
i

Volume 33
Number 2

ISSN: 0125 9849
e-ISSN: 2354 6638



ii

RISET
GEOLOGI DAN PERTAMBANGAN

GEOLOGY AND MINING RESEARCH

Volume 33 No. 2, 2023                                            ISSN 0125-9849
                                                                                                                             e-ISSN 2354-6638

Accredited as a Scientific Periodic Journal based on the General Director of Research Strengthening and Devel-
opment, Ministry of Research, Technology and Higher Education of the Republic of Indonesia Decree.

Nomor : 3/E/KPT/2019

Riset Geologi dan Pertambangan Geology and Mining Research is a scientific periodical journal
in geology, geophysics, mining, and other related earth sciences.

This journal is published twice a year, in June and December.

Editorial Board

Editor in Chief
Dr. Eng. Iwan Setiawan, S.T., M.T., Research Center for Geological Resources, National Research and Innova-
tion Agency, Indonesia, Resource Geology, REE

Editorial Board
Prof. Dr. Ir. Haryadi Permana, Research Center for Geological Resources, National Research and Innovation 
Agency, Indonesia, Tectonic geology
Prof. Dr. Sri Yudawati Cahyarini, Research Center for Climate and Atmosphere, National Research and In-
novation Agency, Indonesia, Paleoclimate
Dr. Lina Handayani, Research Center for Geological Disaster, National Research and Innovation Agency, 
Indonesia, Geophysics
Dr. M. Maruf Mukti, S.T., M.Sc., Research Center for Geological Resources, National Research and Innovation 
Agency, Indonesia, Sedimentary geology
Dr. Anggoro Tri Mursito, M.Sc, Research Center for Mining Technology, National Research and Innovation 
Agency, Indonesia, Coal processing
Dr. Dwi Sarah S.T., M.Sc., Research Center for Geological Disaster, National Research and Innovation Agency, 
Indonesia, Engineering geology
Dr. Sci. R Fajar Lubis, Research Center for Limnology and Water Resources, National Research and Innova-
tion Agency, Indonesia, Urban hydrogeology
Dr. Anna Fadliah Rusydi, Research Center for Limnology and Water Resources, National Research and In-
novation Agency, Indonesia, Environmental geology
Purna Sulastya Putra, S.T., M.T., Research Center for Geological Disaster, National Research and Innovation 
Agency, Indonesia, Paleotsunami
Dr. Deasy Arisa, Research Center for Geological Disaster, National Research and Innovation Agency, Indone-
sia, Geodetics
Wilda Naily, S.Si., M.Si., National Research and Innovation Agency, Indonesia, Groundwater quality
Anita Yuliyanti, S.T., M.A., Research Center for Geological Resources, National Research and Innovation 
Agency, Indonesia, Environment georesources
Dr. Syuhada, M.Sc, Research Center for Geological Disaster, National Research and Innovation Agency, Indo-
nesia, Seismic
Dr. Arifan Jaya Syahbana, Research Center for Geological Disaster, National Research and Innovation 
Agency, Indonesia, Engineering geology
Prof. Dr. Edy Sunardi M.Sc, Padjadjaran University, Indonesia, Petroleoum Geology



iii

Secretariat and manuscript submission:
BRIN Publishing, member of Ikapi
Gedung B.J. Habibie, Lantai 8, Jl. M.H. Thamrin No. 8, Kebon Sirih, 
Menteng, Jakarta Pusat, Daerah Khusus Ibukota Jakarta 10340 
Whatsapp: 0811-8612-369
e-mail: penerbit@brin.go.id 
website: penerbit.brin.go.id

Prof. Ir. Mega R. Fatimah, M.Sc., Ph.D., Padjadjaran University, Indonesia, Economic geology
Prof. Sri Widiyantoro, M.Sc., Ph.D., Bandung Institute of Technology, Indonesia, Geophysics
Dr. Eng. Mirzam Abdurrachman, S.T., M.T., Bandung Institute of Technology, Indonesia, Volcanology
Irwan Iskandar, S.T., M.T., Ph.D., Bandung Institute of Technology, Indonesia, Isotope geochemistry
Dr. Fadhila Rosyid, S.T., M.T., Bandung Institute of Technology, Indonesia, Coal mine geology
Dr. Syafrizal, Bandung Institute of Technology, Indonesia, Mining geology
Dr. Sc. Adi Sulaksono, University of Pembangunan Nasional, Indonesia, Mineralogy
Hendy Setiawan, S.T., M.Eng., Ph.D., Gadjah Mada University, Indonesia, Landslide
Nguyen Truong Tai, Ph.D., Institute of Earth Science, Academia Sinica, Taiwan, Basalt petrology
Kegomoditswe Koitsiwee, M.Sc., Ph.D., University of Bostwana, Mineral economics
Dr. Res. Sc. Jennielyn T. Padrones, University of Philippines, Geochemistry
Dr. Eng. Patchawee Meow, M.Sc., Mahidol University, Thailand, Granite petrology
Prof. Dr. Mary Elliot, Nantes University, France, Paleoenvironment

Publication Assistant
Journal Publishing Staff, Directorate of Repository, Library, Multimedia, and Scientific Publishing (RMPI), 
National Research and Innovation Agency, Indonesia



iv

Jurnal Riset Geologi dan Pertambangan Geology and Mining Research 
Vol. 33 No. 2, December 2023 
 
Reviewer in this edition
1. Prof. Adi Susilo, MSi, PhD (Geophysics, Brawijaya University)
2. Gumilar Utamas Nugraha, S.T., M.T. (Hydrogeophysics, Graduate Institute of Applied 

Geology, College of Earth Sciences, National Central University, Taiwan)
3. Dr. Lina Handayani (Geophysics, National Research and Innovation Agency, Indonesia) 
4. Dr.Eng. Fikri Faris, S.T., M.Eng (Civil Engineering, Gadjah Mada University, Indonesia)
5. Dr. Arifan Jaya Syahbana (Civil Engineering, National Research and Innovation Agency, 

Indonesia)
6. Thema Arrisaldi, S.T., M.Eng (Engineering Geology , UPN “Veteran” Yogyakarta, Indo-

nesia)
7. Purna Sulastya Putra, M.T. (Micropaleontology, National Research and Innovation 

Agency, Indonesia)



v

A Preface from Editor-in-Chief 

Dear RGP readers,

We present the last issue of Volume 33 of Riset Geologi dan Pertambangan (Geology and Mining 
Research). This issue publishes five articles that covered topics on resistivity modeling of seawater 
intrusion, geoelectrical investigation for slip-plane model, geotechnical testing for landslide potential, 
landslide mapping by frequency ratio, and lead content in reef sediment systems.

In the first paper, Utami et al. applied electrical resistivity tomography method to image seawater 
intrusion along the west flood canal of Semarang in the subsurface. The geoelectrical survey used a 
dipole-dipole multi-electrode configuration. Their subsurface model shows that the identified seawater 
intrusion zone is associated with a low resistivity value of less than 3 Ohm.m. This intrusion zone is 
up to 70 meters deep near the coast and is thinning farther south. Their results confirm that seawater 
has penetrated long distances to the land below Semarang.

Antosia et al. modeled slip plane in Tasikmalaya area using 2D resistivity method with a dipole-dipole 
array. They measured the resistivity in five lines with 5 m spacing between electrodes and a total length 
of 275 m. The results show three classes of resistivity values that interpreted as different lithologies. The 
slip area is within the sandy clay with a slipping mass of clayey/ tuffaceous sand and volcanic breccia. 
Based on the slope and the slip plane angles, the area has an unstable slope. 

The third paper (Ahmid et al.) presents research using geotechnical testing and topographical mapping 
to determine landslide potential in Cihanjuang are, Sumedang, West Java. The geotechnical tests include 
water content, specific gravity, sieve analysis, hydrometer, and direct shear strength. The geotechnical 
test results show the soil samples belong to the MH-CH-OH classification. The internal friction angle is 
relatively steep, and the percentage of gravel and sand is quite high, hence water can easily infiltrate 
soil Therefore, the study area has a high potential for landslides. From the topographic mapping, the 
volume of the landslide was around 161.981 m³. 

Salsabiila et al. present landslide potential investigation in Magelang area, Central Java using frequency 
method. This method uses parameters of slope, lithology, structure distance, river distance, land use, 
and landslide occurrence points. Based on their results, the study area is divided into 4 zones: the Very 
Low Landslide Susceptibility Zone, Low Landslide Susceptibility Zone, Medium Landslide Susceptibility 
Zone, and High Landslide Susceptibility Zone. After validating the landslide susceptibility map using 
the Area Under Curve method, the results obtained were 70.95% and included in the good category, 
so the map was suitable to be used as a reference for landslide potential zonation. 

The last paper from Nurhidayati et al. examined control of sediment grainsize on lead content in the 
reef sediment systems of Panjang Island, Banten Bay, Indonesia. They analyzed grainsize, component 
analysis, and Pb concentration, using AAS flame method. The results indicate that Pb concentration 
in the grain-supported surface sediment in Panjang Island is varied. The different concentration of 
Pb value is mainly controlled by the different of sediment grainsize and CaCO3 content. The highest 
Pb accumulation occurs in the areas with very fine sediment grainsize, which have better adsorption 
capabilities for heavy metals. They also suggest that the medium sand fraction may accumulate different 
Pb values. The results indicate that all sediment samples in the study area is in the low risk of toxicant 
level. 



vi

Riset Geologi dan Pertambangan (Geology and Mining Research) welcomes your contributions in the 
forthcoming issues. We sincerely acknowledge the outstanding reviewers who reviewed the submitted 
manuscripts and all the authors for their valuable contributions to this issue. We recognize all the 
editorial members and staffs for their continuous excellence support for the publication of our journal.
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