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Abstract - Lebong is one of the areas located in Bengkulu Province and is passed by the Ketaun Segment
fault. The fault causes several locations in Lebong to have manifestations such as hot springs, solfatara,
and fumarole. This research aims to identify rock lithology with 2D modeling using the magnetotelluric
method. The data acquisition process was carried out using a magnetotelluric device with a low
frequency of 128 Hz, a medium frequency of 1024 Hz, and a high frequency of 4096 Hz. The sensor in
the recording consists of two sensors, namely electric and magnetic. Based on the field survey, the
results obtained are several distributions of resistivity values from low, medium, and high. The acquired
data was processed using ZONDMT software to obtain 2D modeling. The results of data processing
interpret the resistivity value to depth. There are 8 measuring points in one track with a west-southeast
direction. Variations in measured resistivity consist of low, medium, and high resistivity. The
distribution of low resistivity values (10-25 Qm) in this area is identified as the response of the caprock,
having a depth of <1.5 km, shown in light blue. The distribution of medium resistivity values (40-150
Qm) shown in green to yellow is identified as a reservoir zone with a depth of >1.8 km. Rocks with high
resistivity values (>300 Qm) shown in red are identified as hot rock zones. Hot rocks are at a depth of
4-6 km. The range of frequency values on the 2D modeling color scale ranges from 1-800 Qm. The
results of this study can be used as a basis for feasibility studies for local governments to develop
geothermal energy projects. By knowing the subsurface characteristics, the potential for geothermal
energy reserves in Lebong can be evaluated more accurately.
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INTRODUCTION Geothermal systems are formed due

Geologically Indonesia has many to heat propagation by rock convection and
areas with the potential for geothermal conduction (Siregar, Dewi, & Ngatijo,
natural resources that are quite abundant, 2021). The geothermal system consists of
this is because Indonesia is located at the the main elements: the caprock, reservoir,
junction of three plates namely the indo- heat-carrying fluid and heat source (Paais et
australian plate, Eurasia and the Pacific plate al., 2021). This heat transfer process also
characterized by the presence of an active causes hydrothermal fluid in the rock pores
ring of fire (Bahri & Ramadhan, 2022). to become hot. Hydrothermal fluid that is

One area with geothermal potential is heated will have a high temperature and
Air Putih, Lebong Regency, Bengkulu pressure to press out the surface. The
province. The Ketaun fault that passes caprock, which is an impermeable layer, will
through this area creates geothermal block the fluid from escaping to the surface
manifestations. This fault controls the (Bahri & Ramadhan, 2022). This trapped hot
geothermal  system in the area. water and steam is called a reservoir, used as
Manifestations are indicated by the presence an alternative energy source to replace fossil
of hot springs, fumaroles, ground warm, and fuel energy, which is helpful for power
solfatara. (Dezayes et al., 2022). generation and transportation (Harahap et

al., 2022).
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The method that has been used for
geothermal exploration activities in the
Lebong area is the geomagnetic method
conducted by (Purwanto et al., 2024) using
geomagnetic method to model the
subsurface rock layer. This geomagnetic
method can identify total magnetic field
anomalies and produce subsurface models
up to a depth of 1,2 km. Although effective
for mapping at shallow to medium depths,
geomagnetic methods have limitations in
resolution and penetration depth compared
to magnetotellurics. Therefore,
magnetotelluric methods are preferred in
exploration contexts that require information
at depths greater > 4 km, such as the
identification of geothermal reservoirs or
hydrocarbon basins, due to their ability to
provide resistivity images to great depths.
Meanwhile, geomagnetic methods are more
suitable for studies at shallower depths or as
a complement in multi-method geophysical
surveys.

The magnetotelluric method is a
passive method that uses the interaction of
natural electromagnetic waves to interpret

the distribution of electrical properties of
rocks in the subsurface (Omollo et al., 2022).
Because of its deep penetration, the
magnetotelluric method is very effective for
mapping the deep structure of the earth in the
Air Putih, Lebong Regency. This study aims
to identify rock lithology based on the
distribution of resistivity values in Air Putih,
Lebong, using 2D modeling.

Based on the geological map in
Figure 1. The structure develops as a
horizontal fault (ketaun fault) due to the last
tectonic activity around plio-pleiston. The
Lebong region is composed of granitic rock
formations (T,4,) of the middle Miocene
age that break through the Hulusimpang
formation (Tomn) and Seblat
formation(T,,,s). The formations are
composed of breccia minerals, volcanic lava,
and tuff with sulfide mineralization and
quartz veins, while the Seblat Formation is
composed of claystone, siltstone, and
siltstone interbedded with sandstone and
conglomerate; the formation is of lower-
middle Miocene age (Oktarina et al., 2021).
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Figure 1. Geologic Map of Lebong Regency

RESEARCH METHODS
Data Acquisition

This research was conducted using the
magnetotelluric method. The research
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location was in Air Putih, Lebong Regency.
Measurements were made at 8 measuring
points with 1 track in the West-Southeast
direction. The data acquisition process was
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carried out using a magnetotelluric tool.
Data recording lasted 16 hours with a depth
range of up to 10 km. The selection of
exploration depths of more than 4 km using
the magnetotelluric method is based on the
need to obtain detailed information about
deeper subsurface geological structures,
especially in the context of exploration for
energy resources such as geothermal and
hydrocarbons. The primary heat sources are
deeper, usually at depths >3-5 km, often in
the form of hot granites or intrusive magmas
(Hoerunisa & Sismanto 2020).

The measurement process was carried
out with a low frequency of 128 Hz,

a medium frequency of 1024 Hz, and a
high frequency of 4096 Hz. Data recording
at low frequencies can achieve deeper

Ex

penetration (Pahri, Paembonan, & Irawati,
2023). Sensors in data acquisition consist of
two sensors, namely electrical and magnetic
sensors. In the magnetic sensor, there are
three coils (H,, H,,, and H,). The coil acts as

a magnetic sensor. The coil (H, ) is placed in
a position facing north-south, the coil (H,)
is placed in a position facing east-west, and
the coil (H,) is placed vertically. These three
coils are positioned at a distance of 30 m
from the main unit. In the electrical sensor
using 4 porospots positioned at a distance of
50 m from the main unit based on the
cardinal directions (north, south, west and
east) orthogonally (Eyand E,). GPS is
placed at a height of = 2 m and connected to
the main unit.
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Figure 2.Sensor configuration during data acquisition (Al Ansory et al., 2023)

Data Processing

The result of magnetotelluric data
acquisition in the field is raw data in the form
of a time series that provides information
about the electromagnetic field data
recorded against time. Data transformation
is performed to convert magnetotelluric data
from the time domain to the frequency
domain. After the data is in the frequency
domain, the next stage is robust processing,
which eliminates the influence of data from
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noise. The output of robust processing is the
apparent resistivity and phase data. This
process is carried out using the MAPROS
software. The results of data processing in
MAPROS are stored in the form of edi file
(Maryanto et al., 2017).
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Figure 3. (a). Magnetotelluric curve before
data editing (b). Magnetotelluric curve after
data editing.
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2D inversion is carried out using
ZONDMT software to obtain the
distribution of subsurface resistivity values
by adjusting the mathematical model curve
to the measurement data in the field
(Pratama et al., 2021). The results of the 2D
inversion  modeling are  subsurface
conditions interpreted with resistivity that
varies with depth and distance in the
direction of the cross-section profile.

Magnetotelluric Method

The resistivity distribution is used to
determine the types of lithology that exist in
the subsurface of the study area. The
magnetotelluric method is one of the
geophysical methods that uses
electromagnetic fields to conduct sounding
for estimating subsurface structures by
looking at subsurface resistivity values.
Electromagnetic fields have a frequency
range from 1 — 10.000 Hz, which is able to
reach depths of up to thousands of
kilometers below the earth's surface
(Wulandari, Gaffar & zulaikah, 2017).
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Electromagnetic waves induced into
the earth's surface are generated by
increasing the period when sounding. This
concept is the skin depth equation that
calculates the penetration of electromagnetic
waves when diffusing into the earth.

~ p
6~503\/;

0 is skin depth, p is resistivity, and for
f is frequency (Simpson and Bahr 2005).

A fundamental differential equation to
explain the behavior of electromagnetic
waves is described in Maxwell's equations
regarding electromagnetic waves which are
the Laws of Faraday, Ampere, Gauss,
Coulomb, written in the following equation.

1)

0B
VXE = —— (2)
dat
., 9D 3
VXH=] +E
V.D =¢q 4
V.B=0 (5)

E is the electric field (Volt/m), H is
the magnetic field (Ampere/m), B is the flux
or magnetic induction (Weber), D is the
electric displacement (Coulumb), and q is
the electric charge density, j is the current
(Telford, Geldart, & Sheriff 1990).

Data Analysis

To transform the resistivity form into a
geological form, knowledge of the resistivity
value for each type of material and
geological structure of the research area is
required. The resistivity value of rocks is
based on several factors, namely clay
content, fluid content, groundwater
availability, rock mineralogy and so on. If
there is a liquid in a rock, it can reduce the
value of the rock’s resistivity. The difference
in rock resistivity values can be seen in Table
1.
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Table 1. Resistivity values of some rocks

(Reynolds 1997)
Material Resistivity
Granite 200-10000
Andesite 1.7x10%-45 x
10
Basal 200-100000
Limestone 500-10000
Sandstone 200-8000
Slatestone 20-200
Sand 1-1000
Clay 1-100
Alluvium 10-800
Laterite 800-1500
Kalsit 1 x10%2-1x10%

RESULTS AND DISCUSSION

2D inversion modeling is used in
geophysical surveys to analyze resistivity
variations in the subsurface. One of the
approaches used in this modeling is
pseudosection, which provides a 2D model
of resistivity variations in the subsurface
along a specific measurement path.
Pseudosections are particularly useful in
identifying areas where there are horizontal
changes in soil or rock properties,
characterized by the presence of sharp
resistivity gradients (Joel et al., 2022). The
selection of an appropriate model can also be
adjusted to the geological information of the
study site.

Potential zones for geothermal
exploration are in the range of 5-800 Qm and
obtain information on the rock structure
below the surface to a depth of up to 10 km.
This range adequately describes the
resistivity variations that may appear in
geothermal systems.

There are 3 cross-section results,
namely cross-section 1 shows field data with
apparent resistivity values, cross-section 2
shows the calculation model between field
data and model data generated by the
software, and cross-section 3 shows the true
resistivity value results. The resistivity cross
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section shows resistivity values that can be
classified into 3 groups, namely low,
medium and high resistivity. Low resistivity
(10-25 Qm) shown in light blue is thought to
be associated with the caprock layer of the
geothermal system. Medium resistivity (30-
150 Qm) shown in green to yellow is thought
to be associated with the reservoir layer of
the geothermal system. High resistivity
(>300 Qm) shown in red is thought to be
associated with the heat source rock of the
geothermal system.

Table 2. Resistivity Distribution and Lithology
Characteristics in the Air Putih Area.

Resistivity  Litology  Colour Depth

(£2m)

10-25 Caprock Light <1,5km
blue

30-150 Reservoir  Green- >1,8 km
yellow

>300 Hotrock Red 4-6 km

Based on the 2D inversion modeling
results in Figure 4, the layer with a resistivity
value of 10-25 Qm is shown by the light blue
color range, which is associated with a layer
of host rock in the geothermal system at a
depth of <1.5 km. This layer is identified as
a volcanic rock that undergoes hydrothermal
alteration (Irawati, Paembonan, & Fernanda,
2024). Based on the geological structure in
Air Putih, the Hulusimpang Formation,
which is of Tertiary age (Oligocene-
Miocene), is part of the Bengkulu basin and
consists of andesitic volcanic deposits that
have undergone alteration and
mineralization (Oktarina et al., 2021). The
hydrothermal alteration process in these
volcanic rocks is dominated by clay
minerals. These clay minerals are composed
of chlorite, pyrite, quartz and calcite,
indicating mineralogical changes due to
interaction with hot fluids (Oktarina & Eddy
2022). This alteration process plays an
important role in geothermal systems,
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because the clay rocks formed are generally
weathered so that they can function as a
buffer layer that inhibits the migration of hot
fluids to the surface (Sapulete, Souisa, &
Jubaedah, 2019). In general, the salinity and

NT Observed app.resistivity Tm

conductivity of claystone resulting from
hydrothermal alteration associated with
geothermal activity will result in low
resistivity in geothermal systems (Dewi,
Maryanto, & Rachmansyah, 2015).
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Figure 4. 2D inversion modeling

Below the low resistivity distribution,
there is a zone with medium resistivity (30-
150 Qm), which is shown in green-yellow
color. This zone is associated with the
reservoir layer in the geothermal system at a
depth of >1.8 km and is identified as
fractured andesite rock, thus acting as a place
of accumulation of geothermal fluids (Salam
and Harmoko 2017). The fluid in the
reservoir is heated and produces hot water
and fumaroles which then appear on the
surface as geothermal manifestations
through fractures (Pratama et al. 2021). The
andesite rock is composed of volcanic
breccia and tuff, which is the result of past
volcanic activity (Oktarina, Mia. 2022).

Rock response with high resistivity
value (>300 Qm) is shown in red color
associated with heat source rocks in
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geothermal systems at a depth of 4-6 km.
Hot rock found in the geothermal system in
the Air Putih area is composed of
metamorphic and igneous rocks (Salam and
Harmoko 2017). The igneous rocks are deep
breakthrough rocks (Granite and diorite) of
the Middle Miocene age that break through
the Upper Simpang Formation and Seblat
Formation. ~ Granite ~ Formation(Ty,4y),
middle Miocene in age (Atimi, MT. and
Sartika 2022).

Around the MT7 location, there are
indications of fractures that act as hot fluid
migration paths to the surface. 2D modeling
interpretation indicates the presence of a
fault between points MT7 and MT8. These
faults are closely related to the regional
geological structure, as shown in the
geological map in Figure 1. These faults are
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considered the main factor that allows hot
fluid infiltration into the Granite rock, which
changes due to hot fluid intrusion from the
magma system at depth. Based on research
by (Mulyani et al. 2022), stated that fault
structures have rocks that are easily
deformed so that they become intrusion
locations related to heat sources, and act as
fluid flow paths to the surface.

Based on the research of (Al Ansory et
al. 2023) in the same area using the
magnetotelluric method of subsurface
structure, the resistivity cross section in 2D
inversion of potential hot rock in the
research area is at a depth of 1.8 km to 6.5
km, composed of igneous and metamorphic
rocks.

2D magnetotelluric modeling has
several limitations compared to 3D models,
especially in describing complex subsurface
geological structures. 2D models assume
that resistivity variations only occur in two
directions, whereas actual conditions exhibit
3D heterogeneity that can lead to errors in
interpretation  (Wannamaker 2005). In
addition, these models are less able to
capture significant lateral induction effects
and often oversimplify the data, so the
results obtained can be less accurate
compared to 3D modeling (Siripunvaraporn
and Egbert 2000).

CONCLUSION

The 2D resistivity model of the Air
Putih Geothermal area, Lebong, shows that
the study area has 3 groups of resistivity
values, namely low, medium, and high
resistivity. The low resistivity of 10-25 Qm
is associated with the caprock layer with a
depth of < 1.5 km, this layer is identified as
a volcanic rock is dominated by clay
minerals. Medium resistivity of 40-150 Qm
is associated with the reservoir layer with a
depth of >1.8 km identified as fractured
andesite rock. Resistivity >300 Qm is
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associated with hot rocks with a depth of 4-
6 km below the surface, identified as the
igneous rocks are deep breakthrough rocks
(granite and diorite). The results of this study
identified geothermal potential in the form
of hot rock at point MT5, with a thickness of
2 km. The results of this research can serve
as a basis for the local government to
conduct feasibility studies for developing
geothermal energy projects in Lebong. By
understanding the subsurface characteristics,
potential geothermal energy reserves can be
evaluated more accurately, thus supporting
more effective decision making in exploring
and utilizing geothermal resources. To
improve the accuracy in identifying
subsurface structures, future research is
recommended to use the refraction seismic
method. This method can provide a more
detailed model of fracture zones and hot
fluid migration pathways and help confirm
the presence of geothermal reservoirs. In
addition, refraction seismic can also be used
to detect the presence of faults that act as the
main pathway of the fluid to strengthen the
analysis results from other geophysical
methods.

REFERENCES

Al Ansory, Andre Rahmat, Hana Raihana,
Vinki Loverly Pritama, Welly Saputri,
Faritz Bagda Maghribi, Muchammad
Farid, Arif Ismul Hadi, Halauddin,
Budi Harlianto, and Nanang Sugianto.
(2023). Delineasi Nilai Resistivitas Di

Lapangan Panas Bumi Tambang
Sawah Menggunakan Metode
Magnetotellurik.  Buletin ~ Sumber

Daya Geologi 18(3), 145-54. doi:
10.47599/bsdg.v18i3.386.

Atimi, MT., Rizgia Lestika, and Sartika

Sartika. (2022). Implementasi
Forward Chaining Method Untuk
Analisis  Klasifikasi ~ Mineralogi

Batuan Beku. Jurnal Edukasi Dan
Penelitian Informatika (JEPIN) 8(1),
80. doi: 10.26418/jp.v8i1.52374.



)

<LJ;FB Volume 11 No. 1 June 2025

Jurnal Pendidikan Fisika dan Teknologi (JPFT)

Bahri, Samsul, and Aditya Ramadhan. 2022.
“Pemodelan Pola Aliran Fluida 2D Di

Area Panas Bumi Menggunakan
Metode Elemen Hingga Pendekatan
Galerkin.”  Cgant  Journal  of
Mathematics  and  Applications
3(2):34-41. doi:

10.25037/cgantjma.v3i2.81.

Dewi, Cinantya Nirmala, Sukir Maryanto,
and Arief Rachmansyah. (2015).
Sistem Panasbumi Daerah Blawan,
Jawa Timur Berdasarkan Survei
Magnetotelurik. Jurnal RISET
Geologi Dan Pertambangan. 25(2),
111. doi:
10.14203/risetgeotam2015.v25.262

Dezayes, Chrystel, Vincent Famin, Bruno
Tourliere, Jean Michel Baltassat, and
Bhavani Bénard. (2022). Potential
Areas of Interest for the Development
of Geothermal Energy in La Réunion
Island Based on GIS Analysis. Journal
of Volcanology and Geothermal
Research. 421, 1-13. doi:
10.1016/j.jvolgeores.2021.107450.

Agitha, Agus Didit
Haryanto, Yusi Firmansyah, and
Muhammad  Kurniawan  Alfadli.
(2022). Determinasi Zona Reservoir
Dengan Data Magnetotelurik Di Zona
Prospek Panas Bumi Telaga Ngebel,
Jawa Timur. Padjadjaran Geoscience.
6(2), 803-11.

Hoerunisa, Anis-, and Sismanto Sismanto.
(2020). Interpretasi Anomali Data
Gravitasi Daerah Panas Bumi ‘K518’
Berdasarkan Pemodelan 3D. Jurnal
Fisika Indonesia. 24(3), 136-40. doi:
10.22146/jfi.v24i3.56789.

Irawati, Selvi Misnia, Andri Yadi
Paembonan, and Leonardo Fernanda.
(2024). Aplikasi Tensor Fase Data
Magnetotellurik  Untuk Pemodelan
Panas Bumi The Geysers, California
Dan Dikorelasikan Dengan Data Gaya
Berat. Jurnal  Geosains Dan
Teknologi. 6(3), 186-202. doi:
10.14710/jgt.6.3.2023.186-202.

Joel, Piameu Kwagag, Owona Angue Marie

Harahap, Zelya

41

Louise-Clotilde, Ngatchou Evariste,
Njingti Nfor, Kue Petou Rokis
Malquaire, and Njandjock Nouck
Philippe. (2022). Identification of
Geothermal Reservoirs in  South
Cameroon from a Combined Landsat 8
and AMT Data. International Journal
of Geophysics. 1-17. doi:
10.1155/2022/1324766.

Maryanto, Sukir, Cinantya N. Dewi, Vanisa
Syahra, Arief Rachmansyah, James H.
Foster, Ahmad Nadhir, and Didik R.
Santoso. (2017). Magnetotelluric-
Geochemistry  Investigations  of
Blawan Geothermal Field, East Java,
Indonesia. Geosciences (Switzerland).
7(2), 1-13. doi:
10.3390/geosciences7020041.

Mulyani, Sri, Yunus Daud, Riza G. Pasiki,
and Haris Siagian. (2022).
Karakterisasi Struktur Patahan Pada
Lapangan Panas Bumi X (Sumatra)
Berdasarkan =~ Pemetaan  Geologi,
Penginderaan Jauh, Dan Data Gaya
Berat. Buletin Sumber Daya Geologi.
17(2), 109-24. doi:
10.47599/bsdg.v17i2.327.

Oktarina, Mia., Edy Sutriyono. (2022).
Journal of Geology. Journal of
Geology Sriwijaya. 2, 69-77.

Oktarina, Mia, Rizky Tanjung, M, and

Nadika Devatama. (2021).
PENENTUAN DAERAH
TERDAMPAK  LONGSOR DI.

Teknik Geologi: Ilmu Pengetahuan
Dan Teknologi. 4(2), 1-6.

Omollo, Philip, Jun Nishijima, Yasuhiro
Fujimitsu, and Kazuki Sawayama.
(2022). Resistivity Structural Imaging
Of The Olkaria Domes Geothermal
Field in Kenya Using 2D and 3D MT
Data Inversion. Elsevier. 1-33.

Paais, Chealsya, Didit Haryanto, A, J.
Hutabarat, and Dewi Gentana. (2021).
Geokimia Air Panas Dan Pendugaan
Temperatur Bawah Permukan Pada
Potensi Panas Bumi Daerah Tawiri,
Kecamatan Teluk
Ambon,Kotaambon,Provinsi Maluku.



)

<LJ;FB Volume 11 No. 1 June 2025

Jurnal Pendidikan Fisika dan Teknologi (JPFT)

Padjajaran Geoscience Journal. 5,
138-49.

Pahri, A. Yadi Paembonan, and Selvi M.
Irawati. (2023). Analisis Tensor Fase
Dan Pemodelan 2D Data
Magnetotelurik Gabbs
Valley,Nevada,USA. Jurnal Geofisika
Eksplorasi. 09(03), 206-16.

Pratama, Rikaldo, Ichy Lucya Resta, Faizar
Farid, and Wiwid Joni. (2021).
Identifikasi Lapisan Bawah
Permukaan Daerah Prospek Panas

Bumi Songa-Wayaua Berdasarkan
Metode  Magnetotelurik.  Jurnal
Meteorologi Dan Geofisika. 22(2),

45-53. doi: 10.31172/jmg.v22i2.786.

Purwanto, Eko Heru Putih, Andre Rahmat
Al  Ansory, U. Gumanty, D.
Woulandari, Refrizon, Halaudin, N.
Sugianto, Arif H. Hadi, Farid M,
Suhendra, Budi Harlianto, Shela B.
Purba, and R. Zamrawi. (2024).
Pemodelan Lapisan Batuan Bawah
Permukaan Kawasan Panas Bumi
Menggunakan Metode Geomagnetik.
Wahana Fisika. 9(1), 47-58.

Reynolds, M. Jhon. (1997). An Introduction
to Applied and Environtmental
Geophysics.

Salam, Riznia Aji, and Udi Harmoko.
(2017). Pemodelan 2D Sistem Pana
Bumi Daerah Garut Bagian Timur
Menggunakan Metode
Magnetotelurik. Youngster Physics
Journal. 6(2), 143-50.

Sapulete, Sisca M., Matheus Souisa, and
Sitti  Jubaedah. (2019). Interpretasi
Data Resistivitas Untuk
Mengidentifikasi Munculnya Longsor
Susulan Di Blok V Wayame Ambon.
BAREKENG: Jurnal llmu Matematika
Dan Terapan. 13(3), 185-96. doi:
10.30598/barekengvol13iss3pp185-
196ar926.

Simpson, Fiona, and Karsten Bahr. (2005).
Practical Magnetotellurics.  Vol.
9780521817.

Siregar, Ahmat Munawir, Ira Kusuma Dewi,

42

and  Ngatijo  Ngatijo. (2021).
Identifikasi Batuan Granit Daerah
Prospek Panas Bumi Nyelanding
Menggunakan Metode Magnetik.
Science, and Physics Education
Journal (SPEJ). 4(2), 62-69. doi:
10.31539/spej.v4i2.2388.

Siripunvaraporn, W., and G. Egbert. (2000).
An Efficient Data-Subspace Inversion
Method for 2-D Magnetotelluric Data.
Geophysics.  65(3), 791-803. doi:
10.1190/1.1444778.

Telford, W. M., L. P. Geldart, and R. E.
Sheriff. (1990). Magnetic Methods.

Wannamaker, Philip E. (2005). Anisotropy
versus Heterogeneity in Continental
Solid Earth Electromagnetic Studies:
Fundamental Response
Characteristics and Implications for
Physicochemical State. VVol. 26.

Woulandari jasmine christian, Gaffar z. Eddy,
zulaikah siti, P. Nugroh. Adi. (2017).
Penentuan Struktur Litologi Daerah

Panas Bumi Probolinggo
Menggunakan Metode Magnetotelurik
(MT). 1-6.



