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ABSTRACT

Lembang fault is still considered to be active today. The fault provides a distinctive and attractive geomorphology and
is significantly explored and developed as a natural tourism destination, one of the areas is located in Gunung Batu.
The research location is in the western area of Gunung Batu as a part of the Lembang fault segment. To understand
the underlying geological indication that is related to the potential for resource and disaster, a geophysics study using
the 2D resistivity approach is necessary. This resistivity method utilizes the electrical properties of rocks and soil
which are described by the distribution of resistivity contrast value. The result of the interpretation 71 meters depth
shows five layers of rock with andesite intrusion rocks as a basement. The fault is dominated by normal faults with
a relatively West-East direction that cause thickening of >2 layers. These faults are related to the formation of the
Lembang fault caused by extensional forces.

Kata kunci: 2D Resistivity, Lineament, Shallow Structure

ABSTRAK

Pergerakan sesar Lembang ditafSirkan masih aktif hingga saat ini, menghasilkan bentang alam yang unik dan
indah, sehingga banyak dimanfaatkan dan dikembangkan menjadi objek wisata alam, salah satunya terletak di
Gunung Batu. Daerah penelitian terletak di bagian barat Gunung Batu yang merupakan bagian dari segmen sesar
Lembang, oleh sebab itu diperlukan penelitian geofisika untuk dapat menafsirkan gejala geologi bawah permukaan
yang berhubungan dengan potensi sumberdaya dan bencana, yaitu dengan menggunakan metode tahanan jenis
2D. Metode ini memanfaatkan sifat kelistrikan batuan dan tanah yang digambarkan dengan distribusi perbedaan
nilai tahanan jenis. Hasil penafsiran metode tersebut hingga kedalaman 71 meter memperlihatkan lima perlapisan
batuan yang dialasi oleh batuan intrusi andesit. Pada daerah ini didominasi patahan normal dengan arah relative
Barat-Timur yang mengakibatkan penebalan >2 lapisan. Patahan ini erat hubungannya dengan pembentukan sesar
Lembang akibat gaya ekstensional.

Keywords: Gunung Batu, Tahanan Jenis 2D, Kelurusan, Struktur Dangkal

PENDAHULUAN orientation (Brahmantyo and Bachtiar, 2009).

The development of natural tourism around the It is believed that this fault is still active today,

Bandung basin, West Java Province-Indonesia is shown by the presence of unique geomorphol-

closely related to the previous geological activ- ogy and the meandering rivers' drainage pattern

ity to nowadays. One of these is the Lembang
fault, which extends for 22 km from Padalarang
to Palasari Mountain in a relative west-east

(Raharjo, et al., 2015), a crush zone formation in
the bedrock (Hartadi, et al., 2015), The presence
of morphotectonic activity (Hidayat, 2010), and
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the M 2.8 to M 3.3 earthquake activity between
1999 and 2017 (Marjiyono, et al., 2008; Mei-
lano, et al., 2012; Nugraha, et al., 2019; Rasmid,
2014). In addition, the fault produces a unique
and attractive geomorphology that benefits a
place for tourism. Some of the destinations are
Gunung Batu, Tebing Keraton, Floating Market,
The Lodge Maribaya, and Curug Omas.

Geophysical survey with shallow penetration
is required for the development of this natural
tourism destination such as Gunung Batu. The
purpose of this study is to interpret lineament and
shallow structure. This research performs Two-
Dimensional (2D) resistivity methods. Based on
the resistivity contrast, this technique may under-
stand the geological indication of shallow sub-
surface, including the difference of rock layers,
and geological structure, confirmed with surface
observation, shallow drilling, and geomagnetic
data correlation. The benefit of interpretation
results would become a recommendation for
natural tourism destination development and a
referential data for further research.

The research area is in Langensari - Pager-
wangi Rural Village, Lembang Sub-District,
West Java Province, Indonesia. The location is
in the western part of Gunung Batu, an andes-
ite intrusion that formed 510,000 years before
the Lembang Fault (Brahmantyo and Bachtiar,
2009 after Junursyah and Agustya, 2017). The
location is in the middle of the intersection of
the west and east parts of the Lembang fault
segment creating an offset to 300 m (Rasmid,
2014). The research region and the surround-
ing areas are covered in volcanic rock of
Quaternary age (Silitonga, 1973), ranging in
age from old to young, which is as follows
(Figure 1a): The undifferentiated old volcanic
products (Qvu) consist of volcanic breccia, la-
har, and lava repeatedly interlayered; Pumice

Tuff (Qyt) consists of tuffaceous sand, lapilli,
bombs, scoriaceous lava, angular fragments of
dense andesite-basalt and pumice fragments;
Lava Flows (Qyl); Sandy Tuff (Qyd); and
Alluvium (Qa) consist of clay, silt, sand, and
gravel.

10737 107° 380"

Sedimentary and Volcanic Rocks Age
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Figure 1. The research area (red square) is correlated with a (a) geological map and (b) regional stratigraphy (modified from
Silitonga, 1973); (c) location of 2D - 4D resistivity measurements and shallow boreholes in the research area.
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RESEARCH METHOD

The measurement of 2D resistivity method
uses Supersting R8/IP instrument and applied
four parallel lines with 250 m length and inter-
electrode spacing is 5 m. The measurement
performed by Center for Geological Survey
(Figure 1c¢) and supported by elevation differen-
tial measurement using a Theodolite T-o WILD
instrument and four shallow drilling around the
Line LMBO02 (Praromadani, 2015; Junursyah,
2015; Sugiarto, 2016). In order to be more
sensitive to the change in resistivity vertically
toward the subsurface, the configuration on 2D
resistivity measurement is Wenner (Loke, 2000).
Following are some steps in the data processing
and interpretation process (Figure 2)

Data Processing: Surface elevation of 2D
resistivity measurement data (*.stg format)
corrected by elevation difference measurement
data (*.trn format) before 2D inversion modeling
by Smooth Model Inversion, Damped Least
Square, and Robust Inversion (Grandis, 2009).
Smooth Model Inversion modeling is minimizing
the difference between field data and predicted

model data (Akmam and Sudiar, 2013), the 2D
optimum inversion model was chosen based on
noise reduction rate and the lowest percentage
value of misfit data (<20 %), RMS error (<3 %),
L2 Norm, and Iteration, and also applied in time
lapse modeling (4D).

Analysis for Lineament Based on Demnas Image
Map: Lineament drawing carried out based on
National Digital Elevation Model or Demnas
image map (Geospatial Information Agency,
2018) around the research area. This process
observes the formation of linear ridge and
valley which is related to the lithology changes,
vegetation types, and geomorphic relief contrast
(Herlambang and Novranza, 2016), as well as
the subsurface elements such as fault, joint,
fold, and fracture (Firdaus and Setiano, 2018).
The observation result is analyzed using a rose
diagram based on the domination of frequency
and length of azimuth to acquire its relation to
the regional structure

Analysis for 2D Resistivity Contrast Value
and Magnetic Anomaly: The separation of
subsurface layer analysis is based on the
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Figure 2. The flowchart of the study included steps of data processing, data analysis, and interpretation
for shallow subsurface geology indication.
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existence of resistivity contrast value on the
2D inversion modeling which correlated
with the shallow drilling data and the surface
observation (Junursyah, 2015), and geological
map (Silitonga, 1973). Then, the result correlated
with SVD and RTE Residual Magnetic data
(Junursyah, 2016; Junursyah; 2018) to analyze
shallow structures.

Analysis for Isopach Thickness Dispersion. This
analysis is performed to determine each layer's
thickness dispersion and how it relates to weak
zone events and shallow structure dispersion.

Interpretation For Shallow Subsurface Geology
Indication: This step is interpreting the formation
and distribution of shallow structures in the
research area related to rock layers, weak zone,
and regional geological structure based on
the regional lineament analysis, 2D resistivity
contrast value, and isopach thickness dispersion.

RESULT AND ANALYSIS

The analysis results for ridge lineament (Figure
3a) in the rose diagram is interpreted as a result
of dominant compressional force (Junursyah and
Agustya, 2017). The result shows a dominant

107° 36' 0"

meters

lineament direction based on azimuth length
that plotted in azimuth frequency (Figure 4a)
from old to young (green-yellow-red color)
as follows: 320°-350° direction (relative to
Northwest-Southeast) with an increment of
frequency to 320°; 270°-300° direction (rela-
tive to West-East) with the highest frequency;
and 350°-20° direction (relative to North-South)
with the lowest frequency. This result shows a
lineament formation as a result of two times
compressional force, starting from a relative
direction of Northwest-Southeast which in-
creases to a West-East direction and continued
in a North-South direction.

According to the valley lineament (Figure 3b)
analysis results in a rose diagram interpreted as a
result of dominant extensional force (Junursyah
and Agustya, 2017). The result shows a domi-
nant lineament direction established from old to
young, which is 280°-290° direction (relative to
West-East direction) with a highest frequency
decrease gradually to 330°-350° direction (rela-
tive to Northwest-Southeast), then, continued
to 350°-30° (relative to North-South). Thus, the
gradual decrease in extensional force from a
West-East relative direction to a North-South
relative direction is seen as the cause of linea-
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Figure 3. Lineament drawing on Demnas Images Map around the research area (red square) based on (a) ridge (blue line)
and (b) valley (yellow line).
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Figure 4. Rose diagram analysis based on azimuth magnitude that plotted in azimuth frequency (a) ridge lineament; (b)
valley lineament; (c) composite lineament of ridge and valley.

ment creation (Figure 4b). Composite lineament
analysis of ridge and valley in the rose diagram
is performed to determine the dominant force in
the research area in a series, from old to young
(Figure 4c¢).

Lineament directed to 320°-350° (relative to
Northwest-Southeast) with increment to West-
East direction dependent on its frequency. A
formation of lineament as compressional force
results interpreted as a preliminary event and is
closely related to the Lembang fault system in
the form of a horizontal reverse fault (Rasmid,
2014), then continued by extensional force
which is related to extensional joint formation
around Gunung Batu, causes a dextral-normal
oblique fault (Junursyah and Agustya, 2017).

A dominant lineament with 270°-300° direction
(relative to West-East) exists in the research
area according to frequency and tends to de-
crease relatively to North-South direction. The
lineament formation is initiated by the effect of
extensional force which is closely related to the
formation of the Lembang fault formation in the
form of a horizontal sinistral fault (Junursyah
and Agustya, 2017). The western area is more
active than the east area (Hidayat, 2010) and
continued by compressional force that is related
to fault reactivation which forms previously
(Rasmid, 2014).

Lineament to 350°-20° direction (relative to
North-South) is dominated by the formation of
compressional and extensional force combined

with the lowest frequency. This is closely re-
lated to the formation of the normal dextral
oblique fault and sinistral oblique normal fault
(Junursyah and Agustya, 2017).

Resistivity contrast value analyses in four mod-
els of 2D resistivity section have a variance of
16.5 - 184 Qm and in between 62 m to 71 m of
depth. The result of correlation with shallow
drilling data, surface observation, and regional
geological map, and then the interpretation
explains some rock's layers from old to young,
which are (Figure 5 - Figure 8).

Layer-1 (L-1): the variance of resistivity value
is 78.1 - 184 Qm which increases to the center
of the layer and forms a closure. The bottom
part border is not defined clearly and the up-
per part shows an elevation that progressively
becomes shallower toward Line LMB-04 and
the north direction of a line. Its believed the
layer is a part of andesite intrusion rock which
appears and forms a Gunung Batu (Junursyah
and Agustya, 2017).

Layer-2 (L-2): the variance of resistivity value
15 48.9 - 78.1 Qm tends to gradually decrease to
the top of the layers and the dispersion closes the
Layer-1. According to the surface observation
around the Line LMB-04, this layer consists of
fragment disjoint of igneous rock boulders with
insitu weathering (Junursyah, 2015). The bed-
rock has been weathered characterized by a high
range of resistivity values (Asry, ef al, 2012).
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Figure 5. The result of shallow structural and rock layers analysis in Line LMB-01 shows the existence of reverse and
normal faults.
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Figure 6. The result of shallow structural and rock layers analysis in Line LMB-02 shows a dominant formation of normal fault.

Layer-3 (L-3): the variance of resistivity value
is in the range of 16.5 - 48.9 Qm which de-
crease gradually to the center of the layer, the
dispersion almost covers all the layer of Layer-2
and is lensed in some locations. According to
a relatively low resistivity value, Layer 3 is
believed to be composed of fine-grained rock

38

with a permeable property or to contain water
(Junursyah and Agustya, 2017).

Layer-4 (L-4): surface layer with resistivity val-
ues variance of 48.9 - 184 Qm which increase to
the center of the layer, the dispersion covers its
bottom layers inharmoniously and shows loading
structure, and some areas are eroded by Layer-5.
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Figure 7. The result of shallow structural and rock layers analysis in Line LMB-03 based on the 2D inversion model which
correlated and validated with the contrast of SVD value and residual of magnetic RTE.
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Figure 8. The result of shallow structural and rock layers analysis in Line LMB-04 shows the existence of reverse and
normal faults.

According to field observation and shallow drill-
ing data (Junursyah, 2015), this layer consists
of igneous rocks fragment component that have
weathered into the soil, solid and plastic charac-
teristic with grain rough downward.

Layer-5 (L-5): surface layer with resistivity vari-
ance is dominant in the bottom part and the range

is 16.5 - 48.9 Qm and covered by a thin layer on
the upper area with a resistivity value variance
is 48.9 — 184 Qm. The dispersion ts crosses and
erosions the bottom layer inharmoniously. Ac-
cording to field observation and shallow drilling
data, this layer is a soil from weathering with
solid and plastic characteristics and permeable.
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Shallow structural analysis was performed in
four models of 2D resistivity section based
on the observation of the change in resistivity
contrast value as a response to various sources
of the subsurface. The subsurface is influence
by mineral content, porosity, and rock satura-
tion (Dzakiya, et al., 2017). Additionally, there
is discontinue and a change of contour pattern
significantly and interpreted as the formation
indicator of structure (Lutfinur, et al., 2015).
The analysis result continued by correlation and
validation process with a section of SVD and
RTE Residual Magnetic, shows an oscillation
response between an extreme magnetic value
of minimum and maximum in every contrast
transition (Sumintadireja, et al., 2018) as an
indicator of structure and intrusion formation
(Setiadi and Pratama, 2018; Sari, et al., 2018).

The shallow structural analysis result of Line
LMB-01 based on resistivity contrast value
shows an increment of variation and thickness
southward and northward of the line, limited and
controlled by elevation (up to 1310.2 m) as the
result of the formation of Layer-1. The result
also explains three primary structures which
form from young to old (Figure 5).

Reverse/Horizontal Fault (SN-01): The fault
crosses the L-1 and L-2 layer with vertical
contrast characteristic of resistivity value on
hangingwall is higher than footwall (78.1 - 184
Qm) which separates the thickness and layer
elevation L-1 to the north area. The value of
maximum absolute magnetic SVD is (33.0nT) <
minimum (-33.2 nT) and magnetic RTE residual
value (-174.7 to 154.3 nT) increases southward
as the characteristic of reverse fault/horizontal
formation on the rocks with significant composi-
tion differences.

Normal Fault (ST-02): This fault crosses the
L-2 and L-1 layer, which footwall has a greater
number of vertical contrast characteristics than
the hangingwall (16.5 - 78.1 Qm) which is
thicker to the north; absolute magnetic SVD
value [60.6 nT] > [-42.8 nT]; and magnetic RTE
residual value (-69.9 to -185.3 nT) decrease to
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the north as the feature of normal fault forma-
tion in sedimentary rocks which experience a
thickness to the north of section.

Reverse Fault (SN-02): This fault crosses the
L-3 to L-5 layer, indicated by existences of
resistivity value of contrast vertical on hang-
ingwall is higher than footwall (16.5 - 184 Qm)
which limit the dispersion of L-4 and L-5 layer;
absolute magnetic SVD value [16.6 nT] <[-48.3
nT]; and magnetic RTE residual value (154.3
to -151.3 nT) is decreased to the south area, as
a feature of reverse fault formation in the rock
with a significant difference.

The subsurface structural analysis result of Line
LMB-02 with variation and thickness direction
of rock's layer is much more contrast than Line
LMB-01 with an elevation up to 1311.7 m. The
result shows four primary structures forms from
young to old (Figure 6).

Reverse Fault (SN-01): The reverse fault is
probably the continuity of Line LMB-01 and the
fault crosses the L-1 to L-4 layer, indicated by
the vertical of resistivity contrast value on the
hangingwall is higher than the footwall (55.1 -
184 Qm); absolute magnetic SVD value [22.5
nT] < [-84.8 nT]; and magnetic RTE residual
value (-362.7 to 410.8 nT) is increase to the
south area.

Normal/Horizontal Fault (ST-01): This fault
crosses the L-1 to L-5 layer, hangingwall has a
fewer number of vertical contrast of resistivity
value than the footwall (55.1 - 184 Qm), the
bottom part feature is a thickness of L-2 Layer
to the south; absolute magnetic SVD value
[28.0 nT] > [-24.1 nT]; and magnetic RTE
residual value (410.8 to -80.1 nT) is decrease
to the south which the characteristic of normal/
horizontal fault formation with sediment thick-
ness southward.

Normal Fault (ST-04): This fault crosses the L-2
to L-5 layer. The features are vertical contrast
of resistivity value on hangingwall is lower
than footwall (16.5 — 184 Qm) which limits
the dispersion of L-5 layer; absolute magnetic
SVD value [85.3 nT] > [-25.1 nT]; and high
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magnetic RTE residual values decrease south-
ward, becomes the characteristic of normal fault
formation with sediment thickness to the south
area of the section.

Normal Fault (ST-05): This fault crosses the L-3
to L-5 layer and the hangingwall has a fewer
number of vertical contrast of resistivity value
than the footwall (16.5 - 55.1 Qm) which limits
the dispersion of L-3 and L-4 layer; absolute
Magnetic SVD value [25.4 nT] > [-12.5 nT];
and low value of magnetic RTE residual is not
significantly changed and decrease southward,
becomes the characteristic of normal fault in
thick sediment.

Rock's layer on Line LMB-03 has more thick-
ness variation to the south of the section based
on resistivity contrast value, limited by Layer-1
elevation which appears to the surface to 1308
m height. Based on the contrast analysis of
resistivity value, correlated with the contrast of
SVD value and residual of magnetic RTE, there
are two formations of primary structure from old
to young, which are (Figure 7).

Normal Fault (ST-01): This fault is possibly
the continuity of others similar fault character-
istics in Line LMB-02 that shows a dominant
formation of normal fault (absolute magnetic
SVD value [64.2 nT] > [-22.4 nT] decrease
southward) and crosses the L-1 and L-2 layer,
indicates by vertical contrast of resistivity value
on hangingwall is lower than footwall (48.9 -
184 Qm) and high magnetic RTE residual value
decrease southward (701.5 to -317.9 nT).

Normal Fault (ST-06): This fault crosses the
L-3 to L-5 layer. The characteristics of this fault
are vertical contrast of resistivity value on the
hangingwall is lower than footwall (16.5—121.8
Qm) based on the feature of L-4 layer thickness
to the north and eroded the L-3 layer, absolute
magnetic SVD value [26.8 nT] > [-9.7 nT] de-
crease northward and becomes the normal fault
formation feature, and magnetic RTE residual
value change is not significant as the feature
of the formation of young structure in a thick
sediment.

Line LMB-04 consists of five rock layers. The
subsurface structural analysis result explains the
rock's layer is much more contrast in dispersion
variation then Line LMB-01 and controlled by
elevation to 1312.1 m, and shows five primary
structures formed from old to young. The analy-
sis results are (Figure 8).

Reverse Fault (SN-01): This fault is possibly
the continuity of others similar fault with Line
LMB-01 and LMB-02 characteristic which
crosses the L-1 and L-1 Layer. This fault has
vertical contrast of resistivity value on hanging-
wall is higher than footwall (78.1 — 184 Qm),
separates the dispersion and height of L-1 layer
to the north; absolute magnetic SVD value [40.7
nT] < [-60.9 nT]; and magnetic RTE residual
value (-187.6 to 106.3 nT) increases southward.

Normal Fault (ST-02): This fault may be a
continuation of other faults with characteristics
similar to Line LMB-01 that traverse the L-2
and L-3 Layers. This fault has vertical contrast
of resistivity value on hangingwall is lower than
footwall (16.5 — 78.1 Qm) with thickness L-3
layer to the north area; absolute magnetic SVD
value [47.9 nT] > [-28.1 nT]; and magnetic RTE
residual value (-8.5 to -170.8 nT) is increase to
the north area.

Normal/Horizontal Fault (ST-03): This fault
crosses the L-2 to L-4 layer which hangingwall
has a fewer number of vertical contrast resistiv-
ity values than the footwall (30.2 - 55.1 Qm)
with layer thickness of L-4 northward; absolute
magnetic SVD value [28 nT] > [-27 nT]; and
magnetic RTE residual value (80.9 to -86.4 nT)
is decrease to the north which the characteristic
of normal/horizontal fault.

Normal Fault (ST-05): A continuity of the fault
on line LMB-02 is found in this line which
crosses the L-2 and L-3 layers. There is a thick-
ening of the L-3 layer to the south area, and has
vertical contrast of resistivity value on the foot-
wall is higher than the hangingwall (30.2 — 78.1
Qm); absolute magnetic SVD value [36.5 nT]
> [-15.7 nT]; and magnetic RTE residual value
(-25.5t0-86.4 nT) is decreased to the south area.
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Reverse Fault (SN-02): This fault was found
with the same characteristics as on the line
LMB-01 which crosses the L-3 to L-5 layer,
limits the dispersion of L-4 and L-5 layer, and
has a contrast resistivity value of hangingwall is
higher than footwall (16.5 - 78.1 Qm); absolute
magnetic SVD value [12.2nT] <[-39.1 nT]; and
magnetic RTE residual value (106.3 to - 88.7
nT) is decrease to the south area, as a feature
of reverse fault formation in the rock with a
significant difference.

Dispersion analysis of isopach thickness is based
on the interpretation of 2D resistivity contrast
value on definite borders layer (L-2 Layer to
L-5 Layer). In addition, L-1 Layer considered
as a base rock with a bottom part border cannot
identify clearly. This analysis was conducted to
determine the dispersion of thickness of each
layer and its correlation to the shallow structure
formation and weak zone.

Isopach dispersion analysis of L-2 layer explains
athickness from 1.9 m to 12.9 m and the average
is 5.2 m (Figure 9a). There are thickening layers
in some areas. The dispersion that is controlled
by the reverse fault SN-01 on the footwall por-
tion and thicker on the hangingwall of ST-02
normal fault is in the north area (>5.2 m) toward
the northwest. The footwall portion of the ST-
04 normal fault exhibits the highest elevation
(1310 m) of the closure contour in the south.
The hangingwall of normal fault ST-01 and
ST-05 in the center areas to the south-southeast
direction is thinning locally. The center area
to the south-northwest direction eroded on the
hangingwall as the result of normal fault control
of ST-03 and ST-05.

Isopach dispersion analysis of L-3 layer explains
a thickness from 0.9 m to 22.5 m and the average
is 7.6 m (Figure 9b). There are layer thickening
in some research locations. Due to the control
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Figure 9. Analysis of layer thickness, shallow structures, and isopach dispersion on lateral distribution at (a) L-2 layer; and
(b) L-3 layer.
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of SN-02's reverse fault activity on the footwall
region and the thicker ST-02's normal fault on
the footwall, the north area (>7.6 m) seems to
face north with relative dispersion to the west
and east. The center area appears locally on the
hangingwall from the reverse fault of SN-02.
The center area towards to south-southeast
is on the hanging wall of normal fault ST-05
and normal fault of ST-03 and ST-06 locally
thinning. Based on the isopach distribution of
L-3 layer, ST-05 and ST-06 cause a thickening
area around the fault zone.

Analysis for isopach dispersion of L-4 shows
layer thickness from 1.5 m to 10.4 m (Figure
10a). The thickness can be found in some
places. The north section (>5.0 m) is located
substantially to the northeast and some of its
thickness is governed by the SN-01 reverse
fault. The center area thickness is controlled by
ST-01 and ST-05 fault activity on the footwall

part. Some parts of the south area are controlled
by normal faults of ST-03 and ST-06 and are
dominated by topography contour slopes that
gradually decrease significantly to the south
direction. Isopach dispersion analysis result of
L-5 layer explains a thickness reaches 7.5 m
and the average is 4.4 m (Figure 10b). A layer
thickness exists in the center of the research area
with dispersion direction relative to Northwest-
Southeast (>4.4 m). The thickening of this
layer is not affected by the fault. It is because
the material of the layers closes to the surface
change frequently.

DISCUSSION

The findings and analysis above explained the
shallow subsurface geological indication on
Gunung Batu's western flank, layer analysis and
shallow structure from 2D resistivity contrast
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Figure 10. Analysis of layer thickness, shallow structures, and isopach dispersion on lateral distribution at (a) L-4 layer;
(b) L-5 layer.
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value section which correlated with magnetic
anomaly value graphic (SVD and RTE), analysis
of shallow structure formation which related to
a thickness of the layer in the research area that
reaches 71 m from old to young, and analysis
for isopach dispersion. The interpretations are
shown in Table 1 and Figure 11.

Reverse Fault SN-01: This fault relatively to
northwest-northeast crosses the L-1 to L-3 lay-
ers, including the L-4 layer in the northeast area
as aresult of'its activity development. According
to regional lincament, most of the formation
process of this fault is not at the surface. The
fault zone is insignificant and did not cause layer

Table 1. The shallow structures analysis related to the layer in the western part of Gunung Batu.

Shallow .
Structure Type of Fault Crosses Layer Thickness area>2 Layers
SN-01 Reverse Fault (250°-260°); south area is relatively up. L-1; L-2; L-3; L-4; -
ST-01 Normal Fault (280°-290°); south area is relatively down. L-1;L-2;L-4; L-5; Yes
ST-02 Normal Fault (270°-280°); north area is relatively down. L-2; L-3; Yes
ST-03 Normal Fault (290°-300°); north area is relatively down. L-2; L-3; L-4; -
ST-04 Normal Fault (320°-330°); south area is relatively down. L-2;L-4; L-5; -
ST-05 Normal Fault (280°-290°); south area is relatively down. L-2;L-3; L-4; L-5; Yes
ST-06 Normal Fault (290°-300°); north area is relatively down. L-3; L-4; L-5; Yes
SN-02 Reverse Fault (310°-320°); north area is relatively up. L-3;L-4; L-5; Yes
107°36'02" 10733 1wreasper | EXPLANATION
\ \ : Elevation Contour
)
£°49'4B" + 0:\( + z] : Reverse Fault
s§T-02 e SNQ E] : Normel Fault
<. )
- .’ : Fault Zone
el Wy gy [
Tt I - ones nav2ta
< : Thicknees Area > yars
e\
i
-£°49'50"
SN-02

ST-05,

-6°49'52"

§T-03

-6°49'54"

1280

- :

-6°49'56"

Figure 11. The shallow structure distribution in the research area. Rose diagram analysis of shallow structures lineament
based on (a) azimuth magnitude; (b) azimuth frequency; and (c) composite of azimuth magnitude and frequency.
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thickening. As a result, the interpretation should
be closely related to the early of Lembang fault
system formation in the north area (Rasmid,
2014; Junursyah and Agustya, 2017) that forms
aridge with elevation reaching 1312.1 m in the
west area of the research location.

Normal Fault ST-01: This fault is relatively in
the West-East direction and crosses the L-1 to
L-2 Layer and continued to L-4 and L-5 layers in
the west area as a result of its activity develop-
ment. Nearly all layers in that area (>2 layers)
encounter thicknesses ranging from 5.2 mto 7.6
m due to slope, and the direction of dispersion
is to the south. According to regional lineament,
this fault is closely related to the Lembang
fault formation in the south area (Junursyah
and Agustya, 2017), followed by the activity of
normal fault formation of ST-02, ST-03, ST-05,
and ST-06 with similar relative directions.

Normal Fault ST-02: This fault crosses the
L-2 Layer and is a result of insitu weathering
from andesite intrusive rock and L-3 Layer in
the north area. A thickness layer locally in the
west and east area as a result of fault activity.
According to regional lineament, a chance for
the formation of this fault is closely related to
the Lembang fault formation in the north area
(Junursyah and Agustya, 2017).

Normal Fault ST-03: This fault crosses the L-2
and L-4 Layer interpreted as no significant activ-
ity event. This fault has a wide fault zone, but
is not related to layer thickening to the north.
Based on lineament and similar direction with
the normal fault of ST-06, the interpretation of
these two faults has an interrelated connection
and is separated by stratigraphy contact and
erosional plane.

Normal Fault ST-04: This fault does not result
in layer thickening because it crosses the L-2 to
L-5 Layer in the form of weathering soil with
permeability characteristics. The interpretation,
this fault has no significant activity, interpreted
as equal to the Lembang fault activity of orde-2
in the form of a dextral-normal oblique fault that
forms a negative flower structure in the body

of surface intrusion (Junursyah and Agustya,
2017).

Normal Fault ST-05: This fault crosses the L-2
to L-5 Layer and cut by reverse fault SN-02,
along with the fault activity that is dominantly
to the east direction. This fault has a wide fault
zone in the east and causes the thickening of >2
layers in the south.

Normal Fault ST-06: This fault crosses the L-3 to
L-5 Layer. This fault is relative to the West-East
direction closely related to the Lembang fault
direction. This fault has a fault zone in the north
and restricts the layer thickening in the south.

Reverse Fault SN-02: The development of this
fault crosses the normal fault of ST-05 and L-3
to L-5 layers. There is a thickening of >2 layers
at the southeast of this fault. According to the
regional lineament, a chance for the formation
of this fault is closely related to the final phase
of Lembang fault formation (Junursyah and
Agustya, 2017) and correlates with the faults re-
activity that creates previously (Rasmid, 2014).

CONCLUSION

The western area of Gunung Batu had a strong
correlation with Lembang fault activity, which
is still believed to be active today. According
to the 2D resistivity section, we can interpret
the subsurface geology indication to a depth of
71 m. The five distinct rock layers range in age
from old to young, which are Andesite intrusion,
an insitu weathering rock of Andesite intrusion,
fine-grained permeable layer, weathering soil
from igneous rocks, and permeable soil. There
is a dominant active fault indication that forms
simultaneously with the development of the
Lembang fault system. According to the linea-
ments in the research area, the fault is dominated
by normal faults with a relatively West-East
direction. According to lateral isopach distribu-
tion, there is a layer thickness of 5.2 — 22.5 m
controlled by the structure. Structures that cause
thickening of >2 layers include ST-01, ST-02,
ST-05, ST-06, and SN-02. These faults are
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closely related to the formation of the Lembang
fault caused by extensional forces.
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