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Hydrocarbon

Crude Oil Gas

Petroleum

Crude Oil : A mixture of liquid hydrocarbon, occasionally 

contains some nitrogen, sulfur, and oxygen

https://kimray.com/

Natural Gas: colorless highly flammable gaseous hydrocarbon 

consisting primarily of methane and ethane, occasionally contains 

CO2, H2S, N2





Kruka is the first

oil field that was

discovered in east

Java



• Cadangan minyak dan gas bumi terbesar ketiga setelah Kalimantan Timur 

dan Riau

• Terdapat sekitar kurang lebih 40 wilayah kerja MIGAS



Dahkelan, et al., 2017



• Total pendapatan negara 2020 → Rp 1.633,6 
Triliun

• Pendapatan negara Oil & Gas → Rp 110 Triliun



Hunter Philosophy 

www.its.ac.id INSTITUT TEKNOLOGI SEPULUH NOPEMBER, Surabaya - Indonesia

Good knowledge regarding:

• The animal characteristic

• The habitat

• The way of life

• Trap & The weapon

Adopted from Koesoemadinata’s lecture in 2002 (Perencanaan Eksplorasi)



Field size not to scale

Satyana & Purwaningsih, 2003



Doust & Noble, 2006



Van Gorsel, 2018
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Petroleum System



18Van Gorsel, 2018



19(Nachrowi & Koesoemo, 2003)



Doust & Noble, 2006

Early Synrift (Late Eocene to Early Oligocene): This is

represented by the Ngimbang Formation, in which a

basal lacustrine to paralic sequence with source

rocks is rapidly succeeded by open marine shales

with sands and carbonates.

Late Synrift (Late Oligocene to Early Miocene): This is

dominated by carbonates of the Kujung and Prupuh

formations with, at the base, marine shales (with thin

sands).

Early Postrift (Early to Late Miocene): At the beginning

of this period, the carbonate platforms were drowned

and extensive deeper marine clastics (Tuban and

Woncolo Formation shales and Ngrayong Formation

sands) were deposited.

Late Postrift (Late Miocene to Quaternary): Local

tectonics and widespread active volcanism dominated

this period, so that a variety of sequences is developed,

including marine clays, volcaniclastics, carbonates and

sands, deposited in a variety of shallow to deeper water

environments.



East Java Basin Evolution

Simo, et al., 2012



Source Rock
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https://ife.no/en/project/monitoring-of-petroleum-

generation-and-expulsion-from-shale-source-

rocks/

A source rock is a rock that containing organic 

matter and can generate movable quantities of 

hydrocarbons:

• Shale

• Carbonate

• Coal



Source Rock

25Satyana, 2011



Hydrocarbon Generation

Septhon & Spathopoulos, 2012



27Mudjiono and Pireno, 2001

Romadhona, et al., 2016

Banyu Urip Carbonate of Kujung Formation
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Burial History

Darmawan, et al., 2018



Reservoir – Sedimentary Rock
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Maslinda, et al.,2017 Arnal, et al.,2009

Leila, et al., 2020 https://www.geoexpro.com/articles/2019/11/are-

carbonate-reservoirs-difficult

https://www.geoexpro.com/articles/2019/11/are-carbonate-reservoirs-difficult


Reservoir – Crystalline Rock

Tan, et al., 2016



Reservoir (Porous & Permeable)

Chen, et al., 2016 

fracture Pore



Banyu Urip Reservoir

Simo, et al., 2012



Banyu Urip Reservoir

Simo, et al., 2012



Banyu Urip Reservoir

Simo, et al., 2012Porosity (%)
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Banyu Urip Reservoir

Simo, et al., 2012



Trap
• HC is always moving vertically and settling above 

the water.

• A trap is needed therefore the HC cannot move 

anywhere in term of shape and barrier

https://www.geologyin.com/2014/12/hydrocarbon-traps.html

https://www.geologyin.com/2014/12/hydrocarbon-traps.html


Fold - Anticline

Koesoemadinata, 1980 Eldrige & Robert Jr., 1992

https://courses.lumenlearning.com/g

eo/chapter/reading-folds/

4 ways dip closure

https://courses.lumenlearning.com/geo/chapter/reading-folds/


Fault

Koesoemadinata, 1980 Oluwatoyin, et al., 2013

3 ways dip closure



Anticline Banyu Urip

Simo, et al., 2012



Fault

Koesoemadinata, 1980 Oluwatoyin, et al., 2013

3 ways dip closure



Stratigraphy

Good, 2006

• Stratigraphical trap : HC was trap by 

vertical and lateral barrier during the 

migration because of facies changing

• Conditions:

• Permeability property changes

• Vertical and lateral seal capacity



Combination

Firdaus, et al., 2015

• In the real world most of the 

hydrocarbon traps are the 

combination between structural trap 

and stratigraphical trap

• In a practical way, structure trap is 

the first trap to explore

• In the structural trap is proven in a 

basin, next exploration might be 

stratigraphical trap



Seal
• A seal is a relatively impermeable, a seal is a 

layer of rock that forms a barrier or cap 

above and around a reservoir rock.

• Commonly composed of shale, chalks, clays, 

anhydrite or salt, a seal helps prevent fluids 

from migrating beyond the reservoir. It is 

sometimes also referred to as a cap rock.



Migration

Migri - Hydrocarbon Migration Simulator (migris.no)

• Expulsion → Expulsion describes the 

movement of hydrocarbons from the 

petroleum source rock into the carrier bed or 

migration conduit

• Migration → Hydrocarbon migrates 

through an aquifer when it is “buoyed” 

upward due to AP caused by the density 

differential of the hydrocarbons and the 

formation water.

• Accumulation → A hydrocarbon 

accumulation forms when migrating 

hydrocarbon filaments encounter a zone (the 

seal), either laterally or vertically, with pore 

throat sizes smaller than the carrier bed

https://migris.no/software/migri/


47Husein, 2014


