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Abstract 

At Selo Gajah Hill, Jari Village, Gondang Sub-district, Bojonegoro Regency, East Java there are limestone intruded by porphyritic andesite. 
The intrusion produces contact metamorphisms in the wall rocks. It is very interesting to study the protolith  rock, facies of metamorphism and  the 

zonation of contact metamorphism aureole. This research uses field observation method and laboratory analysis i.e.  petrographic analysis. Field 

observation is conducted by doing geological mapping in the Bukit Selo Gajah area and rock sampling for  petrographic analysis.  Petrographic 
analysis aims to describe the texture of the rocks and the percentage of minerals, which will be used to determine the protolith rock, metamorphism 

facies and the determination of contact metamorphism zone. The lithology found in Mount Selo Gajah from oldest to youngest  are clastic limestone 

with intercalation of marl, marl with intercalation of sandstone, porphyritic andesite intrusions, hornfels, and pyroclastic breccia. Metamorphic 
rocks on Selo Gajah Hill is the product of contact metamorphism of carbonate rock which was intruded by porphyritic andesite intrusion. The 

metamorphism facies found in the research area are hornblende hornfels and pyroxene hornfels with the protolith rock is carbonate rocks. 

Metamorphism zone in Selo Gajah Hill is divided into two zones: The zone closest to the intrusion body is vesuvianite zone or idiocrase zone with 
a radius of 40-140 m from the outer part of the intrusion body and the monticellite zone with radius ranging from 25 to 75 m from the outside of 

the vesuvianite zone. 

 
Keywords: Bukit Selo Gajah, hornfels, contact metamorphism zone, andesite intrusion 

 

 

 

1. Introduction 

The research is held in Bukit Selo Gajah, Jari Village, 

Gondang District, Bojonegoro Regency, East Java Province. 

In regional geology, the research  area is included in the 

Regional Geological Maps of Bojonegoro Sheet 1508-5 

(Pringgoprawiro and Sukido, 1992). Based on the regional 

geological map, the lithology found in Bukit Selo Gajah are 

limestone intruded by porphyritic andesite. The intrusion 

produces contact metamorphism in the limestone. 

From the standpoint of petrology, the essence of 

metamorphism is the chemical reaction among minerals and 

fluid (Ferry et al., 2011). Previous work on contact 

metamorphism of sedimentary rocks has demonstrated that 

1) pure carbonates recrystallize without significant 

devolatilization, 2) limestones and marlstones are 

characterized by calc‐ silicate formation during heating, 

releasing CO2‐ dominated and H2O‐ bearing fluids (Aarnes 

et al., 2011a) (Aarnes et al., 2011b). 

Experimental studies show that carbonates partially melt 

at relatively low temperature, but natural examples of such 

melting are rare (Ganino et al., 2013). Contact 

metamorphism of igneous rocks will cause metamorphic 

zones distinguished by mineral assemblage, depend on 

initial rock composition (Deer et al., 2013). The purpose of 

this research is to study the distribution of lithology, 

stratigraphy and facies of metamorphism in Bukit Selo 

Gajah and surrounding areas. 

2. Regional Geology 

Based on the division of physiographic zone according 

to (Van Bemmelen, 1949), the study area is  a part of  the 

Quaternary Volcanic Zone and Kendeng Antiklinorium. 

This zone is adjacent to the Central Depression Zone in the 

south and Randublatung Zone in the North in Fig.1.The 

stratigraphic condition of the research area consists of three 

formations, they are Kalibeng Formation, Andesite 

Intrusion, and Pandan Breccia which can be seen in Fig. 2. 

The Kalibeng Formation consists of a rich fossil-

greenish grey marl interbedded with tuff. This sediment is 

deposited in the bathyal environment. The upper part of the 

Kalibeng Formation (Atasangin Member) consists of fine-

coarse tuffaceous sandstone, tuff, and volcanic breccia. This 

sediment is deposited by the turbidite mechanism 

(Pringgoprawiro and Sukido, 1992). This formation is of late 

Miocene – Pliocene (Fig. 2). Pyroxene andesite is an 

intrusion of  porphyritic andesite with a high content of 

pyroxene. This formation is of Pleistocene age. Pandan 

breccia is a Pleistocene pyroclastic breccia. Study area is part 

of Pandan Volcanic Complex, consist of Nangka Volcano, 

Lawang Volcano, and Pandan Volcano. This complex is 

characterized by andesitic rocks as pyroclastics and 

intrusions (Arhananta et al., 2018). Selo Gajah hill located in 

the north of the main Pandan Volcano.  
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Abstract 

This research ilustrate the generation of acoustic impedance inversion in the absence of well log using stacking velocity input in Salawati 

Basin, Papua, Indonesia using data obtained from seismic lines and stacking velocity section. Initial acoustic impedance models were first before 

the inversion process and were created by spreading the value of well log data to the all seismic CDP. The calculated acoustic impedance logs from 
standard sonic and density logs were used to build the initial model of acoustic impedance. First, the stacking velocities was first interpolated on a 

grid that has the same size as the seismic data using by means of Polynomial algorithm. This was closely followed by the conversion of the stacking 

velocities to interval velocities using Dix’s equation. The matrix densities were estimated by simple rock physics approach i.e. Gardner’s equation 
as a velocity function. The initial model of acoustic impedance was calculated by multiplying the densities section and interval velocities section. 

The resulting initial model of acoustic impedance was inverted to obtain the best of acoustic impedance section based on reflectivity. 

 
Keywords: Acoustic Impedance, Rock Physics, Stacking Velocity, Wellog 
 

 

 

1. Introduction  

To conduct an acoustic-impedance inversion using band-

limited seismic data, the elastic parameters information must be 

given from the other data than the seismic reflectivity estimate. 

Well logs are commonly used for this purpose (Lindseth, 1979); 

however, stacking velocities can also be used to provide the 

low-frequency component (Oldenburg et al, 1984).  

In this paper, an attempt was made to carry out seismic 

inversion using interval velocity model from stacking velocity 

due to non-availability of well log data. We also used the 

Gardner’s relationship to calculate the density. Thus, we get the 

initial model of acoustic impedance section by multiplying the 

interval velocity and the density that resulted from Gardner 

relationship. This initial model was inverted to obtain the 

acoustic impedance volume based on the seismic reflectivity. 

2. Data and Method 

2.1 Data 

Salawati Basin is a foreland basin trending East–West and 

located in the northern part of Indo–Australia Plate (Figure 1). 

This basin is bounded by deformation zone of Sorong Fault in 

the northernand western part. In the southern part, the basin is 

bounded by Misool–Onin High, while the eastern boundary is 

the Ayamaru Plateau. Salawati Basin records the stratigraphy 

and tectonic histories from Paleozoic until recent (Satyana, 

2003). 

Generally, the stratigraphy of Salawati Basin can be divided 

into two parts base on age, pre-Tertiary and Tertiary (Figure 2). 

The oldest stratigraphic sequence in Salawati Basin is 

metamorphosed continental bedrock of Kemum Formation with 

age of Silurian–Devonian. Mesozoic sediments (Tipuma and 

Kembelangan Group) were deposited only in the south because 

of uplifting or non-deposition in the nort (Satyana, 2003). There 

are three exploration wells in the western part of Salawati Island 

which that penetrated to Cretaceous granitic rocks intruding 

Paleozoic metamorphics (Situmeang, 2012). 

 

Fig1. Geologic setting of Salawati Basin south of Sorong Fault. 

Sorong Fault major control for geologic configuration of the basin 
(Satyana, 2003). 

2.2 Method 

Stacking velocities are generated during the processing of 

the seismic data in velocity analysis step. For this paper we used 

the Hussar data set as described in Lloyd and Margrave [2],[3]. 

The method of this study follow the steps: (1) Extract the 

stacking (RMS) velocity trace from stacking velocity section; 

(2) Make the selected stacking velocity trace as velocity log 

data; (3) Horizon picking and create the stacking (RMS) 

velocity model; (4) Convert the stacking (RMS) velocity 

section into interval velocity section; (5) Create the density 

section from interval velocity section using Gardner 
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Abstract 

Economic development in Jakarta has been influencing physical and social characteristics of urban area significantly. For recent years, 
burgeoning population growth occurs as a result of urban development and contributes to the landuse dynamics in a certain area. 
Cengkareng, is one of the most developed urban areas in Jakarta and has been experiencing such population and landuse dynamics. Its 
strategic location has turned this area becomen densely-populated. Increasing population density increase land demand, shapes the 
settlement pattern, and changes the landuse of the area. A study conducted in Cengkareng District has been done to describe how the 
population density impacts the landuse features for landuse assessment. The method implemented in this study combines quantitative 
and qualitative to process statistics and satellite imagery to produce data of population density, landuse change, and settlement pattern of 
the studied area. The study aims to determine the impact of increasing population density on determining the right landuse for urban 
areas. It can be use as the reference for the local government in designing regional spatial plans that are adjusted to the conditions of the 
population. The study resulted that Cengkareng has experienced such significant landuse change which is dominantly converted into 
settlement and offices due to rising of population density. Nucleated settlement pattern has taken more area regarding to increased land 
need over land supply. It becomes serious problem for Cengkareng such aa slum settlements, flood problems, and land subsidence. 
 
Keywords: Landuse Change; Population Density; Settlement Pattern 
 

 
 
1. Introduction  

Jakarta used to be Batavia, which was the capital of 
Dutch East Indies. Massive development has been started in 
the colonial era and has led to rapid economic growth until 
nowadays. It turns Batavia, which then become Jakarta, as 
the center of economic and business activities beyond its 
role as the capital of Indonesia. The economic growth of 
Jakarta accelerates its development, mostly in networks 
and infrastructures. Better networks have been stimulating 
better goods exchange and distribution as well as 
population mobility. The development has offered 
favorable condition as a living place with high quality of 
living standard and it can be seen by the increase of total 
population in Jakarta from year to year as shown on Table 
1.   

Table 1. Population of Jakarta 1970-2010 

Year Population 
Increase 

Percentage 
1971 4,576,009 - 
1980 6,480,654 41,62 
1990 8,227,746 26,95 
2000 8,347,083 1,45 
2010 9,607,787 15,10 

The population increase encourages Jakarta to become 
one of the metropolitan cities in the world. Population 
increase is identified in demographic processes and its 
dynamics has been strongly influencing urban growth in 
Jakarta. Urban growth can not be separated from 
urbanization. Urbanization is a terminology to define 
population movement, from non-urban area to urban area 

including socio-economic and physical feature change in 
the urban area (Mcgranahan and Satterthwaite, 2014). 
Urbanization has both positive and negative impacts. The 
positive impact is the acceleration of economic growth 
which leads to better prosperity for the people. Otherwise, 
the reverse impact is threat to urban sustainability since the 
city is growing physically and consuming land at a rate that 
exceeds population growth (Belete, 2017).  

Massive urbanization in Jakarta has led to increase of 
land needs for buildings such as settlements, offices, and 
industries. Uncontrollable urbanization triggers landuse 
change. Most area in Jakarta has been transformed into 
settlements. Growing population is in harmony with 
increased settlements. It means there is rising population 
density as well as settlements density. Cengkareng is one of 
Jakarta’s district to experience landuse change due to 
urbanization (Prasasti et al., 2015) 

Cengkareng area extends 26.54 km2 in the western part 
of Jakarta. Its area consists of six sub-districts and the 
location is strategic. Cengkareng has a close proximity to the 
International Airport of Soekarno-Hatta in Tangerang. Its 
proximity to the airport reveals high mobility from and to 
the Jakarta metropolitan area. It is also circled by Jakarta 
Outer Ring Road Toll (JORR) which connects the entire 
province and the surrounding region.  

The presence of the airport and toll road correlate with 
positive population mobility. Its presence opens wider 
accessibility to get in and out of the province. The economic 
activities are also supported along with its people’s 
mobility. It offers many opportunities for outsider to move 

http://journal.uir.ac.id/index.php/JGEET
mahfudin
Highlight

mahfudin
Highlight



Effect of Porphyritic Andesite
Intrusion on The Formation of

Contact Metamorphism
Aureole in Selo Gajah Hill

Clastic Limestone, Bojonegoro
Regency, East Java, Indonesia

by Tri Winarno

Submission date: 17-Mar-2023 09:45AM (UTC+0700)
Submission ID: 2039029274
File name: JGEET_1st_author.pdf (1.53M)
Word count: 3552
Character count: 19019



2

3

4

8

9









10



1

5



6

7





3%
SIMILARITY INDEX

2%
INTERNET SOURCES

1%
PUBLICATIONS

0%
STUDENT PAPERS

1 <1%

2 <1%

3 <1%

4 <1%

5 <1%

6 <1%

7 <1%

8 <1%

Effect of Porphyritic Andesite Intrusion on The Formation of
Contact Metamorphism Aureole in Selo Gajah Hill Clastic
Limestone, Bojonegoro Regency, East Java, Indonesia
ORIGINALITY REPORT

PRIMARY SOURCES

link.springer.com
Internet Source

www.largeigneousprovinces.org
Internet Source

www.e3s-conferences.org
Internet Source

idoc.pub
Internet Source

www.coursehero.com
Internet Source

dirmin.no
Internet Source

dokumen.tips
Internet Source

"Merapi Volcano", Springer Science and
Business Media LLC, 2023
Publication



9 <1%

10 <1%

Exclude quotes Off

Exclude bibliography On

Exclude matches Off

J.B. Spacapan, J.O. Palma, O. Galland, R.
Manceda, E. Rocha, A. D'Odorico, H.A. Leanza.
"Thermal impact of igneous sill-complexes on
organic-rich formations and implications for
petroleum systems: A case study in the
northern Neuquén Basin, Argentina", Marine
and Petroleum Geology, 2018
Publication

Nasyratul Ilmi, Karyanto Karyanto.
"PEMODELAN 3D STRUKTUR BAWAH
PERMUKAAN GUNUNGAPI AGUNG PROVINSI
BALI MENGGUNAKAN METODE GAYA BERAT",
JGE (Jurnal Geofisika Eksplorasi), 2020
Publication



FINAL GRADE

/0

Effect of Porphyritic Andesite Intrusion on The Formation of
Contact Metamorphism Aureole in Selo Gajah Hill Clastic
Limestone, Bojonegoro Regency, East Java, Indonesia
GRADEMARK REPORT

GENERAL COMMENTS

Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8


	cover dll.pdf
	Inst1.pdf
	Inst2.pdf
	Inst3.pdf
	Turnitin_4098-Article Text-14921-4-10-20220118.pdf

