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Summary. Tanah Bumbu County has the potential for natural resources in the form of andesite
rocks. Andesite rock utilization is widely used in the construction sector, so an exploration method
is needed to determine the presence of fresh andesite rock below the surface. The aim of this re-
search is finding andesite rock potential in Tanah Bumbu County, South Kalimantan, Indonesia.
To this purpose, measurement is conducted based on the Wenner configuration geoelectric resis-
tivity method and obtaining the 2D cross-section model, analyzing the type of lithology and also
the depth and thickness of andesite rocks in Bukit Baru Village, Tanah Bumbu County. Measure-
ments are conducted on four tracks with a length of 270 m each and an electrode spacing of 10 m.
Data processing is carried out using AGI EarthImager 2D and Surfer software. The results of iden-
tification of the 2D cross-section: three types of lithology layers, namely clay with a resistivity
value of 10-45 Qm, sandstone with 45-333 Qm and andesite with 333-550 Qm are found. The re-
sults of the 2D interpretation show that andesite which is at a depth of 1-67 m is characterized by a

thickness of 4-42 m has a resistivity value of 333-550 Qm.

© 2023 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction

The rock cycle can describe the main material that
composes the Earth as the formation process starts from
hot molten rock called magma or lava. Igneous rock
comes from lava erupted onto the Earth's surface which
cools and freezes through a process of crystallization
(Johnson et al., 2017) and may contain glass, gas bubbles,
or exhibit a flow structure (Price, Walsh, 2005). Andesite
is an igneous rock that lies between light-colored rhyolite
and dark basalt. These rocks are classified as the most
common intermediate volcanic rocks (Carlson et al.,
2008). Johnson et al. (2017) also stated that andesite is an
intermediate extrusive rock with fine gray crystals and is
porphyritic.

Andesites are usually found in stratovolcano lava
flows above subduction zones. Lava is made up of tiny
crystals that cool quickly on the surface. Some of the
specimens that cooled quickly were mostly glassy in tex-
ture, while others formed from gas-laden lava had a ve-
sicular texture (King, 2018). Andesite rocks which are
included in igneous rocks have a hardness level that is
classified from medium to very strong. The compressive
strength values range from 40-320 MPa or 408-3.265
kg/cm? (Lenggono et al., 2018). Tanah Bumbu County
has various potential natural resources, one of which is
andesite. In its utilization, andesite rock is widely used in
the construction sector, especially in the construction of
roads, bridges, airports, ports to house foundations.

Electrical resistivity can identify andesite rocks in
the subsurface without drilling the area since each rock

resistivity value is unique. Previously, the lab scale re-
search found out the characteristics of BANDIT (ande-
site rock) in Laksanamekar Village, Bandung, showed
that its resistivity is 351.7+5.3 Qm (Saputro, Winingsih,
2018). Meanwhile, Jayadi et al. (2019) determined the
resource of andesite rocks using the Wenner-Schlum-
berger geoelectric resistivity method in Loli Village,
Donggala Regency, Central Sulawesi, and obtained an-
desite rock resource content with high resistivity value
ranging from 300-600 Om and low cover ranging from
14-45 Qm. Kusmita, Iwalzi (2021) show that the range of
andesite resistivity was 170- >1095 Qm. Furthermore, us-
ing 2D and 3D ERT modeling, in (Antosia et al., 2021) the
estimated resistivity value of sandy tuff is 65-212 Qm, of
tuff is 212-655 Qm and of andesite is more than 655 Qm.
Another findings by (Prastowo et al., 2021) show that
the andesite resistivity is more than 668 Qm, while the
value of weathered andesite resistivity ranges from 256
to 536 Qm. These previous studies are summarized in
Table 1.

The objective of this research is finding andesite
rocks potential in Tanah Bumbu County South Kaliman-
tan, Indonesia. To this purpose, a measurement based on
Wenner configuration geoelectric method and obtaining
the 2D cross-section model, analyzing the type of litholo-
gy and also the depth and thickness of andesite rocks in
Bukit Baru Village, Tanah Bumbu County is conducted.
The outcome of the study is providing the andesite rocks
characteristics in Bukit Baru Village, Tanah Bumbu
County and its potential for further development.
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Table 1
List of resistivity value of andesite rocks
from various studies
No. Resistivity Value (Qm) Publication
1 3517 (Saputro, Winingsih, 2018)
2 -300-600 (high (Jayadi et al., 2020)
resistivity value)
- 14-45 (low cover)
3 170->1095 (Kusmita, Iwalzi, 2021)
4 >655 (Antosia et al., 2021)
5 >668 (Prastowo et al., 2021)
6 320-1000 (Simamora et al., 2021)
7 =324 (Wahyono et al., 2020)
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Methods

This research was conducted in June — December
2021 in Bukit Baru Village, Tanah Bumbu County, South
Kalimantan, Indonesia (as seen in Fig. 1). The geoelectric
and andesite rock outcrop data in this study are secondary
data obtained from the Regional Technical Implementa-
tion Unit (UPTD) of the ESDM Laboratory of South Ka-
limantan. The geoelectric data acquisition was carried out
on four measuring tracks each with a length of 270 m.
The used electrode spacing is 10 m and the electrode ar-
rangement follows the Wenner configuration. In this re-
search, andesite rocks resistivity value ranges from 333 to
550 Qm based on previous studies (Saputro, Winingsih,
2018; Wahyono et al., 2020).

Google Earth

Imagery Date: 5 3%, 498 E elev n  eyealt km (,

Track 1

Track 2

Fig. 1. Map of measurement locations in South Kalimantan, Indonesia (above) and the research location of Bukit Baru

Village, Tanah Bumbu County (below)
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The collected data is processed using AGI
EarthImager 2D software to produce a 2D cross-
section containing resistivity values. The results of
data processing were interpreted by correlating the
2D cross-section containing the resistivity value
with the geological conditions of the research area,
andesite rock outcrops and previous studies. The
results of data interpretation and analysis are dis-
played in a lithological section using Surfer soft-
ware. This lithological cross-section depicts rock
layers to determine the depth and thickness of the
rock which provides information on the presence of
andesite rocks in Bukit Baru Village, Tanah Bumbu
County.

Results

Track 1 shown in Fig. 2 is in the direction of the
relative north-east—south-west section with steep
slope terrain conditions. Resistivity with a value
range of 333-550 Qm which is represented by oran-

ge to red indicates an andesite. The first andesite
indications are known to be at a distance of 4-40 m
with a depth of 1-37 m and a thickness of 36 m. The
second indication is at a depth of 17-26 m and at a
distance of 48-69 m with andesite thickness of about
9 m. In addition to andesite, on track 1 there are also
other indications that are suspected to be layers of
clay and sandstone. The clay layer, which has a re-
sistivity value range of 10-45 Qm, is symbolized by
dark blue to light blue. This layer dominates from a
distance of 40-260 m and is distributed not only on
the surface but also occurs under igneous rocks. The
sandstone layer has resistivity values ranging from
45-333 Qm. The first indication is at a distance of
21-146 m, the second one is at a distance of 180-252
m. Sandstone in the form of small chunks spreads at
a distance of 78-93 m, 121-144 m and 203-215 m at
a depth of 11-41 m. In Fig. 3 it is seen that the li-
thology on track 1 is divided into three layers, name-
ly clay, sandstone and andesite.
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Fig. 2. 2D cross-section of Geoelectric Value on track 1
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Fig. 3. 2D cross-section of lithology on track 1
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Track 2 is relatively parallel to track 1, namely
north-east—south-west and is in the form of hillsides
in the terrain condition. This layer has a resistivity
value of 333-550 QQm symbolized by orange to red in
Fig. 4. The first indication is at a distance of 2-24 m at
a depth of 3-23 m with a thickness of 20 m. The resis-
tivity value of 333-550 Qm is symbolized by orange
to red. The second indication is at a depth of 13-17 m
with a thickness of 4 m and only spreads at a distance
of 26-28 m. The third indication has a resistivity val-
ue of 333-428 Qm and is symbolized by an orange to
light orange. Andesite at this point spreads at a dis-
tance of 42-50 m and at a depth of 16-22 m with a
thickness of about 6 m. In addition to andesite, on
track 2 there are also other indications that are sus-
pected to be layers of clay and sandstone. The clay
layer has a resistivity value range of 10-45 Qm while
the resistivity value of 45-333 Qm indicates a sand-
stone layer. Indications of the clay layer were found
at a distance of 19-261 m and the sandstone layer was
found at a distance of 13-55 m, 141-180 m and in the
form of small boulders scattered at a distance of 189-
230 m. A 2D cross-section showing three lithologies
is given in Fig. 5.

Track 3 is in the direction of a relatively north-
west—south-east stretch almost with flat terrain con-
ditions. The andesite resistivity values range from
333 to 428 Qm in this path (Fig. 6). In Fig. 7 it is
seen that the first indication which is at a depth of
22-57 m has a thickness of 35 m and is at a distance
of 40-130 m. The second indication is at a depth of
25-35 m with an andesite thickness of about 10 m.
The third indication is not far from the second indi-
cation which is considered at a depth of 12-21 m
with a thickness of about 9 m. These two indications
are at a distance of 192-222 m and both in the form
of chunks. The fourth indication which is at a dis-
tance of 230-240 m is considered at a depth of 12-28
m with a thickness of about 16 m. Andesite outcrops
are found at this point, namely at electrodes 24 and
25. Other layers that are also indicated to be in track
3 are clay and sandstone. The sandstone layer that
dominates this path has a resistivity value of 45-333
Qm. This layer spreads thoroughly at a distance of
3-265 m from the surface to a depth of 61 m. The
clay layer which has a resistivity value of 10-45 Qm
was found in the form of small lumps at a distance
of 120-141 m and 241-250 m.
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Fig. 4. 2D section of Geoelectric Value on track 2

50

(]
wv

Elevation (m)
o

(o]
w

0 50 100

] :
150 200 250
Length of track (m)

- Clay (10 — 45 Qm)
- Sandstone (45 — 333 Qm)
- Andesite (333 — 550 Qm)

Fig. 5. 2D lithology section on track 2
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Fig. 7. 2D cross-section of lithology on track 3

Track 4 is in the direction of a relatively east-
west stretch with the terrain condition being the top
of a hill. Overall, the andesite on track 4 has a resis-
tivity value of 333-550 Qm which is symbolized by
orange to red. This layer has a high resistivity value
compared to the surrounding layers. The first indica-
tion has a larger size and is at a distance of 2-120 m.
Andesite is thought to be at a depth of 23-65 m with
a thickness of about 42 m. The second indication is
at a distance of 200-239 m at a depth of 53-67 m.
The thickness of andesite is about 14 m at the sec-

ond point. The clay layer which has a resistivity val-
ue range of 10-45 m is found at a distance of 129-
256 m. The determination of this value is in accord-
ance with Jayadi's research (2019) which obtained a
clay layer value of 14-45 m. The clay layer is sym-
bolized by dark blue to light blue in Fig. 8. The
sandstone layer has a resistivity value ranging from
45-333 Qm, is located at a distance of 40-245 m and
is found in the form of small boulders at a distance
of 27-34 m and 41-45 m. Fig. 9 is a 2D cross-section
showing the lithology on track 4.
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Fig. 8. 2D cross-section of Geoelectric Value on track 4
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Fig. 9. 2D cross-section of lithology on track 4

Overall, the subsurface layer is composed of
three layers, namely clay, sandstone and andesite at
the study site. Andesite resistivity for each path is >
333 Qm. This value refers to the results of Wahy-
ono's research (2020) which obtained an andesite
resistivity value of 324 Qm. The results of the re-
search by Saputro, Winingsih (2018) categorize the
resistivity value of 300-600 Qm as andesite and the
research (Ilmi et al., 2018) states that the potential
of andesite is estimated to have a resistivity value
of > 100 Qm. In this research, compared to other
tracks, the andesite indication in the middle of track
3 has a fairly low resistivity value which is thought
to indicate the physical condition of the andesite
rock experiencing mild weathering. Andesite rocks
that have undergone mild weathering have fracture
lines that appear clearer and appear less fresh in
color than secondary minerals (Simamora et al.,
2020). The andesite resistivity value increased to-
wards the end of the measurement path which also
found andesite outcrops at a distance of 230-240
Qm. Two andesite indications were found at a
depth of 23-67 m with a thickness of 14-42 m on
track 4. Andesite at a distance of 2-120 m is

N

thought to be a laccolith with a dome-shaped rock
body and a boulder at a distance of 200-239 m. The
andesite distribution on track 4 appears to be thick-
er towards the base of the track and is slightly de-
tected at the end of the measurement track. It can
be seen clearly in Fig. 10 and Fig. 11 as the result
of combining each 2D cross-section which is verti-
cally displayed andesite distribution information.

Conclusions

In conclusion, there are indications of andesite
in Bukit Baru Village, Tanah Bumbu County, Indo-
nesia. Processing of 2D lithology shows that the re-
sistivity value is 10-550 Qm and there are three
types of lithology at the research site, namely clay
with a resistivity value of 10-45 Qm, sandstone with
a resistivity value of 45-333 Qm and andesite with a
resistivity value of 333-550 Qm. Andesite indica-
tions were found on all tracks. On track 1 andesite is
at a depth of 1-37 m with a thickness of 9-36 m.
Track 2 andesite is at a depth of 3-23 m with a
thickness of 4-20 m. On track 3 it is at a depth of 12-
57 m with a thickness of 9-35 m and on track 4 it is
at a depth of 23-67 m with a thickness of 14-42 m.
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Fig. 10. Combined of 2D geoelectrical section
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NAEHTUOUKALIUSA U KJIACCUPUKALNA AHAE3UTOBBIX IOPOJ OKPYT'A TAHAX BYMBY,
IOKHBIM KAJIMMAHTAH HA OCHOBE YAEJBHOI'O COITPOTUBJIEHUS

Baxiiono C.K., Cuperap C.C., Ilytpu P.A., Capu H., Buanto T., Hacpyaiox A.B.
Ipoepamma ¢uszuueckux uccneoosanuti, Ynueepcumem Jlambynea Manexypama, Hnoonesus
Banjarbaru 70714, Indonesia: scwahyono@ulm.ac.id

Pesztome. B oxpyre Tanax-bymOy MMeIOTCsSI 3HAUMTENbHBIE 3allachl aHAE3UTOBBIX NOPOJ, KOTOpBIE IIUPOKO HCIOJIb3YIOTCS B
CTPOUTENIFHOM ceKTope. Llenpio 3Toro mccienoBaHus SBJISETCS IMOUCK HOBBIX MECTOPOXAEHWH aHae3uTa B okpyre Tanax-bymOy,
IOxup1it Kanmumanran, Magonesus. s 3Toro npoBosaT u3MepeHHs Ha OCHOBE T€OAICKTPUIECKOr0 MeTo1a, KoHHrypanuii Benne-
pa u nomydeHus 2D-Moeny, aHaTHM3HPYIOT JINTOIOTHYECKUI THII, a TAaKKe NIyOHHY PaclONOKEHHUSI U TONIIMHY aHAE3UTOBBIX TOPOJ
B nepeBHe Bykut-bapy, rpadcrBo Tanax-bymOy. M3Mepenus: mpoBOAATCS Ha YETHIpEX NOPOKKaxX UIMHON 270 M KaxIas M paccTos-
HHUEeM Mexxy dmekTpomamu 10 M. PacrosoxeHue 2JIeKTPOIOB COOTBETCTBYeT KOoH(pUrypanuu Bennepa. O6paboTka JaHHBIX OCY-
LIECTBJIAETCs ¢ ToMonibio nporpammuoro obecnedenns AGI EarthImager 2D n Surfer. PesyneraTsl 00paboTKH qaHHBIX OBUTH WH-
TEPHPETUPOBAHBI IIyTeM Koppessiuny 2D monepeyHbIX CeYeHUH, CoAepKaluX 3HaYeHHs YASIBHOTO CONPOTUBIICHNUS, C T€0I0rHye-
CKMMH YCJIOBMSIMU paifoHa MCCIeIOBaHHUM, BBIXOJAMH aHAE3UTOBBIX HOPOJ M MPEIbIIYIIUMU UCCICAOBAHUAMH. Pe3ynbTaTsl HHTEp-
NpeTalii ¥ aHaln3a JaHHBIX OTOOPAKAIOTCS B JIMTOJIOTHUECKOM pa3pe3e C MOMOINBI0 MPOrpaMMHOro obecneuenus Surfer. DToT
JIUTOJIOTHYECKOE pa3pe3 N300paxaeT CIOM MOPOIbI AT ONpEeTIeHHs €€ NIyOUHBI U TONIIUHBL, YTO AaeT MHPOPMALHUIO O HATMIUU
AHIIC3UTOBBIX ITOpoA B AepeBHE bykut-bapy, okpyr Tanax-BymOy. B pesynbsrate naentuduxanun 2D monepeyHbIx CeYeHUH aenaer-
Cs1 3aKIIIOYCHUE O TOM, YTO OOHAPY>KEHO TPH THIA JTUTOJIOTHIECKHX CIOEB, 8 IMEHHO: TJIMHA CO 3HAYECHHEM YAEIBHOTO CONPOTHBIIE-
Hus 10-45 Qm, necyanuk — ¢ 45-333 Qm, anne3ut — ¢ 333-550. Pe3ynpTaTel IByMEpHOW HHTEPIIPETALNH ITOKA3bIBAIOT, YTO AaHIE3UT,
KOTOPBI HaXOMUTCs Ha IiIyOuHe 1-67 M M XapakTepusyeTcs TONIIHHON 4-42 M, UMeeT 3HaueHHEe YAENHHOTO CONPOTHUBICHMS 333-
550 Qm.
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conpomuenenus
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Xiilasa. Tanax Bumbu dairasinds tikinti sektorunda genis istifado edilon andezit siixurlarinin bdyiik ehtiyatlar1 mévcuddur. Bu
todqiqatin megsadi Indoneziya, Conubi Kalimantanin Tanax Bumbu dairesinde andezitlorin yeni yataglarmin axtarisindan ibaratdir.
Buna nail olmaq tigiin geoelektrik metod osasinda Venner konfiqurasiyalar1 6l¢iilmolori vo 2D modellori almaq iigiin litoloji tiplori,
homginin Tanax Bumbu grafligmin Bukit-Baru kondinds andezit siixurlarinin galmligin tohlil edirlor. Olgiilmalor harasinin uzunlugu
270 m va elektrodlar aras1 mesafo 10 m olan dord zolaqda aparilir. Elektrodlarin yerloasmosi Venner konfiqurasiyasina miivafiqdir.
Malumatlarin emali AGI EarthImager 2D va Surfer proqram tominati vasitasile hayata kecirilir. Malumatlarin emal naticaleri andezit
stixurlari ¢ixislari olan tadqigat rayonunun geoloji seraitlinds xiisusi miigavimats malik 2D kéndslan kasimlerin korrelyasiyasi va av-
valki tadgiqatlarla interpretasiya olunmugdur. Malumatlarin tahlili va interpretasiya naticalori Surfer proqram tominati vasitasils lito-
loji kesilisdo oks olunur. Bu litoloji kesilis stixur qatlarinin derinlik vo qalinligini oks etdirarok, Tanax Bumbu qrafliginin Bukit-Baru
kondinds andezit siixurlarinin varligi hagqinda mslumat verir. 2D kondoslon kosimlarin identifikasiyasi asasinda belo notico ¢ixarmaq
olur ki, ii¢ tip litoloji qat: gil — 10-45 Qm, qumdasi — 45-333 Qm vo andezit — 333-550 Qm xiisusi miiqavimotli askar olunmusdur.
iki6lgiilii interpretasiya noticalari gdstarir ki, andezit 1-67 m dorinlikda yerlasir vo 4-42 m galinligla sociyyslaonir, 333-550 Qm xiisusi
miigavimoto malikdir.
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