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ABSTRACT. The geothermal prospects of the Gede—Pangrango volcano complex in West Java, situated along the
Pacific Ring of Fire, exhibit significant potential indicated by surface manifestations such as solfataras, fumaroles, and hot
springs. Previous studies have reported the presence of a high-temperature reservoir (290-300°C) within Quaternary
volcanic rocks at depths of 2000-2800 meters; however, uncertainties remain regarding the subsurface structures and faults
that control the geothermal system. This study employs satellite-derived gravity data (GGMPIus) and elevation data
(ERTM) to investigate these features. Edge-detection filters, including the First Horizontal Derivative (FHD) and Second
Vertical Derivative (SVD), were applied to delineate subsurface structures associated with geothermal activity. The residual
anomaly map reveals three primary zones: high, moderate, and low anomalies. High anomalies are concentrated around
Mount Gede and Mount Pangrango, reflecting dense volcanic rocks or shallow intrusions, whereas low anomalies
correspond to pyroclastic deposits and hydrothermally altered rocks. FHD and SVD analyses highlight northeast—southwest

(NE-SW) trending faults that serve as primary pathways for geothermal fluid migration, confirmed by the alignment of
fractures with hot springs and the Kawah Ratu crater. The 2D cross-sectional model indicates a low-density reservoir at
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depths of 1-2 km controlled by a major fault, underlain by intrusive rocks acting as the heat source. Furthermore, the 3D
density modeling demonstrates a connected geothermal system between Mount Gede and Mount Pangrango, characterized

by high-permeability zones beneath both volcanoes.

Key words — GGMPIlus, Derivative analysis, Gravity method, Mount Gede-Pangrango, Density.

1. Introduction

West Java is one of the regions in Indonesia with
significant geothermal potential due to its position along
the Pacific Ring of Fire. One of the most important
prospects is located in the Mount Gede and Mount
Pangrango area. Geothermal manifestations in this region
include solfataras and fumaroles in the Ratu Crater, as well
as hot springs in Cipanas. The solfataras and fumaroles
exhibit temperatures ranging from 81 °C to 167 °C, while
the Cipanas hot springs reach around 35°C with a neutral
pH and a distinctive H.S odor (KESDM, 2017). The
geothermal reservoir is characterized by high temperatures
of about 290-300 °C, hosted in Quaternary volcanic rocks
at a depth of approximately 2000 meters (Iswahyudi,
2014).

Geothermal exploration in the Mount Gede—
Pangrango region, particularly around Cipanas, has been
conducted for several decades to investigate the
geothermal system and its resource potential (Gunawan et
al., 2022; Haty et al., 2023). In 2023, PT Daya Mas
Geopatra Pangrango, a subsidiary of the Sinarmas Group,
was assigned a Preliminary Survey and Exploration
(PSPE) with a resource target of 85 MW and a
development plan for a 55 MW geothermal power plant
(PLTP), which is expected to begin commercial operation
in 2030 (KESDM, 2023). The exploration program applies
directional drilling technology to reach geothermal
reservoirs in steep terrain with slopes of up to 60
degrees, while maintaining the ecological sustainability
of Mount Gede - Pangrango National Park. These
drilling activities have provided greater insights into
the geothermal reservoir characteristics, which are hosted
in pyroclastic deposits to depths exceeding 2800 meters,
with a heat source derived from andesitic magma
intrusions.

In addition to drilling, geophysical methods have also
been applied, including land surface temperature (LST)
mapping using satellite imagery, as well as physical and
chemical analysis of hot spring waters as indicators of
geothermal system activity (Indriana et al., 2026; Pratiwi
et al., 2026). These approaches provide valuable
information on geothermal distribution and the possible
presence of subsurface reservoirs (Agustin, 2019; Haty et
al., 2023). By integrating geological exploration, drilling,
and geophysical investigations, the development of the
Cipanas geothermal power plant is expected to make a
significant contribution to renewable and sustainable
energy supply in West Java.
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Despite being more extensively studied than many
other geothermal prospects in Indonesia, the Mount Gede—
Pangrango region still faces uncertainties regarding the
subsurface structures that control the geothermal system.
In particular, it remains unclear whether the two volcanoes
are interconnected as a single integrated geothermal
system or if they function independently. Furthermore, the
boundaries and extent of the geothermal resource have not
yet been clearly defined, thus requiring further
investigation to improve understanding of the structural
framework and the overall geothermal potential.

This study aims to address these uncertainties by
analyzing gravity data to delineate geological structures in
the manifestation zone and to evaluate whether the Mount
Gede and Mount Pangrango geothermal systems are
interconnected. The results are expected to provide a basis
for determining test drilling locations and identifying
promising areas for further exploration.

2. Data and methodology

2.1. Geological setting

The general geological background of the study area
was incorporated at both the qualitative and quantitative
stages of the interpretation of the Bouguer gravity anomaly.
A clear understanding of the regional geology of Bogor and
its surrounding areas is required for the interpretation of the
gravity data. The red triangles indicate the location of the
two mountains (Mount Pangrango and Mount Gede) (see
Fig. 1).

The highest topographic elevations are represented by
red to purple colors and are concentrated in the central
mountainous area of both volcanoes, ranging from 2,098.4
meters to 2,992 meters. Meanwhile, the medium
topographic elevations are shown in green to orange, with
heights between 1,260.5 meters and 2,098.3 meters. The
surrounding lowland areas are indicated by dark to light
blue colors, representing the foothills of Mount Gede—
Pangrango, with elevations ranging from 806 meters to
1,260.4 meters.

The stratigraphic sequence of rock units in the Mount
Gede—Pangrango research area (see Fig. 2), from oldest to
youngest, consists of the volcanic deposits of Mount
Masigit (Qovm), the pyroclastic flow of Pangrango (Paap),
the lava flow of Pangrango (Paal), the pyroclastic fall of
Pangrango (Pajp), the lava flow of Pasirpogor from Gede
Crater (Ppal), the lava flow of Gumuruh from Gede



