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UPN Veteran Yogyakarta has 5 faculties including 
Faculty of  Mineral Technology. Faculty of  Mineral 
Technology is the bigest faculty in UPN Veteran 
Yogyakarta that organize 5 departments, they are 
Geological Engineering, Mining Engineering, 
Petroleum Engineering, Geophysical Engineering and 
Environmental Engineering. Universitas Pembangunan 
Nasional Veteran Yogyakarta as an institution of  higher 
education that has generated many experts and 
graduates in the field of  earth science, i.e.mining, oil, 
geology and geophysics,  and environmental 
management. Furthermore, with the commitment of  
Discipline, Struggle, and Creativity then it can provide 
awareness in order to maintain its existence and 
participate to preserve the right environment in order to 
maintain the sustainability of  national energy resources 
based on Widya Mwat Yasa.

As a contribution to university and government, Faculty of  Mineral Technology held the 
INTERNATIONAL CONFERENCE ON EARTH SCIENCE, MINERAL AND ENERGY 
(ICEMINE). This conference is an annual routine activity at the Faculty of  Mineral Technology to 
accommodate the research works of  lecturers and researcher to be published internationally, as 
well as a forum for academics to explore the knowledge of  the practitioners in Indonesia.
Welcome to UPN Veteran Yogyakarta. Enjoy your stay in Yogyakarta. Spread and share the 
knowledge for the nation and the better universe.

Rector of UPN �Veteran� Yogyakarta
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This year the conference is called International Conference on Earth Science, Mineral and Energy 
(ICEMINE) 2019 with theme “Environmental Sustainability on Mineral and Energy Exploration, 
Exploitation and Extraction” collaborate with FORKOPINDO, China Mining University of  Technology, 
and Faculty of  Earth Technology and Energy University of  Trisakti. We intend to publish our proceeding 
in AIP Publishing, as a Scopusi ndexed publisher. Energy supports the provision of  basic human need. At 
present, the world’s population is growing rapidly, while the availability of  energy resources is limited. 
Thus, the use of  limited energy resources must be managed carefully and efficiently. The use of  
replacement resources must be carried out as best as possible by making the process of  utilization of  
resources that considers the availability in the nature. Utilization of  energy resources must be in 
accordance with its regeneration potency.The utilization of  energy resources in terms of  technology 
application should be cultivated by not harming the natural resources and its sustainability.

Please shared your knowledge and experience in this conference and enjoy stay in Yogyakarta.

As the result of  the increase of  world development, so it will affect the increase of  energy and mineral 
needs as well as other mining products. Exploration and extraction of  mineral resources is inevitable. 
Hence, it is clearly need a proper environmental preservation in order to maintain resource 
sustainability.

Wassalamu’alikum warahmatullahi wabarakatuh.

Today’s conference is attended by 100 (one hundred) speakers representing geologists, geophysicists, 
petroleum engineers, mining engineers, metalurgist, environment and geotourism geoscientist as well as 
earth science students from all parts of  university and institution of  8 (eight) different countries including 
Canada, Taiwan, Saudi Arabia, China, Australia and Indonesia. There are geoscientist and students from 
15 (fifteen) universities, 2 (two) government institution and 1 company present as a presenter today, 
including National Chungbuk University, McGill University, King Fahd University of  Petroleum, China 
Mining University and Technology, University of  Indonesia, Trisakti University, Bina Nusantara 
University, Technology Institute of  Bandung, Gadjah Mada University, Jember University, Lampung 
University, Islam Riau University, Sriwijaya University, National University of  Padang, National 
Technology Institute of  Yogyakarta, Geological Survey Centre, Ministry of  Public Works and Public 
Housing Medan, and PT Antam Pongkor. Therefore, this conference will provide us not only essential 
knowledge and concept but also a great opportunity to share experiences in order an exploration, 
extraction and conservation are going in environmental sustainability.

Thankyou.

Assalamu’alaikum warahmatullahi wabarakatuh

I would like to take this opportunity to express my sincere appreciation to the committee members and 
in particular our honorable speakers. All of  them have been working with us since the beginning of  the 
planning stage and they are still here today for all of  us. I truly appreciate your dedication.

It gives me a great pleasure to welcome all of  you in the International Conference on Earth Science, 
Mineral and Energy (ICEMINE) 2019 this morning which organized by Faculty of  Mineral Technology 
UPN Veteran Yogyakarta, and supported by FORKOPINDO, CUMT, Faculty of  Earth Technology and 
Energy University of  Trisakti, Pusat Studi Mineral dan Energi UPNVYK, PT. Bukit Asam, PT Aneka 
Tambang, Exxon Mobil Cepu Limited and PT Bumi Suksesindo. This conference is an annual routine 
activity at the Faculty of  Mineral Technology to accommodate the research works of  lecturers and 
researcher to be published internationally, as well as a forum for academics to explore the knowledge of  
the practitioners in Indonesia.
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KEYNOTE SPEAKERS 
 

 

Low-cost Minerals for Energy Research: A Pathway in Sustainable Development 
Oki Muraza 
Department of Chemical Engineering, King Fahd University of Petroleum and 
Minerals, Saudi Arabia 
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Review of Economic Improvement and Reduction of CO2 Emission in the 
Exploitation of Heavy Oil Reservoir 

Suranto 
Department of Petroleum Engineering, UPN Veteran Yogyakarta 
 

10 

New Insights Into The Geological Evolution of West Papua from Recent Field 
and Laboratory Studies 
Lloyd T. White 
School of Environmental and Sciences, Wollongong University, Australia 
 

11 

Biomolecular Monitoring and Oxidation Treatment of Cyanobacteria and 
Metabolites in Drinking Water 
Tsair-Fuh Lin 
Department of Environmental Engineering and Global Water Quality Research 
Center, National Cheng Kung University Tainan, Taiwan 
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PETROLEUM AND GEOTHERMAL ENGINEERING 
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The Effect of Well Drainage Area on Original Oil in Place Estimation Using Material 

Balance Equation in Mature Oil Field 
Yosaphat Sumantri, Sunindyo, Indah Widiyaningsih, Ratna Widyaningsih 
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ABS-67 
The Influence of Tectonic Forces on the Coupling Ratio of Sand Z-600, Keutapang 
Formation, North Sumatra Basin 
Imam Setiaji Ronoatmojo, Muhamad Burhannudinnur and Grace Stephani Titaley 
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ABS-13 
Integrated Production Modelling of “PCA” Gas Well for Further Workover Strategy 
Panca Suci Widiantoro, Indah Widiyaningsih, Dewi Asmorowati, Aprillie 
 

 
15 

ABS-10 
Pickett’s Plot Methode to Estimate Height Above Free-Water Table in Oil Reservoir 
Bambang Bintarto and Dewi Asmorowati 
 

 
16 

ABS-125 
Deepwater Stimulation: A Case Study of Frac Pack Modelling in Well G1 

Susantry, Ardhi Hakim Lumban Gaol,Steven Chandra 
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ABS-80 
Designing Pressure Draw down Test on Heavy Oil Well 
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Muhammad Taufiq Fathaddin, Nabilah Hisanah, Widya Yanti, R. Hari Karyadi 
Oetomo, Ilman Muhammad Azmi 
 

ABS-118 
Rig Capacity Planning for PT Mantap Siak (MS) and PT Mantap Kampar (MK) Drilling 
Campaign 
Nendra Mulia Razak,  Dyah Rini R, and H. Herianto 
 

 
19 

ABS-19 
An Experimental Study of Inaccessible Pore Volume on Polymer Flooding and Its 
Effect on Oil Recovery 
Boni Swadesi, Erdico Prasidya Saktika, Mahruri Sanmurjana, Septoratno Siregar, 
Dyah Rini R 
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ABS-87 
Numerical Solution of Discharge Calculations of The Three Reservoir Problems 
Listiana Satiawati 
 

 
21 

ABS-2 
Reservoir Simulation Study of Optimum Development in Layer A on X Field, South 
Sumatra 
Joko Pamungkas and Ferdinandus Klea Latuan 
 

 
22 

ABS-132 
Application of Bio-surfactants as an Effort to Enhanced Oil Recovery (EOR) in 
Kawengan Oil Field 
Harry Budiharjo S., Joko Pamungkas, Sri Rahayu G., Indah Widiyaningsih, Rafli 

Arie Kurnia 
 

 
23 

ABS-119 
Laboratory Study of the Effect of Various Temperatures on the Physical Properties 
of Low Solid Mud Systems with Addition of Biopolymer and Bentonite Extender 
Bayu Satiyawira, Andry Prima and Apriandi Rizkina Rangga Wastu 
 

 
24 

ABS-71 
Well Log Analysis and Geochemical Data to Identify Source Rock and Hydrocarbon 
Reservoir: Northeast Java Basin Study Case 
Tri Nopiyanti and Tumpal B. Nainggolan 
 

 
25 

ABS-52 
Natural Gas Lift Design As Lifting Operation At AST-04 Well Multilayer Using 
Multiple Completion 
Mia Ferian Helmy, Edgie Yuda Kaesti, Andres Septia 
 

 
26 

ABS-124 

Sand Handling Using Progressive Cavity Pump (PCP) in Mangga Field 
Zulkarnaen Yusuf and Dyah Rini Ratnaningsih 
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ABS-128 
Oil and Gas Field Economic Evaluation Optimization Method: Closed Loop 
Approach for CO2 Flooding 
Prasandi Abdul Aziz, Tutuka Ariadji, Wijoyo Niti Daton, Arif Somawijaya, 
Kharisma Idea 
 

28 
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Wettability Alteration Study in Light Oil Reservoir by Sodium Lignosulfonate (SLS) 
as Surfactant Injection 
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Production Test Results for Determining the Well Head Pressure 
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Aziz, Rizky Arif Putra 
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Analysis of Extensive Use of Variable Split Components on Flexible Gross Split 
Scheme 

Dwi Atty Mardiana, Burhanudinnur, RS. Trijana Kartoatmodjo 
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Connectivity Analysis Using of Tracer or Injection-Production Wells Performance 
Plot In NEASD And GRH Field PHE Ogan Komering 
Joko Mulyono, Firman Edi, and Dyah Rini Ratnaningsih 
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ABS-85 
The Linear Trend Between the Early Indications and the Declining Capacity 
Andry Prima, Bayu Satiyawira, Onnie Ridaliani, Ratnayu Sitaresmi and Havidh 
Pramadika 
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ABS-116 
ESP Power Cable Screening Strategy Through Physical Band Test and Failure 
Record Evaluation to Reduce ESP Wells Failure in ASD Block PSC Area 
Nugroho Marsiyanto and Abdullah Rizky A. 
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ABS-32 

Evaluation Carrying Capacity of The Upstream Oil and Gas Industry in Indonesia 
Using The Artificial Neural Network Method 
Widhilaga Perdana, Isti Surdjandari, Setyo Sarwanto, Asri Nugrahanti 
 

 

37 



 

ABS-110 
Oily Solid Deposits Cleaning in Heavily Fouled Injection Water Pipeline at PT. 
Pertamina Hulu Energy Ogan Komering 
Feby Zulkarnain and Dyah Rini Ratnaningsih 
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GEOLOGY 

 

 

ABS-148 
Petroleum Reservoir Potential Of Pacitan Subvulcanic Rocks Using Qualitative And 
Quantitative Porosity & Permeability Analysis 
C. Prasetyadi, M. Gazali Rachman, Achmad Subandrio, Mahap Maha 
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ABS-151 
The Sebuku-Batulicin Ophiolite of Ocean Floor Stratigraphy in Meratus Complex, 
South Kalimantan 
Joko Soesilo, Sutanto, Ali Mustopa and Adip Mustofa 
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ABS-14 
The Relationship between Indonesian Coal Qualities and Their Geologic Histories 
Akhmad Zamroni, Oky Sugarbo, Rizqi Prastowo, Fajar Rizki Widiatmoko,Yandi 
Safii, and R. Andy Erwin Wijaya 
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ABS-149 
Doubly Thrust Fault and Superposed Fold at Rondonom-Girisono Region, East Jiwo 
Hill, Bayat, Central Java, Indonesia 
Achmad Rodhi, Sutarto, Sutanto and Sapto Kis Daryono 
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ABS-3 
Geology of Arjosari Geothermal Area, Pacitan, East Java 
U. Sumotarto, F. Hendrasto, M. Meirawati, and I. Azzam 
 

 
44 

ABS-29 
Pre-Tertiary Stratigraphy of The Tanimbar Islands, Indonesia 
Rakhmat Fakhruddin 
 

 
45 

ABS-122 
Identification Technique of Alteration Zones on Site Kutacane (South-East Aceh) 
Verified by Petrography and XRD Analyses 
Riza Fahmi, Syafrizal, Asep Saepuloh 
 

 
46 

ABS-133 
Miocene to Pleistocene Biostratigraphy of Rembang Zone Based on Nannofossil, 
Nglebur River section, Blora, Central Java 
Siti Umiyatun Choiriah and Nanda Ajeng Nurwantari 
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ABS-49 
Coal Properties and Cleat Attributes at Tanjung Enim Coalfield in South 
Palembang Sub-basin, South Sumatra  
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S Nalendra Jati, Edy Sutriyono, and E W Dyah Hastuti 
 

ABS-64 
Gold Mineralization and Deposit Type in Arinem Cisewu and Its Surrounding, Garut 
Regency, West Java 
Heru Sigit Purwanto, Agus Harjanto, Yody Rizkianto, Dedi Fatchurohman 

 
49 

ABS-7 
Developing Risk Assessment of Push-Back Designs for An Indonesian Coal Mine 
under Price Uncertainty 
Fanteri Suparno, Amol Paithankar, Snehamoy Chatterjee, Januar Irawan 
 

 
50 

ABS-63 
Iron Ore Resource Modeling and Estimation Using Geostatistics 
Waterman Sulistyana Bargawa, Recky Fernando Tobing 
 

 
51 

ABS-111 
Vein Textures at the Hill Reef Zone, The Poboya Prospect, Central Sulawesi, 
Indonesia 

Syafrizal, Bhima, and Tomy Alvin Rivai 
 

 
52 

ABS-150 
Mineralization Style of The Randu Kuning Porphyry Cu-Au and Intermediate 
Sulphidation Epithermal Au-Base Metals Deposits at Selogiri Area, Central Java 
Indonesia 
Sutarto, Arifudin Idrus, Agung Harjoko, Lucas Donny Setijadji, Franz Michael 
Meyer and Sven Sindern 
 

 
53 

ABS-137 
Characterization of Manisfetation & Geothermal Prospect Zone of “Patriot” 
Geothermal Field, Tomohon Selatan District, Tomohon, North Sulawesi Province 
Agus Harjanto, Shandika Rengganis S.D.S, Sutarto 
 

 
54 

ABS-150 
Preliminary Case Study of Surface Alterations in Wayang Windu Geothermal Field, 
West Java, Indonesia 
Nurul Magfirah, Syafrizal Arie Naftali Hawu Hede 
 

 
55 

ABS-81 
Analysis of The Initial Reinforcement of The Tunnel in Mixed Rock-Soil Media in 
The Pamekaran Sumedang West Java Tunnel Plan 
Hidartan, Benyamin Saptadi, Benyamin Natanael, Dimas 
 

 
56 

ABS-56 
Slope Movement Characteristic and Models based on Engineering-geological 
Properties of the Menoreh Hills, Purworejo Regency, Central Java, Indonesia 

Sari Bahagiarti Kusumayudha, Ayu Narwastu Ciptahening, Heru Sigit Purwanto, 
Wisnu Aji Kristanto, Nandra Eko Nugroho 
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ABS-134 
Sweet Spot Fracable Window of Lithofacies Association of Brown Shales in 
Kiliranjao Sub-basin, West Sumatra Indonesia Using Rock Geomechanics Approach 
Aris Buntoro, C. Prasetyadi, Ricky Adi Wibowo, Suranto 
 

58 

ABS-112 
Surface Geological Survey as Preliminary Study for Providing Water Source of 
Agriculture in Tayuban Village, Panjatan, Kulonprogo 
Dyah Rini Ratnaningsih, M. Irhas Effendi, Sari Bahagiarti K. and Sayoga Heru P 

 

 
59 

ABS-131 
Slope Stability Analysis for Development of Simple Housing in Pandhawa Hill, 
Jering, Godean, Sleman 
Muhammad Nurjati Setiawan, Jatmika Setiawan and Alim Sugiarto 
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MINING AND METALLURGY ENGINEERING 

 

 

ABS-1 
Preparation, Modification and Characterization Catalyst Ni/ZSiA 
D. Setyawan Purwo Handoko 
 

 
62 

ABS-78 
Application of Fungi as Bioflocculant for Mine Drainage Treatment with Extra High 
Total Suspended Solid 
Reza Adhi Fajar, Jayen Aris Kriswantoro, Pingkan Aditiawati, Lilik Eko Widodo, 
and Ahmad Baiquini 

 

 
63 

ABS-65 
Artisanal and Small-Scale Gold Mining in Indonesia: A Case Study of Tobongon, 
East Bolaang Mongondow District, North Sulawesi Province 
Oktarian W. Lusantono and Yolanda N. Hantari 
 

 
64 

ABS-68 
Characterization of Interaction of Biosurfactant-Producing Bacteria with Pyrite 
Minerals as An Alternative to Depressant Reagents in The Bioflotation Process of 
Copper Sulfide Minerals That Are More Environmentally Friendly 
Tri Wahyuningsih, Siti Khodijah Chaerun and Edy Sanwani 
 

 
65 

ABS-154 
Evaluation Index System of Green Surface Mining Based on Fuzzy Evaluation 
Method 
Wei Zhou, Yongli Zhou and Xiang Lu 
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ABS-121 

Technology and Practice of Continuous Mining and Backfilling with Wall System for 
Water Conservation 
Ma Liqiang 
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ABS-95 
Mapping of Infiltration Rate Using Horton Method in Kedungwaru Village, 
Karangsambung, Kebumen, Central Java 
Aryanto Reza, Pratama Webby, Purwiyono Taat Tri 
 

 
68 

ABS-39 
Analysis of the stability of the Overburden (Soil) Slope in the IUP 412 Ha Area, 
Bukit Tajarang Indarung, PT. Semen Padang West Sumatra 
Heri Prabowo and I Prengki 

 

 
69 

ABS-37 
Optimizing Maximum Unsupported Span Value by Q -System to Enhance Production 
in Mining Operation, Case Study Antam Pongkor Underground Gold Mine 
Taruna Fadillah, Sugiyanto, Abdurrahman Nasrudin, and Satria Rum Syachran 
 

 
70 

ABS-155 
Strong-soft-strong mechanical model for roadway surroundings subjected to rock-
bursts: a control mechanism for their prevention 
Gao Ming-shi 
 

 
71 

ABS-46 
Risk Assessment in the Mineral Industries through Copulas 
Aldin Ardian, Enzo Angeles Pasco, Mustafa Kumral 
 

 
72 

ABS-75 
Rock Mass Classification for Sedimentary Rock Masses in Indonesia Coal Mining 
Areas 

Singgih Saptono, M. Rahman Yulianto, Vega Vergiagara, Herry Sofyan 
 

 
73 

ABS-8 
Smart Prediction of Wet Muck Spill Potential using an Adaptive Neuro–Fuzzy 
Inference System 
Lilik Eko Widodo 
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GEOPHYSICS, GEOMATICS, AND GEOCHEMISTRY 

 

 

ABS-117 
Analysis of Ground Shear Strain and Site Class on Wonogiri Dam and Surrounding 
Area, Central Java 
Wahyu Hidayat, Muhammad Zaki, Cici Arti, Rio Adi Pangestu 
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ABS-62 
Application of Very Low Frequency (VLF) Method in Conductivity Mapping Aroud 
the Sileri Crater, Dieng Volcanic Complex, Central Java 

Y Yatini, Imam Suyanto, M Faizal Zakaria and Mayang Bunga Puspita 
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78 



 

ABS-11 
Identification of Ground Motion Prone areas Triggering Earthquakes Based on 
Microtremor Data in Jati Agung District, South Lampung Regency, Lampung, 
Indonesia  
Rizqi Prastowo, Vico Luthfi Ipmawan, Akhmad Zamroni, Rofiqul Umam, Ikah Ning 
Prasetiowati Permanasari, Rahmat Nawi Siregar 
 

ABS-104 
Microzonation Analysis Using the Microsroseismic Method Based on Soil 

Vulnerability Index and Ground Profiles Value of Wave Speed in Piyungan District, 
Bantul Regency, Special Region of Yogyakarta 
Indriati Retno Palupi, Ditto Octa Saputra, Ajimas P Setiahadiwibowo, Dian Susri 
Nurhaci 
 

 
79 

ABS-94 
Study of Aquifer Zone Using Geoelectric Vertical Electronic Sounding Method in 
Kedungwaru Village, Karangsambung District, Kebumen, Central Java 
Reza Aryanto, Bondan Fortian, Taat Tri Purwiyono 

 

 
80 

ABS-138 
Basement Configuration and Geological Structure Analysis of Banyumas Basin 
Based on Gravity and Magnetic Data 
Suharsono 
 

 
81 

ABS-40 
Thinned Coal Distribution Modeling Based on Integrated Geological and 
Geophysical Data: Case Study CBM Resources on Central Palembang Sub-Basin 
Rahmat C. Wibowo, Muh. Sarkowi, Bagus S. Mulyatno, Ordas Dewanto, Ahmad 
Zaenudin, Andri A. Aspari, Hendra Amijaya 
 

 
82 

ABS-41 
Tuk Sibedug, between Legends and Science (Using Geoelectric Method to 
Determine the Subsurface of Tuk Sibedug) 
M. Faizal Zakaria, Yatini, I Putu Gema B.W, Firasti Herniaswati 
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DISASTER MANAGEMENT AND ENVIRONMENTAL ISSUES 
 

 

ABS-23 
Critical Success Factor Measurement Model Implementation of Natural Disaster 
Mitigation Knowledge Management Systems 
Wahyu Sardjono, Harisno, Widhilaga Gia Perdana, Tri Pujadi 
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ABS-74 
Development of Women's Capabilities in Post-disaster Adaptation for Urban 
Resilience  
Donna Asteria, Dyah Utari, and Andiny Widya Utari 
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ABS-79 
Disaster Risk Reduction by Measuring Social Vulnerability around the Merapi 
Volcano 
Yohana Noradika Maharani, Arif Rianto Budi Nugroho, Dzikrina Farah Adiba, and Iin 
Sulistiyowati 
 

87 

ABS-88 
Distribution of acidic pH of river water from the Ijen volcano crater in Banyupait 
River Asembagus Situbondo, East Java, Indonesia 

DF. Yudiantoro, B. Agus Irawan, I. Paramita Haty, DS. Sayudi, A. Suproborini, B. 
Sekarwati, P. Ismaya, M. Abdurrahman 
 

 
88 

ABS-98 
Effect of Weight and Contact Time Adsorption of Activated Carbon from Coal as 
Adsorbent of Cu(II) and Fe(II) in Liquid Solutions 
Suliestyah, Pancanita N. Hartami and Edy Jamal Tuheteru 
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ABS-152 
TSS, Cu, and Hg Removal with Electrocoagulation Method for Gold Mine 
Wastewater 
Rr Dina Asrifah 
 

 
90 

ABS-66 
Phytoremediation of Polluted Soil by Plumbum Using Ornamental Plant (Cordyline 
fruticosa) and Land Cress (Ipomea reptans Poir) (Case: Accumulator Industry at 
Cinangka Village) 
Rahma Meiza Hernanda, Djoko Mulyanto, Eni Muryani 
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ABS-61 
Engineering Optimization Diameter Nozzle Cement Dust Catching   On the Tools 
Fogging Method 
Jaka Purwanta 
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ABS-97 
Neotectonic Analysis of Magetan-Pacitan Fault Zone 
Muhammad Gazali Rachman, C. Prasetyadi and Faiz Zain Adli 
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ABS-127 
Enhancing Engineering The Groundwater Reserves An Environmental 
Jaka Purwanta, Suharwanto, and Trismi Ristyowati 
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ABS-73 
Use of Filtration to Remove TSS and COD in Household Wastewater  
Andiny Widya Utari and Herdis Herdiansyah 
 

 
95 

ABS-17 
Assessment of Dumpsite in Indonesia Using Integrated Risk-Based Approach: Case 
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Abstract. Comprehensive characterizarion methods are carried out to determine accurate
source rock and reservoir identification. Geochemical data has become a critical part of
recent unconventional exploration and development. However, due to high cost of geological
core extraction and analysis, geophysical wireline logging tools have become the primary
source of downhole measurement of geomechanical properties. This study covers an
integrated approach at defining geochemical report derived from geological core extraction
and analysis and its relationship with geophysical wireline logs of 5 (five) wells at Northeast
Java Basin. Geophysical wireline logs can be utilized to identify reservoir and source rock
intervals in the early stage of well drilling. However, the well logs that directly measure the
hidrogen content of the kerogen do no exist. Consequently, it is utilized for source rock
evaluations and calculation of Total Organic Carbon (TOC) which are most commonly
include sonic, density, gamma ray, neutron, and resistivity. The Van Krevelen diagram has
been applied to all 5 (five) wells that indicates 2 (two) of them have potential gas – kerogen
type III/IV with marginally mature to mature source rock. The integration of well logs and
geochemical data greatly improves the accuracy and understanding of the controls of
reservoir quality and source rock. It can be used for further step of knowing basin potential
and its prospect level.
Keywords : well log analysis, geochemical data, Total Organic Carbon, Northeast Java Basin

INTRODUCTION

Petroleum is generated from organic-rich sediments (source rocks) containing organic
matter originating from biological materials [1]. Source rock is one of the main elements of a
hydrocarbon system. Therefore, to identify a region of hydrocarbon, it is necessary to
investigate the source rock and its characteristics first [2]. Thermal maturity is the primary
factor that determines whether a source rock can produce oil, gas, or condensate [3]. The
study of source rocks is an important step towards accurate assessment of the hydrocarbon
source potential of sedimentary rocks. The determination of the most favorable petroleum
exploration targets depends on the geochemistry of source rocks and knowledge on the
generation, migration and accumulation processes combined with the geophysical and
geological features of the sedimentary basin under evaluation [4]. In order to evaluate the
source rocks various laboratory methods are used. Among these techniques, Rock–Eval



pyrolysis has been widely used in the industry as a standard method in petroleum exploration
[3].

Petrophysical parameters are the most useful characteristics of reservoir for development
and production of the drill well and estimation of reserves in any oil and gas field [5].
Reservoir rocks, which are porous and permeable sedimentary rocks containing water, oil or
gas in their pore spaces, were identified using the gamma and the porosity (neutron-density)
logs. Common reservoir rocks are sandstones and carbonate. Sandstone reservoirs exhibit
very low radioactivity, because of low concentrations of radioactive elements [6]. Integration
between gamma-ray (GR), resistivity, neutron (NPHI), and density log can differentiated a
hydrocarbon and non-hydrocarbon bearing zone(s) within reservoir [7].

The East Java Basin is a basin that still produces oil and gas in Indonesia, one of the oil
and gas fields is Kangean Block. Based on Mudjiono and Sayana, the North East Java Basin
is controlled by two fault systems, that is, the horizontal fault system trending northeast-
southwest and east-west direction. This basin is formed by several main structural elements
from south to north, namely: Kendeng Zone - The Madura Strait is elongated in the east-west
direction which is characterized by a fold structure, normal faults and many upward faults.
South Rembang Zone and Randublatung which are negative zones with east-west trending
structural patterns characterized by folds. There is a dome structure that is associated with a
fault structure. The North Rembang Zone and North Madura, the anticlinorium structure that
was elevated and eroded in Pliocene-Plistocene associated with a horizontal fault system
drifted in a continuous northeast-southwest direction to South Kalimantan [8]. The Petroleum
System is a component that must be owned to allow the accumulation and accumulation of an
oil in a basin, including the East Java Basin, which is a hydrocarbon producer [9].

The petroleum system consists of important components, source rock in the North East
Java Basin originates from shale derived from marginal marine, deltaic, and lacustrine
environments. The Ngimbang Formation, mainly originating from the Central Deep Basin
with kerogen types II and III so as to produce oil and gas [10]. Deep sea shale at the bottom
of the Kujung Formation are also potential as source rock.  Reservoirs are rocks with porosity
and permeability that are good for storing and flowing hydrocarbons. The main reservoirs in
this basin are the carbonate rocks of the Ngimbang Formation and the Kujung Formation as
well as the siliciclastic reservoir of the Ngimbang Formation, Tuban Formation and the
Ngrayong Formation. Hydrocarbon migration divided into primary migration is the transfer
of hydrocarbon fluid from the host rock to reservoir rock and secondary migration is the
movement of fluid in the reservoir through the trap. Stone hoods have a role as non-
permeable insulation such as claystone. The rock seals in this basin are shale of the
Ngimbang Formation, Tuban Formation, Wonocolo Formation, and Lida Formation. Tuban
shale is a covering rock that has a thickness of 500 - 1500 m the North East Java Basin [11].

The types of traps in all East Java petroleum systems generally have similarities. This is
due to tectonic evolution that occurs in all sedimentary basins along the southern boundary of
the Sunda palace so that the type of geological structure and trap mechanism become
relatively similar. The structure traps that developed in the form of anticlines and faults and
stratigraphic traps were found when the sandstone unit rested (onlap) and covered part of the
bedrock height [9]. The aim of this study is to examine geochemical and petrophysical
characteristics of Kangean Block for better understanding the petroleum play.



MATERIALS AND METHODS

Well-logging Method: Well logging in oil industry has its own meaning; log means
“record against depth of any of the characteristics of the rock formations traversed by a
measuring apparatus in the well bore”. The value of the measurement is plotted continuously
against depth in the well [12]. The types of logging used are gamma ray log, log density,
neutron log, resistivity log, and sonic log. Qualitative interpretation in this study uses gamma
ray logs to identify permeable zones, if a low gamma-ray log value identifies a permeable
zone due to the presence of natural radioactive elements not concentrated in zones with low
permeability but concentrated in zones with high permeability such as clay or shale. Next,
look at the cross-over NPHI curve or Neutron Porosity Hydrogen Index against the RHOB or
bulk density curve which is overlaid with a range of opposite curves so that the interpretation
process is easier to see cross-over [13].

Reservoir Characterization: In doing this there are several parameters used, namely shale
volume (Vsh), porosity, water resistivity (Rw), water saturation (Sw) and permeability (k)
where the parameters are related to each other [14]. This study uses the calculation of Sw
from the Archie method, the parameters used are Rw, resistivity values read by LLD or ILD
curves, effective porosity (Phie) values, and provision values, namely cementation factor
values according to target zone lithology if the limestone is 2 and sandstone is valued at 2.15,
the value of the factor is according to the target zone lithology if the limestone is 1 and the
sandstone is 0.62, and the general saturation exponent value is 2. The Simandoux method, the
parameter used is Rw, Vsh, the resistivity value that results from reading the LLD or ILD
curve, the Phie value, and the solid shale resistivity value from the reading of the maximum
gamma ray curve or shale. This method is very good in calculating Sw in formations that have
high water salinity and only densely covers high salinity zones. The Indonesian method, the
parameter used is Rw, Vsh, the resistivity value reads the LLD or ILD curve, Phie value, and
shale resistivity value. The high content of clay ranges from 30-70% which is often found in
oil reservoirs in Indonesia and this calculation is very good in calculating Sw in formations
containing low salinity. In this method, the relationship of conductivity between Rt and Sw is
the result of clay conductivity, formation water and other conductivity caused by interactions between the
two conductivity [15].

RESULTS AND DISCUSSION

Petrophysical Analysis : on 5 wells that have a log data record that is quite complete,
namely well AR-1 with MD depth of 10,0105 ft, BL-1 well with a depth of 13,700 ft. BT-1
well with a depth of 4279 ft, BG-1 well with a depth of 2530 meter, and TG-1 well with a
depth of 7444 ft. To conduct a petrophysical analysis the author divides 2 stages, namely
qualitative interpretation and quantitative interpretation until the calculation of permeability.

Qualitatively, the 4 wells have a reservoir zone, that is, in the TG-1 well at 2300-2350 ft
(Figure 1) with a thickness of 50 ft, limestone lithology has a gamma ray range value of
23.28 - 31.1 API, resistivity range value 1.32 - 91.35 ohm.m, the RHOB range value is 1.85 -
2.00 g/cc, and the NPHI range value is 0.15 - 0.42 v/v. BT-1 well has a reservoir zone at a
depth of 3150-3288 ft in Figure 2 with a thickness of 138 ft, limestone lithology has a gamma
ray range value of 10.57 - 37.34 API, resistivity range value 0.95 - 8.97 ohm.m, RHOB range
value 1.56 - 1.99 g/cc, and NPHI range value 0.13 - 0.46 v/v. In the AR-1 well has a reservoir
zone at a depth of 3055-3157 ft in Figure 3 has a ray gamma range value of 30.40 - 53.19
API, resistivity range value 0.53 - 0.93 ohm.m, RHOB range value 1.68 - 2.04 g/cc, and



range value NPHI 0.37 - 0.51 v/v. In BL-1 well has a reservoir zone at a depth of 7100-7315
ft in Figure 4 gamma ray range values 84.98–108.17 API, resistivity range values 1.21 - 2.07
ohm.m, RHOB range values 1.7 - 2.30 g/cc, and NPHI range values 0.23 - 0.60 v/v.

Figure 1. Reservoir zone in TG-1 wells at depth of 2300-2350 ft

Figure 2. Zone A in the layout of the BL-1 well at depth of 7100-7315 ft



Figure 3. Reservoir zone in BT-1 well at depth of 3150-3288 ft

Figure 4. Zone A in the layout of the AR-1 well at depth of 3055-3157 ft

Quantitatively, in the reservoir zone carried out is a petrophysical analysis, from the
petrophysical analysis performed calculations and produce parameters in reservoir
characterization in this study are Shale Volume (Vsh), Effective Porosity (ɸ), Water
Resistivity (Rw), Water Saturation (Sw) and Permeability (K) of 4 wells (Table 1-4).



Table 1. Results Calculation of TG-1
WELL
NAME

DEPTH
(FT) ZONE THICK

NESS
LITHOLO

GY
FORMATI

ON
Vsh
(%)

PHIE
(%) Sw (%) K (mD)

TG-1 2300-
2350 A 50 Sandstone Mundu 34.053 17.098 12.90 325.936

Table 2. Results Calculation of AR-1
WELL
NAME

DEPTH
(FT) ZONE THICK

NESS
LITHOLOG

Y
FORMA

TION
Vsh
(%)

PHIE
(%) Sw (%) K (mD)

AR-1 3055-
3157 A 102 Limestone Mundu 22.01 29.24 0.4869 604877.314

Table 3. Results Calculation of BL-1
WELL
NAME

DEPTH
(FT) ZONE THICK

NESS
LITHOLO

GY
FORMA

TION
Vsh
(%)

PHIE
(%)

Sw
(%) K (mD)

BL-1 7100-
7315 C 215 Limestone Upper

Cepu 48.69 31.074 48.04 1361.343034

Table 4. Results Calculation of BT-1
WELL
NAME

DEPTH
(FT) ZONE THICK

NESS
LITHOLO

GY
FORMA

TION
Vsh
(%)

PHIE
(%)

Sw
(%) K (mD)

BT-1 3150-
3288 A 138 Limestone Mundu 23.298 28.915 2.155 613039.061

Geochemical analysis, in this study using Rock Eval Pyrolysis (REP) is an analysis of
hydrocarbon components in source rock by means of gradual heating of the host rock samples
in an oxygen-free state where the programmed temperature is inert (Table 5). From the
heating, the solid separates free organic components and components that are still bound in
the host rock. The results of the REP analysis are populated with several parameters, namely
the values of S1, S2, S3, Tmax and combinations, namely PY, PI and HI (Table 6).

Table 5. Ro values on 5 wells in the Kangean block
Well

Name
Depth

(Ft)
 Ro

(Ohm.m)

BG-1 2200 0.67
TG-1 4000 0.21
BT-1 - -
AR-1 5720 0.31
BL-1 7600 0.41

Table 6. Results of REP analysis on 5 wells in the Kangean block
Well

Name
Depth
(Ft)

S1
(mgHC/gRk)

S2
(mgHC/gRk)

S3
(mgCO2/gRk)

Tmax
(degC) PY PI HI

(mgHC/gTOC)

BG-1 2200 4.22 2.21 1.28 361 2114.2 0.998 329.69
TG-1 4000 0.028 0.627 0.162 435 0.655 0.0427 120.58
BT-1 - - - - - - - -



AR-1 5720 0.2 2.23 - 420 2.43 0.0823 128.16
BL-1 7600 0.07 1.63 - 435 1.7 0.0412 206.329

CONCLUSIONS

Reservoir layers in 5 wells in Kangean block are break down into some conclusions. TG-1
well in Zone A with lithology limestone and sandstone, indicated gas reservoir and oil
reservoir. BT-1 well in Zones A and B with Limestone and Sandstone lithology, indicated gas
reservoir layers, oil reservoirs and water reservoirs. The AR-1 well in Zones A and C with
lithology limestone and Sandstone, indicated a gas reservoir layer. BL-1 well in Zone A with
lithology limestone, which is indicated by a gas reservoir layer. Source Rock Layer on 5
wells in Kangean block vary into different depths, BG-1 well at 2200 feet with core TOC
1.01 and TOC Log 0.8, Tmax 361 degC and Hydrogen Index 329.69 mgHC/gTOC which are
in the category of kerogen type III rock. The TG-1 well was at depth 4000 feet with core
TOC values 0.52 and TOC Log 0.22, Tmax 435 degC and Hydrogen Index 120.58
mgHC/gTOC were included in the category of kerogen type IV rock IV. AR-1 well at depth
5270 feet with 1.74 of TOC Core values and TOC Log 1.65, Tmax 420 degC and Hydrogen
Index 128.16 mgHC/gTOC which are included in the kerogen type II and III source rock
categories. The maturation level of the reservoir zone hydrocarbons in the Kangean block is
immature in BG-1 well but mature wells in TG-1 and AR-1 wells.
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