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Keterdapatan batuan sedimen

- Ketebalan rata-rata 1.800 m di daratan; beberapa tempat mencapai
20.000 m
(pantai Lousiana & Teluk Texas), di beberapa tempat lainnya tidak ada
sedimen.

 - menempati wilayah sekitar 66 % di daratan/kontinen

- Singkapan batuan sedimen berumur tua lebih sedikit dibandingkan 
dengan 

     singkapan sedimen berumur lebih muda.

- Data : > 40 % batuan sedimen yang tersingkap, berumur lebih muda
dari Kapur.



Batuan sedimen 
Batuan sedimen terdiri dari material hasil rombakan 

/ pelapukan batuan sebelumnya 
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Definisi Batuan

◼ Batuan merupakan aggregat padat yang terdiri dari 

mineral atau mineraloid. Kebanyakan batuan terdiri atas 

beberapa jenis mineral (mineral, gelas, ubahan mineral 

organik, dan kombinasi dari komponen-komponen 

tersebut) (Ernest G. Ehlers & Harvey Blatt, 1980). 

◼ Batuan juga didefinisikan sebagai kumpulan mineral 

alamiah yang terkristalkan oleh ‘proses pembentukan 

batuan) (Huckenholz, 1982).















1. Batuan sedimen klastik / silisiklastik

Sedimen hasil rombakan --→ di endapkan --→ diagenesis

Batupasir, konglomerat, serpih  dll

2. Batuan sedimen non klastik   (kimiawi)

Material yang larut -→ presipitasi, evaporasi -→ batuan 
sedimen kimiawi

Batugamping kristalin, rijang, halit

3. Batuan sedimen organik

Batubara, batugamping,dolomit

Akumulasi organik
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◼ Sandstones

◼ Conglomerates

◼ Breccia

◼ Shale/mudstones

TYPES OF SEDIMENTARY ROCKS

Clastic rocks Chemical & Organic 

rocks

Evaporitic rocks

These rocks are formed 

due to evaporation of  saline 

water (sea water)

eg. Gypsum, Halit  (rock 

salt)

Carbonate rocks

Form basically from 

CaCO3 – both by 

chemical leaching and by 

organic source 

(biochemical) 

eg. Limestone; dolomite

Organic rocks

Form due to 

decomposition of  

organic remains 

under temperature 

and pressure eg. 

Coal/Lignite etc.
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Batupasir

Breksi Konglomerat

Batupasir
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Batuan sedimen kimiawi



➢ Ukuran butir  : skala Wentworth

➢ Bentuk butiran /fragmen : menyudut, membulat,  

    menyudut tanggung, membulat tanggung.

➢ Kemas / fabric : long, point, concavo – convex contact

➢ Sortasi : baik, buruk, sedang/menengah

➢ Porositas  : baik, sedang, buruk atau dinyatakan dalam 

persen

➢ Permeabilitas : baik, buruk, sedang

TEKSTUR BATUAN SEDIMEN
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KLASIFIKASI WENTWORTH
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Diameter (mm) Nama  butiran Nama batuan

> 256 Bongkah

64 - 256 Berangkal
Konglomerat    
(membulat)

4 – 64 Kerakal
Breksi

     (menyudut)

2 – 4 Kerikil

1/64 – 2mm Pasir Batupasir

1/256 Lanau Batulanau

< 1/256 Lempung Batulempung



Cross-Cutting Relationship



Geologic Time Chart



Berdasarkan Genesa & Komposisi:

1. Batuan Beku

2. Batuan Sedimen

3. Batuan Piroklastik

4. Batuan Metamorf



Distribusi Batuan di Bumi

◼ Batuan Beku → di kerak bumi bagian luar (outer 

crust).

◼ Batuan Sedimen → di permukaan.

◼ Batuan Metamorf → di inti dalam (inner core), 

mantel (mantle), kerak bumi bagian dalam (inner 

crust).







Igneous Rocks



Sedimentary Rocks



Batuan Sedimen

◼ Batuan sedimen adalah batuan yang berasal 

dari rombakan batuan yang telah

mengalami siklus sedimentasi (pelapukan-

erosi-transportasi-sedimentasi-diagenesa).



Sedimentation



Sedimentation

◼ Sedimentary muds become sedimentary rocks.

◼ Calcareous muds become limestone.

◼ Sands become sandstone.

◼ Grains in the matrix and the fluids reacting to 

create new minerals changing the matrix and 

porosity. Fluids can also change creating a new 

set of minerals.

◼ This whole process is called Diagenesis.



Sedimentary Rock Classifications





Sedimentary Rock Classifications



Wentworth Grain Size Scale



Fraksinasi Besar Butir



Sedimentary Rock Types



Clastic Sedimentary Rocks





Clastic Reservoirs



Porosity in Sandstone



Carbonate Reservoirs



Carbonate Types



Clastic Sedimntary Environments



Depositional Environment - Delta





Depositional Environment – Rivers 
(Fluvial)



Fan Deposition





Diagenesis



HETEROGENEITY



Geologic Reservoir Heterogeneity





RESOLUSI 

PENGUKURAN & KORELASI



Evaluation Magnitude

Order Formation Evaluation Technique  Purpose
 in meter

106 Satelite Imagery
105 Basin Geological Studies   Gross structure
104 Seismic, Gravity, Magnetics

103 Borehole gravimeter, Ultra Long-Spacing Log Local structure
102 Drilstem test (DST)    Productivity
101 Wireling Formation Test (RFT/SFT)  and reserves

100 Full diameter cores    Local porosity
10-1 Sidewal Cores, most conventional well logs, permeability, age
 Measurement while drilling (MWD/LWD)  and lithology
10-2 Microfocused Log, coreplug analyses
10-3 Cuttings analyses (Mud logging)  Local HC content

10-4 Core analyses    Rock properties
10-5 X-Ray mineralogy    Rock and clay typing
10-6 Scanning Electron Microscope (SEM)  Micropore structure

(Batteman, 1988)Sumber : Bambang S Murti



Resolusi Vertikal

◼ Seismic: 20 – 60 m

◼ Log-log lama (analog): 0.5 – 1 m

◼ Log-log baru (digital): 0.1 – 0.5 m

◼ Micro Devices: 0.2 cm ( 2 mm)

◼ Conventional Core: Resolusi Visual

◼ Petrografi: 0.1 mm

Sumber : Bambang S Murti



Observasion Scale

100 ft

Sumber : Bambang S Murti



Sequence

Outcrops Well logs Cores

Sumber : Bambang S Murti





PETROLEUM 

EXPLORATION:

Geophysical Application to 

Petroleum Geology



Petroleum Exploration –

Geophysical Methods

◼Gravity surveys

◼Magnetic surveys

◼ Seismic surveys



Principles of Gravity Survey



Principles of Magnetic Survey



Seismic Survey

◼ The seismic tools commonly used in the oil and 
gas industry are 2-D and 3-D seismic data.

◼ Seismic data are used to:

◼ Define and map structural folds and faults.

◼ Identify stratigraphic variations and map 
sedimentary facies.

◼ Infer the presence of hydrocarbon.

◼ Establish gas/water contact.



Applications of Seismic Data



4-D Seismic Surveys

◼ The ‘4’ in 4-D seismic is time.

◼ A 4-D survey means that at least two 3-D 

seismic surveys have been made at different 

times over the same field.

◼ Reflection character (attributes) change through 

time.

◼ These changes result from migration of the 

water contact in the reservoir.



Importance to Schlumberger
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