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Abstract—The Kepuh area has abundant andesite rock resources. These rocks can be used as building materials and for other
infrastructure. Based on this, it is necessary to research the potential of andesite resources. The tools used for this research are a
resistivity meter, meter, current and potential wires, electrodes, hammer, battery, a global positioning system (GPS), handy talky,
laptop and software (IP2win). The research applies the geoelectric method, which measures rock resistivity values. This geoelectric
investigation uses the Schlumberger array. The advantages of the Schlumberger array are that fewer electrodes need to be moved for
each sounding, and the cable length for the potential electrodes is shorter. Schlumberger soundings generally have better resolution,
greater probing depth, and less time-consuming field deployment. The data obtained from the measurements were processed using
IP2win software by entering the magnitude of the current, the value of the potential difference, and the electrode. The results of
geoelectrical interpretation, the rocks found in the research area are topsoil, tuff, and andesite lava. The resistivity value of the topsoil
in the study area mostly varies from 26.3 — 116 ohms — meters, tuff has resistivity values range of 18.8 —84.2 ohms — meters, and Andesite
lava has a resistivity range of 128 - 570 ohms — meters. The average thickness of topsoil is 1.4 meters, the average thickness of tuff is
25.9 meters, and the average thickness of andesite lava is 42.6 meters. Based on the average thickness, andesite rock can be the main
commodity.
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indirect measurements carried out on the Earth's surface. In
I. INTRODUCTION such a way, activities such as drilling in the subsoil can be
avoided [10], which could alter or damage the target being
investigated and are, in any case, extremely expensive.
Furthermore, the information derived from borehole drilling
always presents a local character, whereas geophysical
imaging furnishes a regional reconstruction of buried
structures' main features, at the scale of interest, in a faster and
more economical fashion [11]. This method is widely used to
address a variety of near-surface exploration problems
including hydrogeological (e.g., [12]; [13]; [14])
environmental, and geotechnical studies (e.g., [15]; [16];
[17]). In addition, the results of 1D inversion of electrical
sounding may be used in constituting starting models or a
priori information for 2D/3D interpretations [18].

Volcanic rocks, including igneous rocks, have favorable
aggregate properties. Therefore, they are frequently applied in
various construction industry segments [1]. Andesite is one of
the igneous rocks. It is often used as a mineral additive in
concrete, asphalt [2]-[4], building stones [5], and so on.
Andesite is the most complex of all magmatic rocks and much
more complex than basalt and granite. The Andesite is
different from both the crust and mantle source, and it can also
be formed by basal fractional crystallization or by magmatic
mixing [6].

The Ciwandan District area has abundant andesite rock
resources, so it can be utilized. Based on this, it is necessary
to research to determine the distribution and thickness of
andesite rocks. The research uses geophysical methods. II. MATERIALS AND METHOD
Nowadays, geophysical methods are increasingly used
because they are cheaper and faster than other conventional
geological methods [7]-[9]. Applied geophysics bases its
success on the ability to estimate subsoil properties in a non-
invasive manner. Rock properties are reconstructed through

The tools used in this research are a resistivity meter, meter,
current and potential wires, electrodes, hammer, battery, GPS
(Global Positioning System) and handy talky, laptop, and
IP2win software. The research area is located in Kepuh
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Village, Ciwandan District, Cilegon City. This study was
carried out in two stages. The first is to study secondary data,
including geological maps, topographic maps, and reports
from previous investigations, as a reference for interpreting
and analyzing the geological conditions of the study area. The
second method is the geoelectric method, which measures
rock resistivity values. Before carrying out the geoelectric
method, it is necessary to determine the geoelectric location
point by adjusting the secondary data collected to obtain the
geoelectric measurement point. The location point consists of
12 points (Fig. 1).

Map of Geoelectric Location Point

Fig. 1 Geoelectric recording point

This geoelectric investigation uses the arrangement of the
Schlumberger array (Fig. 2). The Schlumberger configuration
is an excellent geoelectrical method for vertical electrical
sounding (VES). Vertical Electrical Sounding (VES)
estimates the depth-wise layer resistivities and thicknesses.
The electrical resistivity measurement requires a four-
electrode arrangement, two for injecting current into the
ground, and the other for measuring the resulting potential.
Schlumberger configuration is most commonly used for VES
data collection [19]. VES method was designed to provide
vertical 1-D profiles of resistivity [20] [21] [22].

Fig.2 Schlumberger Configuration Array [23]

The data obtained from the measurement of the
Schlumberger configuration will be processed with the
IP2win software by entering the magnitude of the current, the
value of the potential difference, and the electrode spacing
into the IP2win software to calculate the geometry factor and
then calculate the rock resistivity value. The resistivity
obtained is the apparent resistivity because rocks below the
earth's surface consist of many layers with different resistivity
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values, so the actual resistivity is not obtained. The way to
find out the real resistivity is by the inversion process until the
smallest error is obtained (usually less than 10%).

III. RESULTS AND DISCUSSION

Each rock layer has resistivity characteristics, as shown in

Table 1 [24]

TABLEI
RESISTIVITY VALUES OF SOME EARTH MATERIALS

Material Resistivity (Q2m)
Granite 200-100000
Andesite 1.7x10% -45x10*
Basalt 200-100000
Limestone 500-10000
Sandstone 200-8000
Shales 20-2000
Sand 1-1000
Clay 1-100
Dry Gravel 600-10000
Alluvium 10-800
Gravel 100-600

The data processing results with IP2win software are in the

form of 2-dimensional curves and tables. The graph consists
of curves in black, blue, and red. The blue curve represents
the thickness and boundary of the layer at the sounding point,
the red curve is the standard curve or reference curve, and the
black curve is the research data curve. The data processing

results can be seen in Fig. 3 to Fig. 14.
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Fig. 3 Geoelectric Point 1

The results of interpretation from Fig. 3 are in Table 2.
Table 2 shows that Andesite has resistivity 504 Qm.

TABLE II
INTERPRETATION OF FIGURE 3
Resistivity . Thickness

Depth (m) (Omh-m) Lithology (m)

0.00- 1.5 35.7 Top Soil 1.5
1.5-7.16 69.1 Tuff 5.66
7.16-15.2 504 Andesite lava 8.09
15.2-22.4 37.4 Tuff 7.2
22.4-53.1 504 Andesite Lava  30.7
>53.1 35.5 Tuf ?
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Fig. 4 Geoelectric Point 2 Fig. 6 Geoelectric Point 4

The results of interpretation from Fig. 6 are in Table 5.

Th Its of int tation from Fig. 4 in Table 3. .
¢ results of interpretation from Fig. 4 are in Table 3 Table 5 shows that Andesite has resistivity values range of

Table 3 shows that Andesite has resistivity values range of

281-526 Om. 423-446 Qm.
TABLE V
TABLE I INTERPRETATION OF FIGURE 6
INTERPRETATION OF FIGURE 4
e - Resistivity . Thickness
Depth (m) ﬁ;:lslﬂ:;;y Lithology '(l::;ckness Depth (m) (Omh-m) Lithology (m)
- 0.00 - 1.04 116 Top Soil 1.04
0.00 - 1.17 38.5 Top Soil 1.17 1.04—3.89 62.6 Tuff 284
L17-5.69 84.2 Tuff 4.52 3.89-13.5 423 Andesite Lava 9.6
5.69-15.3 281 Andesite Lava 9.57
15.3-22.6 64.5 Tuff 733 13.5-26.8 52.5 Tuff 13.3
22'6 48' ’ . ) 26.8- 64.4 446 Andesite Lava 37.7
.6-48.7 526 Andesite Lava 26.1 =644 47 Tuff o
> 487 57.8 Tuff ? : = :
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Fig. 5 Geoelectric Point 3 The results of interpretation from Fig. 7 are in Table 6.
The results of interpretation from Fig. 5 are in Table 4. 12?2760 gglws that Andesite has resistivity values range of
Table 4 shows that Andesite has resistivity values range of '
408-550 Qm. TABLE VI
INTERPRETATION OF FIGURE 7
TABLE IV
INTERPRETATION OF FIGURE 5 D Resistivity i Thickness
epth (m) (Omh-m) Lithology (m)
Depth (m) lg’ml:‘“ty Lithology Thickness 000-122 263 Top Soil 122
(Omh-m) : (m) 122-55 74.2 Tuff 428
0.00-1.72  71.6 Top Soil 1.72 5.5-9.65 461 Andesite Lava  4.15
1.72-6.22 408 Andesite Lava 4.5 9.65-20 26.5 Tuff 10.4
6.22-14.7 60.1 Tuff 8.5 20- 56 570 Andesite Lava 36
14.7-49.5 550 Andesite Lava 34.8 > 56 43 8 Tuff 9
>49.5 45.3 Tuff ? : '
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The results of interpretation from Fig. 8 are in Table 7.
Table 7 shows that Andesite has resistivity values range of

Fig. 8 Geoelectric Point 6

374-446 QOm.
TABLE VII
INTERPRETATION OF FIGURE 8
Resistivity . Thickness
Depth (m) (Omh-m) Lithology (m)
0.00 - 1.48 42.3 Top Soil 1.04
1.48 -3.67 38 Tuff 2.84
3.67-20.9 374 Andesite Lava 9.6
20.9-32.5 64.4 Tuff 13.3
32.5-61.1 446 Andesite Lava 37.7
>61.1 65.6 Tuff ?
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The results of interpretation from Fig. 9 are in Table 8.
Table 8 shows that Andesite has a resistivity value range of

Fig. 9 Geoelectric Point 7

394-423 Qm.
TABLE VIII
INTERPRETATION OF FIGURE 9
Depth (m) ﬁ;::lslz:z;y Lithology '(l;:;ckness
0.00-1.3 67.6 Top Soil 1.3
1.3-2.82 25.9 Tuff 1.53
2.82-18.5 394 Andesite Lava 15.7
18.5-30.8 58 Tuff 12.3
30.8- 57 423 Andesite Lava 26.2
> 57 88.4 Tuff ?
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Fig.10 Geoelectric Point 8

The results of interpretation from Fig. 10 are in Table 9.
Table 9 shows that Andesite has resistivity values range of

128-228 Om.
TABLE IX

INTERPRETATION OF FIGURE 10

Resistivit . Thickness
Depth (m) ( Omh-m)y Lithology (m)
0.00-1.15 33 Top Soil 1.15
1.15-7.16 24.9 Tuff 6.01
7.16-16.4 128 Andesite Lava 9.2
16.4-22.8 36.7 Tuff 6.49
22.8-58 228 Andesite Lava 35.1
> 58 28.2 Tuff ?
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Fig. 11 Geoelectric Point 9

The results of interpretation from Fig. 11 are in Table 10.
Table 10 shows that Andesite has resistivity values range of

107-221 Qm.
TABLE X

INTERPRETATION OF FIGURE 11

Resistivit . Thickness
Depth (m) ( Omh-m)y Lithology (m)
0.00-2.54 52.8 Top Soil 2.54
2.54 -3.83 16.6 Tuff 1.29
3.83-9.83 107 Andesite Lava 5.99
9.83-15.2 16.6 Tuff 5.42
15.2-58 221 Andesite Lava 42.7
> 58 18.8 Tuff ?
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The results of interpretation from Fig. 12 are in Table 11. Fig. 14 Geoelectric Point 12
Table 11 shows that Andesite has resistivity values range of ) ] ] ]
128-116 Om The results of interpretation from Fig. 14 are in Table 13.
Table 13 shows that Andesite has resistivity values range of
TABLE XI 172-185 Qm
INTERPRETATION OF FIGURE 12 )
Resistivit . Thickn TABLE XIIT
Depth (m) ( (;;llshf:;)y Lithology (m;c ess INTERPRETATION OF FIGURE 14
0.00-1.82 37.6 Top Soil 1.82 Resistivity . Thickness
1.82-824 228 Tuff 6.42 Depth (M) G mh-m) Lithology (m)
8.24-23.2 128 Andesite Lava 15 -
23.2-30.8 415 Tuff 7.55 0.00-09 8.4 Top Soil 0.9
30.8- 55 166 Andesite Lava 240 0.9-6.91 172 Andesite Lava 5.98
> 55 38.7 Tuff ? 6.91-9.65 24.1 Tuff 2.74
9.65-46.1 185 Andesite Lava 36.5
e >46.1 22.8 Tuff ?
1000f
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Fig. 16 A-B Cross Section

A-B cross section (Fig. 16) consists of 6 layers. The first
layer is topsoil with a thickness between 1.15 — 2.54 meters,
and the resistivity is between 26.3-52.8 Qm. The second layer
is tuff, with a thickness of 1.29 — 6.01 meters, and the
resistivity is between 16.6-74.2 Qm. The third layer is
andesite lava with thickness between 5.99 — 17 meters, and
the resistivity is between 107-461 Qm. The fourth layer is tuff
with a thickness between 5.42 — 11.55 meters and the
resistivity are between 16.6-64 Qm. The fifth is andesite lava
with a thickness between 24.2 — 42.7 meters and a resistivity
between 166-570 Qm. The sixth layer is tuff, with resistivity
between 18.8-65.6 Qm.

Fig. 17 C-D Cross Section

C-D cross section (Fig. 17) consists of 6 layers. The first
layer is top soil with thickness between 1.04 — 1.72 meters and
the resistivity is between 35.7-116 Qm. The second layer is
tuff with thickness of 2.84 — 5.6 meters and the resistivity is
between 62.6-69.1 Qm. The third layer is andesite lava with
thickness between 4.5 — 9.6 meters and the resistivity is
between 408-504 Qm. The fourth layer is tuff with thickness
between 7.2 — 13.3 meters and the resistivity is between 37.4-
60.1 Qm. The fifth is andesite lava with thickness between
30.7 — 37.7 meters and the resistivity is between 446-550 Qm.
The sixth layer is tuff with a resistivity between 35. 5-47 Qm.
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Fig. 18 E-F Cross Section

E-F cross section (Fig. 18) consists of 6 layers. The first
layer is topsoil with a thickness between 1.17 — 1.48 meters,
and the resistivity is between 35.7 — 67.6 Qm. The second
layer is tuff, with a thickness of 1.53- — 5.66 meters, and the
resistivity is between 25.9 — 84.2 Qm. The third layer is
andesite lava with a thickness between 8.09 — 17.3 meters, and
the resistivity is between 281-504 Qm. The fourth layer is tuff,
with a thickness between 7.2 — 12.3 meters, and the resistivity
is between 37.4-64.5 Qm. The fifth is andesite lava with a
thickness between 26.1 — 30.7 meters and the resistivity
between 423-526 Qm. The sixth layer is tuff with a resistivity
between 33.5-88.4 Qm.

IV.CONCLUSION

The rocks found at the investigation site are topsoil, tuff,
and andesite lava. Topsoil has resistivity values range 26.3 —
116 ohms — meters, tuff has resistivity values range of 18.8 —
84.2 ohms — meters, and the andesite lava has a resistivity
range of 128 - 570 ohms — meters. The average thickness of
topsoil is 1.4 meters, the average thickness of tuff is 25.9
meters, and the average thickness of andesite lava is 42.6
meters. Based on the average thickness, andesite rock can be
the main commodity.
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