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Abstract

Tampusu Mountain (+ 1500 m zbove sea level) is located between two famous geological
tourism areas in North Sulawesi, namely Lake Linow and Lake Tondano. The position of
Mount Tampusu, as well as the presence of geothermal manifestations in the surrounding area
is interesting to study its geological aspects both on the surface and below the surface. This
study aims to determine the existence of surface geological structures based on line density,
and also to determine the presence and direction of subsurface geological structures based on
gravity anomaly data in Tampusu Volcanic area. The fault and fracture density method is used
to map the surface geological structure, while the gravity method is used to obtain information
about the geological structure of the Tampusu volcanic area between the crater of Lake Linow
and the Lake Tondano caldera. The existence of a fault is known to be west of the Lake
Tondano caldera which is an extension from cast to southeast of the Linow Lake crater. There
is @ relationship between the distribution map of the bouguer anomaly value and the map of

lineament density along the Lake Linow crater to Lake Tondano caldera.

Research Highlights

The geological structure of the surface covered by geothermal manifestations is difficult to
know existed. This can be overcome by identifying the surface structure density of its through
the mapping of lineament density. The results of the lineament density mapping show that the
high lineament density in the east to southeast Lake Linow, and in the west area of Lake
Tondano. Areas with high lineament density are discharge areas as a place where geothermal
manifestations emerge.

The presence and direction of subsurface geological structures are important to know because
will be provide information and recommendations on the development direction of geothermal

energy exploration, especially in North Sulawesi.
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Research Objectives

This study aims to determine the existence of surface geological structures based on lineament
density, and also to determine the presence and direction of subsurface geological structures

based on gravity anomaly data in Tampusu Volcanic field.

Methodology

The fracture and fracture density methods are used to map surface geological structures, while
the gravity method is used to obtain information about the subsurface geological structure of

the Tampusu volcanic field located between Lake Linow crater and Lake Tondano caldera.

Results

The results of the lineament density mapping show that the high lineament density in the east
to southeast Lake Linow, and in the west area of Lake Tondano. Areas with high lineament
density are discharge areas as a place where geothermal manifestations emerge.

Subsurface geology shows that the area with high bouguer anomaly values is east of Lake
Tondano, while for areas with low to moderate bouguer anomaly values are in the southeast
part of Lake Linow. The variation in anomaly values is caused by differences in the density of
rocks scattered in the surrounding area, and between the Lake Tondano caldera and the Lake
Linow crater. The higher the value of rock density, the higher the bouguer and free air anomaly
values that are owned by the area. Conversely, the lower the value of rock density in the area,
the lower the bouguer and free air anomaly values. In addition, variations in the value of
bouguer anomalies and free air are also influenced by differences in topography in the Tampusu
and surrounding areas, where there are highland and lowland areas. Areas that are highlands,

tend (o have a bouguer anomaly and free air values greater than lowland areas.

Findings

The surface geological structure is in the east to southeast of Lake Linow and the western part
of Lake Tondano. The existence of a fault is known to extend from the east to the southeast of

Lake Linow crater to the western part of the Lake Tondano caldera. There is a relationship
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between the bouguer anomaly value distribution map and the lineament density map at the
Tampusu volcanic ficld. The development trend of geothermal energy exploration extends

from northwest of Lake Linow to the southeast of Lake Tondano.

References

Abraham, E. M., & Alile, O. M. (2019). Journal of Geophysics and Engineering. Modelling
subsurface geologic structures at the Ikogosi geothermal field, southwesterm Nigeria,
using gravity, magnetics and seismic interferometry technigues ,729-741.

Andrianaivo, L., & Ramasiariarinoro, V. I. (2010). Relation between Regional Lineament
Systems and Geological Structures: Implications for Understanding Structural Controls
of Geothermal System in the Volcanic Area of Itasy, Madagascar. World Geothermal
Congress 2010. Bali: Université d’ Antananarivo.

Atef, H., El-Gawad, A. A., Zaher, M. A., & Farrag, K. (2016). The Contribution of Gravity
Method in Geothermal Exploration of Southern Part of the Gulf of Suez-Sinai region,
Egypt. National Research Institute of Astronomy and Geophysics NRIAG.

Aziz. K. N., Hartantyo, E., & Niasari, S. W. (2018). The Study of Fault Lineament Pattern of
the Lamongan Volcanic Field Using Gravity Data. The International Conference on
Theoretical and Applied Physics ,1-5.

Bujung,C. A. (2011). Identifikasi Prospek Panas Bumi Berdasarkan Fault and Fracture Density
(FFD) Studi kasus Gunung Patuha, Jawa Barat. Jurnal Lingkungan dan Bencana
Geologi, Vol 2 No.1 ,67 - 75.

Hasanah, L., Aminudin, A., Ardi, N. D., Utomo, A. S., Yuwono, H., Kamtono, et al. (2016).
International Symposium on Geophysical Issues. Graben Structure Identification
Using Gravity Method .

Imam Raharjo, E. S. (2009). “Quick and Dirty” 3-D Gravity Inversion, a case study in
Lahendong and its vicinity. Geothermal Pertamina .

Kipkemoi, L. G. (2013). Gravity Survey For Geothermal Exploration in Menengai Area,
Kenya. Nairobi: Kenyatta University.

Saepuloh, A., Haeruddin, H., Heriawan, M. N., Kubo, T., Koeike, K., & Malik, D. (2018).

Geothermics 72. Application of lineament density extracted from dual orbit of svathetic

Copyright & 201% Authers . This & an open access article distributed under the Creative Commons Atiribution License. which permiis
unrestricted use, distibution, and reproduction inany medivn, provided e original work s property cited .

171




Asia Proceedings of Social Sciences 5(2) 5" ASIA Intemational Conference 2019, KLCC, Malaysia

Asia Proceedings of Social Sciences \
- (APSS)

ww readersingight net/ APSS

aperture radar (SAR) images to detecting fluids paths in the Wayang Windu geothermal
field (West Java, Indonesia) , 145-155.

Siahaan, E. E., Soemarinda. S., Fauzi, A, Silitonga, T ., Azimudin, T., & Raharjo, 1. B. (2005).
Proceedings World Geothermal Congress 2005. Tectonism and Volcanism Study in the

Minahasa Compartment of the North Arm of .

Author’s Biography

Cyrke A. N. Bujung, the third of four children. Born in Tomohon Indonesia,
March 15, 1964. Attended elementary school in 1970-1975. Continue to junior
high school in 1976-1979. Completion of high school education in 1982. Then 1
studied at IKIP Manado college in 1982-1986. In 1987 [ was appointed as a

teaching staff at IKIP Manado (now Manado State University). Married in 19589 and blessed
with 2 daughters. In 1993-1995 I studied 52 at UGM Yogyakarta, and in 2007-2011 attended
83 education at UNPAD Bandung. Right now 1 am still an active lecturer and researcher at

Manadp State University.

Copyright & 201% Authers . This & an open access article distributed under the Creative Commons Atiribution License. which permiis
unrestricted use, distibution, and reproduction inany medivn, provided e original work s property cited .

172




APPLICATION OF LINEAMENT DENSITY AND GRAVITY
METHODS TO DETECTING FRACTURE AND FAULT LANE IN THE
TAMPUSU VOLCANIC FIELD (NORTH SULAWESI, INDONESIA)

ORIGINALITY REPORT

15, 11« 6« o}

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

MATCH ALL SOURCES (ONLY SELECTED SOURCE PRINTED)

3%

* Faisal Algahtani, Ema Michael Abraham, Essam
Aboud, Murad Rajab. "Two-Dimensional Gravity
Inversion of Basement Relief for Geothermal Energy
Potentials at the Harrat Rahat Volcanic Field, Saudi
Arabia, Using Particle Swarm Optimization",
Energies, 2022

Publication

Exclude quotes Off Exclude matches <2%

Exclude bibliography On



