum in East Java Basin: 1888 - 2021

L N

http://teknik-perminyakan-indonesia.blogspot.com/2015/10/sejarah-perminyakan-di-indonesia.html|

https://www.energyfacts.eu/petronas-makes-oil-discovery-in-east-java-indonesia/

Qil drilling in Cepu, East Java Basin, BPM (1929) Oil drilling in North Madura offshore, Hidayah-1, Petronas (2021)
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TABLE 6. Data about the productive oil fields of Java and Madura. (According 20 an unfinished report by I. E. HinpLnG

of the Bureau of Mines, and data provided by the B.P.M.). Arranged in historical succession of development.

Exploration and Production History of East Java Basin

Cumulative Total Greatest Number
No. on In production production depth of
Name of the field fig. 6 from—to until 1941 n}’mbﬁr attained productive
(in 1000 kgt) ob wells (in metres) horizons
Kuti-Kruka . . . . . . . 1
Kuti . . . ... ... (1a) 1888—1937 104 115 676 3
’ Kruka . . . ... ... (15) 1929—1941 454 74 549 1
kLidah. e e e e e e e 2 1893—1941 2005 834 i062 1
o\ Dandangilo . . . . . . .. 3
S Won wOn'E'Toqo 0. . EY) 1896—1940 1609 213 980 8
Ngrajong . . . . . . . . | (3b) 1909—1931 137 26 588 3
Ledok . . .. .. .4
Ledok . . . . . (4a) 1896—1941 2644 252 1263 11
Kedinding. . . . . . . . (4b) 1904—1931 14 15 1553 5
Sekarkorong. . . . . . . . 5 '
Metatu . . . . . . . .. (5a) 1894(6)—1940 45 82 812 3
Sekarkorong. . . . . . . (5b) 1911—1931 8 35 590 5
Nglobo . soe e e e e e - 6
Semanggi . . . . . . . . (6a) 1900—1941 638 86 1270 6
Nglobo . . . . . . .. (6b) 1909—1941 1524 44 1130 8
Banjuasin . . . . . . . (6c) 1912—1941 90 22 564 4
Bogomiring . . . . — 1901 —1908 8 17 434 1
Ngapus . 7 1901—1910 4 2 272 1
Kertegeneh (Mad) . 8 1901-—1905 2 11 656 3
Tungkul. . . . . . . .. 9%a) 1901—1923 { 15 41 517 3
Gabus . . . .. . . ... 9(b) 1905—1939 i 111 60 825 3
Trembes . . . . . . . 9(e) 1906—1917 | 4 6 652 3
Klantung—Sodjomerto 1) 1898—1933 | 14 29 ? ?
Tiipluk?) . . . . . . . .. 10 1903—1912 0,4 ’ 12 537 1
Tiandi | 11 1904—1916 9 i 24 918 3
Gunung Kendeng %) R 1903 12 ;
Plantungan-Kalipiting. . . . | 12 1905—1921 13 \ 66 517 3
Banjubang. . . . . . . . . | 13 1906—1932 67 31 677 3
Kawengan. . . . . . . c o (20) '
onosari? . . . . . .. 14 1909—1919 10 ‘ 33 680 4
Ngudal?) . . . . . - 1897—1901 16 | 12 ? 3
-Kidangan?®) . . . . . . . S ] 1926—1935 4 i 8 1045 3
~ Kawengan?). . . . . . . Y20 1926—1941 4610 - ¢ 83 1548 1
Petiken*) . . . . . . . .. — 1910—? 10 - ? ? ?
Gegunung . . . . . . . . . 15 1910—1931 { 51 [ 20 705 5
Metes. . . . . ... ... bo16 1911—1914 | 4 ' 8 1031 4
Petak . . . . . ... - 1914—1941 | 98 ’ 24 1563 3
Ngiono . . . . . ..... 17 1915—1918 | 0.05 7 145 1
Tawun . . . . . . . . . P18 1915—1917 and 4 \ 7 3104 1
; 1938—1941 | | |
Trembul . . . . . . ... : 1917—1941 | 44 2 1017 | 3
Sumber-Kuntjung ) . . . . | 1930—7 | 03 | 10 ‘ ? [ ?
Lusi ... ... [ 1932—1931 | 69 26 11536 (Petak) | 3

Van Bemmelen (1949) .

Kig. 2. :
Black vertical lining: Neogene geosynclinal deposits, in whnch the occurrence of
petroleum has not yet been established.
Solid black: Oilfields in Neogene geosynclinal deposits.
Dotg: "The dotted area represents the Sunda shelf; together with
Malacca, Sumatra, Java and Borneo it indicales the
largest exlension of the Sunda Land in Pleistocene time.

Molengraaff (1920)

The most important fields are Kawengan, Ledok,
Lidah, Dandanilo-Wonctjolo, and Nglobo, having
each more thaa 1,000,000 tors of cumulative pro-
duction.

1) See fig. 303 in Vol. L.

7)) Production from the Wonotjolo Beds.

3) Production from the top of the Ngrajong Beds.
%) Gujangan anticline, iodine borings.

%) The oil production of this field. situated on the Genukwatu - Lingsir anticline, was a by-product of the iodine
bearing waters, which were worked by the mining company “"Sumber Kuntjung”. This company had an exploitation
contract since 1928. The drilling field is situaled West of the mining concession “"Pctiken”, between Banju Urip
and Kesamben.

%) This name comprises the area of the Lidah anticline and the Genukwatu - Lingsir anticline, at the eastern end of
the Kendeng Ridge. SW of Surabaja. On the Genukwatu - Lingsir anticline a number of small oil fields are situated,
which belonged to the Dortsche Petroleum Maatschappij (Randegan, Lingsir, Sepat, Banju Urip and Kesambcn).
The present mining concession “Twaalf dessa’s™ on the Lidah anticline, was granted in 1892 under the name: mining
concession "Gunung Kendeng”. It is pot certain, whether the commulative production of 12.000 kgt mentioned in
HiiNDLING's repor, pertains to all above mentioned fields, or that the production of " Twaalf dessa’s” has been calculated
together with the production of the Lidah oil field, .



GEOLOGICAL SKETCHMAP OF NE JAVA AND MADURA
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History of Offshore Exploration, East Java Basin
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FIGURE 10 - Gas pipeline map from Pagerungan Besar Island-Porong-Gresik.

History of Gas Exploration and Production,

East Java Basin
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Some Accumulation of Oil and Gas Fields of East Java Basin Discovered > 1970’s
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Batuan induk (source rocks) ) SISTEM MlGAS/PETROLEUM

Batuan penimbun {overburden rocks)

Batuan reservoir{reservoir rocks)

Batuan penyekat/tudung (sealing rocks of trap)
Baotuan media migrasi (carrier beds)

Batuan penyekat media migrasi {sealing of carrier beds)__- PETROLEUM

—

Perangkap (traps) SYSTEM
Pematangan batuan induk (dapur/kitchen

g_ (dapur/ / -~ proses
Migrasi migas (petroleum migration)
10. Pengawetan {preservation) __| processeées

— elemen ~N
elements

;M AW N

m

elements & processes should
be connected in space & time

W

Semua elemen dan proses petroleum system ini harus saling berhubungan dalam ruang dan waktu.

ST
permukaan

perangkap/flapangan l!‘rﬂpf_ﬁfgi'd}— terawetkan/preserved penyekat media migrasi
@ itudung (sealing) (regional sealing)

, batuan reservoir & media migrasi

e s, 4
\' ‘&%g "'

batuan penimbun
>- (overburden)

=

= .
— milgrasli ol wWinaow

batuan induk fﬂ'F‘ gas window

Kejadian Akumulasi Migas: Syarat-Syarat (source)

Requirements for Occurrence of Oil/Gas Field by Awang Satyana



Batuan Induk (source)

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.

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



Asal migas di laut/danau: plankton, alga, dsb.

1
o}
I

Zéopldankton = onon
‘t » 4 A

HCOH

CHO OCH H,COH
0. =

> Sl 5

\ vascular

tissue

L

Asal migas di darat: pohon dan semua bagiannya

mesophyll

Clayton & Fleet (1991)



| | Batuan Reservoir

- ; 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).

Source rock
(Shale with organic
material)

il

Jenis batuan reservoir terbanyak:
i 1. batupasir

sammu h oil. 2 * b d t u ga m p I n g
There is a thin film of

water uround cach grain
and in the smull pores,

Syarat utama: Memiliki pori-pori yang saling berhubungan




Sandstone
with water

Sandstone with oil.
There is a thin film of
water uround coch grain
and in the small pores,

Spill point

(Shale with organic

material)

0il

Cluy minerul

(Kaolinite)

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)



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.

|-—- GEO! CEKUNGAN SEDIMEN / MIGAS STEM

<!
-~
L -
~
L

% - : Overburden rock
_- <~ .~ Essential
ww elemfents Seal rock
' = | : Sedimenta

2 i oSy petroleum Reservoir rock —>Gasin fill ry

- ,:’\ ~— ,",‘\_ s g%['.), ggEAgglcyE system :::..::.:..E.: - ] Source rock
~=  Petroleum accumulation (A) Underburden rock_
Yy Fold-and-thrust belt: arrows ) Lk ~. | Basement rock
7 indicate direction of relative motion

e e« Top oil window

*k Location used for burial history chart s wn Top gas window

Magoon and Dow (1994)
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East Java Basin Location
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East Java Basin has been a
back- arc basin since the
-  Eocene

[ Quaternary volcanoes
I Volcanic rocks {Late Miocene-Pliocene), Bogor Zone
I Volcanic rocks (Late Eocene-Early Miocene), Old Andesite A

Lo [ IMagmatic arc (Late Miocene-Pliocene) INDIAN OCEAN o]
[] Magmatic arc (Late Eocene-Early Miocene)

23.4 K-Ar age in million years

\\

~- Axis of volcanic arc

I(I)6° HIJ?"' l:)&“ 109° noe me nz ns na Soerla-Atmadja et al' (1994)

'EAST JAVA BASIN

Late Miocene to Recent arc
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e

Eocene to Early Miocene arc

Smyth et al. (2005)
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Daly et al. (1991)

S

SUBDUTION SLAB ROLLBACK
CAUSES BACKARC EXTENSIONAL ACCOMODATION

EXTENSIONALREACTIVATION OF
OLD CRETACEOUS THRUST FAULTS

Bransden & Matthews (1992); Santos Company (2004) Orlgln Of East Java Basin



Subduction of Basin’s origin triggered by

China Sea Makassar Strait rifting
begins

Unocal (2001)




Neogene Deformation

Present day volcanic arc

“r Kendeng Thurst Belt RMKS Inversion

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

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



Karimun Jawa Arch

' Hawean Arch
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NE Java Basinal Area Major
Tectonic Elements

Pertamina BPPKA (1996)
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Palaeogeography in J20, later Middle Eocene. Palacogeography at this time was probably genuinely complex as well as
lacking in data to resolve detail. There are marine indicators NW of Madura, but oils in the BD field and Carat seep to the south have
lacustrine sources which are presumed to be the same Middle Eocene age as the delta-lacustrine complex north of Lombok. There was
probably collision / accretion of terranes northeast of Karangsambung, in Central Java, and in the west available data indicates deep

marine conditions at Ciletuh in SW Java, vet Ujong Kulong-1 is interpreted to have had exposed basement - see text for discussion.

Lunt (2013)



Major fluvial systems develop
and drain south to Bayah, G.
Walat and other deltas.

pu 2

T 7 | Acceleration of transgression PP
= [ B Y into the Central Deep

Limestone widespread, but
often thin, - only

Iarg&s!Iefal build-ups shown
" ‘

0 - 100 200 Gamping Barat
Kilometers

Palaeogeography in Late Eocene times

Lunt (2013)



Lacustrine environment

: Coarse proximal facies
in land-locked basins with sha”o:,madm floods
Pebbly mudstone, often \
boulder bearing, adjacent to \ Rajawali-1
eaw» active faults; re-working of
older lithologies into very x
deep marine clays Perkutut-
Gelalik-1 o

G. Putih survives as
Isolated mega-reef

e

Area drowned out In latest Eocene
times, continues to be deep marine
" area in Early Oligocene

Ciletuh Rajamadala ' Te) —
Cikalong Probap 0 . Oliwo sangiran
Cisukarama EET t& the south ang e,oNanggulan
WIth high o . €longate ¢
Fganic inpyt ¢ b g basin opening alon th
Cted benthic condmgns € axls of Java, {\7 &
Sialic fragment of Sumba & adjacent area
0_.,_1uoo may start to move south at this time
Kilometers

Palaeogeography in earliest Oligocene times.
Enough data is available for this age to shows an increase in tectonic complexity and local variation in facies compared
to the Late Eocene.
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lows, with a trend for increasingly marine sediments to the east.

Lunt (2013)
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Palaeogeography in basal Miocene (J80) times.

Lunt (2013)



Batugamping Gelam
(eq. Kujung 1)
Miosen Bawah,

P. Bawean

Awang Satyana (2015)




=2
L)
2
q0)
(a )]
-
Q
V)
ke
=
-
>
Q.
)
| -
(a
o0
<
(®N
=
(©
o]0]
>
i)
O
(a )]

Awang Satyana (2015)



PERTAMINA
PHE WMO

Shofiyuddin (2015)




REEF GROWTH . ]
clattill ZRRHEINAL = = ARE SE Asia Carbonate Facies
MASSIVE CORAL-ALGAL REEF REEF COMPLEXES BEDDED BRYOZOAN- ALGAL
COMPLEXES INTERMIXED WITH BIOCLASTIC DEBRIS ;, REEF
(7)) BRYOZOAN- ALGAL GROWTH DURING CLIMATIC
w BIOSTROMES, SANDS, | OPTIMA
lé" BIOCLASTIC DEBRIS
x
Q
g
[
w
=
-
<<
-
w
m . ° o
R s Tropical to temperate carbonate facies
“3o° 40°
LATITUDE
INDONESIA PHILIPPINE-MARIANAS  TAIWAN RYUKYUS =—JAPAN—
v « CORAL-ALGAL Y ”'(f .| sRvozoaNn-ALeAL Schlanger (1981)
I REEF Y ¥ ¥ BIOCLASTIC DEBRIS
Types of Oligo-Miocene carbonates
PATCH REEF/ BACK/INTER-REEF
BACK/INTER-REEF SKELETAL BANK SHELF MARGIN REEF PINNACLE REEF
i_ - ~_, PERI-PLATFORM | PERI-PLATFORM N
o—— FORE-REEF TALUS
/ N\ & BASINAL CARBONATE
BASAL TRANSGRESSIVE

CARBONATE SANDS
LAND-ATTACHED PLATFORM

s OFFSHORE ISOLATED
HELF PLATFORN BASIN

Sun and Esteban (1994)



E
B

PATCHREEF OVER PLATFORM

FRINGINGREEF AT RIM OF BASEMENT

LAGOONAL LIME MUD MOUND

SHELF EDGE BARRIER REEF
PINNACLE REEF OVER OFFSHORE ISOLATED PLATFORM

B.NORTH HALF GRABEN

NORTH MADURA PLATFORM

R — T T
T P O r 1 T e

B —— et e

Satyana and Darwis (2001)

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




KARIMUNJAWA

ARCH
JS - 1RIDGE
MURIAH TROUGH WESTFLORENCE NORTH MADURA
PLATFORM

TROUGH

BAWEAN ARCH

EAsT JA
VA p SOUTHERN JAVA
EPOCENTER GEANTICLINE

[ reef
platform

SCHEMATIC, NO SCALE

Satyana and Darwis (2001)
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Highly schematic S-N section across E. Java to Madura from Eocene to mid Miocene times
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Mundu Formation Reservoir Depositional Processes

Environmental Origin of Globigerina Reservoirs

Maris Wackestone Grainstone - Packstone Reef & VOncoIlh

Deposition and Reworking

Santos Sampang (2004)
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Palaeogeography in mid Pliocene (J120) times.
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Palaeogeography in Pleistocene times.
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Pleistocene volcaniclastic objective

Wunut-10 Wunut-8 Wunut-1 Wunut-2

Kusumastuti et.al. (2000) 3

Figure 28a: Pleistocene volcaniclastic sands. This volcaniclastic sandstone
reservoir in the Wunut gas field, onshore Java, is characterized by excellent Netherwood ( 2000)
intergranular and dissolution porosity after feldspar (photo courtesy of Lapindo).
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SE Asia Carbonate Sedimentation: the Global Context

| - Number of species  species diversity scleractinian
<50 50 100 200 300 400 500

e Largest modern equatorial carbonate province
e Excellent Cenozoic record
e 50% hydrocarbon reservoirs

Wilson (2006)
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Tertiary Petroleum System Events Chart

CENOZOIC PETROLEUM SYSTEM EVENTS CHART HYDROCARBON OCCURRENCES :
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Oil/gas fields of East Java Basin based on tectono-stratigraphic settings of their reservoirs
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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

e Prerift: Fractured Basement

* Prerift: Pre-Tertiary petroleum system




Sepanjang Oil Field, Kangean: Contribution from Lower Cretaceous Source Beds
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Revised East Java Basin Petroleum System Events Chart: Jurassic to Recent

additional petroleum system

existing petroleum system
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