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Abstract

:

Indonesia has been actively promoting the Sustainable Development Goals (SDGs) agreed upon at the United Nations General Assembly in 2015. Pursuing economic expansion through extraction of natural resources is an obsolete paradigm that is becoming increasingly outdated. Therefore, the geopark concept has broken the idea of economic progress that damages the environment. Geoparks seek to safeguard geodiversity, educate the public about geological history, and assist the long-term economic growth of geopark areas, particularly through geotourism. Geotourism is a sort of creative tourism that is fast growing across the world. This paper aims to assess the existing status and geotourism potential in order to identify the best geosites for the West Lampung region’s initial geopark development. The methods of this study are a geology and geopark literature review, fieldwork, data analysis, and synthesis. The procedure includes inventorying and identifying geodiversity. The study looked at rock and outcrops to piece together the geological history of the West Lampung region. This study showed that the West Lampung region offers several remarkable geosites with significant geotourism development potential. Asam Lake, Nirwana Crater, and Point View Suoh Valley in the Suoh part have the greatest final values, followed by Batubrak Fault Depression in the Fault Depression section. The Batubrak Fault Depression and Asam Lake have significant scientific and tourist value, particularly in terms of portrayal, uniqueness, perspectives, scenery, and natural surroundings. In the Suoh section, Nirwana Crater, Kopi Susu Crater, Keramikan Crater, and Point View Suoh Valley have significant scientific importance but poor educational and tourism value, while the other sites have low scientific, tourist, and educational value, thus placing the area at the bottom of the assessment even though overall it is of medium value. It can be concluded that several geosites in West Lampung have poor value due to some factors such as location accessibility, tourism infrastructure, and location management. Looking at the total findings, basic tourism infrastructure, visitor center, and tour guide services, as well as promotional efforts, are important factors in attracting more tourists to the West Lampung geosites.
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1. Introduction


The management of Indonesia’s natural resources is still mostly based on extractive industries such as oil and gas and mining, which continue to decline in terms of reserves and contributions. To maintain sustainability, the Indonesian economy must swiftly change to a sector that promotes added value and ecological conservation. Furthermore, Indonesia has been actively promoting the Sustainable Development Goals (SDGs) agreed upon at the United Nations General Assembly in 2015 [1,2,3].



Pursuing economic development through natural resource extraction (the mining process) is an old concept that is rapidly becoming obsolete. Mining is a severe and targeted danger to natural diversity. Geotourism, on the other hand, may be used to help conserve natural diversity [4,5]. As a result, the notion of geoparks (geodiversity, biodiversity, and cultural diversity) is here to challenge the concept of economic progress, which conveys the objective of balancing the economy and expanding the economy in many areas [4,6]. Geopark development is one of the initiatives addressing the issues of creating locations with geodiversity, biodiversity, and cultural diversity [7]. Geoparks strive to protect natural diversity, educate the public about natural history, and assist the long-term economic growth of geopark areas, particularly through geotourism. Geotourism is a sort of creative tourism that is fast growing across the world [8,9].



Geopark development is one of the national priority programs being pursued by the Indonesian government at both the central and regional levels [10]. The creation of geoparks is based on three pillars: conservation, the tourism economy, and education. These three pillars form the framework for long-term regional progress, with the ultimate aims of maintaining the planet’s variety, preserving the environment, and expanding Earth science education [11,12].



There are currently 169 UNESCO Global Geoparks (UGGp) in 44 countries, according to the United Nations Educational, Scientific, and Cultural Organization (UNESCO). China has the most UGGp [8], more than any other country. Indonesia currently has six global geoparks and thirteen national geoparks, as shown in Figure 1. Batur, Rinjani-Lombok, Gunung Sewu, Ciletuh-Palabuhanratu, Toba Caldera, and Belitong UGGp are the six world geoparks [7]. Ijen, Bojonegoro, Karangsambung-Karangbolong, Pongkor, Merangin, Silokek, Sawahlunto, Sianok Maninjau, Natuna, Meratus, Maros-Pangkep, Tambora, and Raja Ampat are thirteen national geoparks. Many areas in Indonesia’s archipelago such as West Lampung Regency has the potential to be national or global geoparks.



The Indonesian Ministry of Energy and Mineral Resources establishes national geoparks based on proposals from the Indonesian National Geopark Committee (INGC). UNESCO designates global geoparks based on a recommendation from the INGC after the selected region has been declared as a National Geopark for at least one year [10].



Before a location can be declared a geopark, it must be inventoried and identified to show its geological (geoheritage), ecological (bio-heritage), and cultural (cultural heritage) properties. Geoheritage or geological heritage is geological diversity (geodiversity) which has more value as heritage because it records Earth activities or phenomena containing high scientific value that are rare, unique, and beautiful and that can be used for research and education purposes [14]. The geoheritage has generally high scientific value since it is unusual, distinctive, and attractive enough to be exploited for Earth study, teaching, and geotourism [15,16]. Geoheritage and geodiversity, as components of the geosystem are critical for preserving a balance of abiotic, biotic, and cultural aspects, as well as for long-term development. When utilizing geological area, the relevance of geological sites must be recognized. As a result, some geological elements with special value are critical in spatial design and must be studied and safeguarded [17]. On the other hand, a geological heritage site (geosite) is an object of geology with certain characteristics, both individual and multi-object, which is an inseparable part of particular evolutionary story of the formation of an area [14]. In determining geoheritage, it is necessary to map geodiversity and determine locations that can be used as geosites through distribution maps.



The main purpose of this article is to reveal the geodiversity and geotourism potential in West Lampung Regency, Indonesia and to identify the selected geosites for geopark development. The selected sites were then assessed to compare their present status and geotourism potential using the Geological Survey Center of Indonesia’s Technical Guidelines for the Assessment of Geological Heritage Resources [18].




2. Materials and Methods


Several activities were carried out in this study, including a review of the geology and geopark literature, fieldwork, data analysis, and synthesis. Fieldwork was carried out in the West Lampung area to observe and characterize geological, ecological, and cultural sites by mapping, taking pictures, and collecting rock/soil samples from each site. The procedure includes inventory and identifying geodiversity for assessing geosites [18]. The study looked at rocks, outcrops, and geomorphology to formulate the geological history of the West Lampung region.



Following the Technical Guidelines for the Assessment of Geological Heritage Resources published by the Geological Survey Center of Indonesia [18], geosite assessment in Indonesian geoparks is based on weighting and scoring methods involving variables of scientific value (SV), the potential value for education (EV), the potential value for tourism (TV), and degradation risk (DV). Determination of geosite location is based on geological mapping, literature reviews, focused group discussions with local governments and communities, as well as engineering assessments.



The factors used in conducting a quantitative assessment of scientific values (SV), include: locations that represent the geological framework, key research locations, scientific understanding, geological site conditions, geological diversity, distribution of geological heritage sites within an area, and barriers to the use of site locations.



The factors used in conducting a quantitative assessment of educational values (EV) include: vulnerability of a geological heritage site to damage, location accessibility, barriers to site utilization, security facilities, supporting facilities, population density, relationships with other elements, location status, peculiarities, conditions in the observation of geological elements, potential for educational information, and geological diversity.



The factors used in conducting a quantitative assessment of tourism values (TV) include: the vulnerability of a geological heritage site, location achievement, barriers to site utilization, security facilities, supporting facilities, population density, relationships with other elements, location status, uniqueness, conditions on the observation of geological elements, interpretive potential, economic level, and proximity to recreation areas.



The factors used in conducting a quantitative assessment of the risk of degradation (DV) include: damage to geological elements, proximity to areas/activities that have the potential to cause degradation, legal protection, accessibility, and population density.



Each value and factor have its own weight. The weighting has been adjusted to the conditions and natural situations in Indonesia [18,19]. To simplify the textual material and help analysis, thematic maps were created using ArcGIS and other drawing applications. Furthermore, the overall geological features of the West Lampung region were compared to the worldwide geopark theme of the Ciletuh-Palabuhanratu UGGps. To reconstruct the geological history and assemble the theme, vision, and goal of West Lampung Aspiring Geopark, a synthesis of the results in the literature studies, field research, and data analysis were undertaken.




3. Results


The nomenclature used in this study for geodiversity includes geomorphology/landscapes, lithology/rocks and soils, and tectonics/geological structures which offer an overview of the distinct geological processes and illustrate the evolution of the region. Geodiversity is connected to the unique geological process for educational and conservation objectives as well as the economic usage of local people.



West Lampung Regency is located in the western part of Sumatra Island (Figure 2). This place has an altitude of 800 to 1100 masl, a steep and hilly topology, an average temperature of 24.5 °C, and an average humidity level of 86 percent [20]. This region is classified as a tropical wet climate according to the climatic classification [21]. The study area is traversed by the active Great Sumatran Fault (GSF) of Suoh-Komering Segment [22]. This fault is relatively trending northwest–southeast. Based on historical records [23,24], the fault has been a source of significant earthquakes and calamities in Sumatra (see Figure 2). The GSF has played an important role in shaping the landscape of the study area until now.



Geologically, the area of West Lampung and its surroundings is composed of Neogene–Quaternary volcanic rocks (Figure 3) which were deposited on mountains forming a structural denudational wavy volcanic hill morphology with moderate to very steep slopes. The drainage patterns that developed are dendritic, trellis, parallel, and radial. The southern part of the West Lampung area is dominated by volcanic rock types of sandy tuff and crystal glass tuff, which have loose characteristics, while the north, west, and east are dominated by residual soil resulting from weathering of volcanic material [20,26,27]. Based on the classification of volcanic facies, the study area is in the proximal facies [2,28]. This facies is predominantly composed of pyroclastic fall deposits, pyroclastic flows, and debris flows in the form of tuffaceous breccias, lapilli tuff, and lava.



The Great Sumatran Fault has shaped the surface of the study area. Tectono-volcanic evolution has produced distinctive and unique geological features. Volcanoes, fault valley/fault depression, geothermal manifestations, and volcano-tectonic craters and lakes are some of the geological features that are formed [3,7,17,29]. These features were formed in line with the evolution of Sumatra Island from the Carboniferous Age to the present [16,19,22,25,30,31].



Ranau, Sekincau, and Seminung Volcanoes are products of geological process in the study area (Figure 4). The Ranau caldera, according to Bellier et al. [32] and Bellier and Se’brier [33], is one of the main calderas located along the Sumatran Fault in south Sumatra (see Figure 3 and Figure 4). Its form and large size have been attributed to the geometric progression of the Great Sumatran Fault segmentation. It disintegrated amid an inactive along-strike Sumatran Fault pull-apart. Ranau caldera created one of Sumatra’s most common ignimbrite tuffs, known as Ranau tuff. Natawidjaja et al. [25] found that the Ranau Tuff’s revised 14C age shows that it was deposited during Sumatra’s youngest known major rhyolitic eruption. The development of the Ranau caldera can be summarized as follows [33]. The probable location of the Ranau caldera is bounded by a pull-apart basin created inside a large releasing step-over along with the strike-slip fault system with normal faults. Volcanic and geothermal activity occurred in this rectangular 12 × 16:5 km step-over of crustal instability zone. The creation of tiny calderas in the step-over was then seen. Later, increased volcanic activity resulted in additional caldera expansion. The last stage of caldera formation was most likely a paroxysmal tuff eruption that resulted in the collapse of the block bounded by the faults boundary. The pull-apart’s normal and strike-slip faults were changed to caldera boundary fractures. The extinction of Ranau step-over was indicated by the formation of a new fault across the pull-apart basin’s center portion. This fault correlates to the prominent active NW-trending strike-slip fault that crosses Ranau Lake and displaces recent geomorphic structures horizontally.



Mount Seminung is a volcano in the Ranau Lake caldera and located around 35 km northwest of the capital district of Liwa, West Lampung, Lampung Province, Sumatra, Indonesia. Mount Seminung rises around 1881 m above sea level. The mountain is located on the boundary between the two provinces of Lampung and South Sumatera. Ranau Lake is Sumatra’s second-biggest lake after Toba Lake in the North Sumatra Province [34]. Even though the height is not particularly high, the view from the mountain’s summit is breathtaking. Aside from the edelweiss blossoms, geothermal manifestations can also be found at its peak. Those manifestations may be seen around Ranau Lake [23,34] and have been used by the community as tourist destination for hot springs. The geothermal manifestation around Ranau Lake is a medium enthalpy field with a reservoir temperature of 200–220 °C. The productive zone (reservoir) area range is predicted to be between 14 and 17 km2. Based on the surface manifestation type and the silica-enthalpy mixing diagram result, the reservoir is projected to be liquid-dominated. According to the modified conceptual model, heat flow and mass circulate in the reservoir at a depth that flows up to the surface via the Talang Biak Fault and the Kota Batu Fault. This geothermal system’s infiltration and recharge zones are Suluh Hill and Ranau Lake. In a cooling stage, magma serves as a heat source for the Ranau Lake geothermal field (Figure 5) [23,34,35].



Mount Sekincau is a Quaternary volcano (Figure 6). The Sekincau region is located in the volcanic highlands of Bukit Barisan and is linked to the Great Sumatran Fault. Mount Sekincau is a dormant stratovolcanic andesitic volcanic complex with a juvenile dome-filled caldera and intermediate to silicic lava flows [36]. This region, specifically West Sekincau and East Sekincau (Gemburak Crater) has the potential for high-temperature geothermal energy (Figure 7). Tertiary and Quaternary volcanic rocks are most often found in the reservoir. Around the research area, the bedrock of Paleozoic and Mesozoic ages was discovered, consisting of low-grade meta-sedimentary rocks (slate, phyllite, quartzite) and granite intrusion. On the west edge of the crater, fumaroles and gas leaks were discovered, where the chemical composition is consistent with neutral and high temperature (>250 °C) geothermal energy sources [36]. Gemburak Crater, as a geothermal manifestation (Figure 7), is still in its natural condition as a tourism object and not yet fully utilized.



The Great Sumatran Fault depression formed into large valley after the extinction of the Ranau step-over period. The morphological appearance is of lake tuff deposits that form an elongated valley. At the bottom of the valley flows the Semangka River, while on the riverbank people use dry land to grow rice and for agriculture. There is also a rice barn made of soft mangrove wood, which local people call “Balai” (Figure 8B). The building serves to store crops and is a part of the cultural activities for the community.



Suoh was the epicenter of the Liwa major earthquakes in 1933 and 1994 [37]. This area is located in the southeast of Liwa Town as capital of West Lampung Regency (Figure 9). Located in the depression zone of the GSF, Suoh has geological features of lakes, craters, and geothermal manifestations (Figure 10A,B). The Suoh depression is thought to have arisen due to a fault jog in which the GSF zone is displaced dextrally by a pair of north–south faults. Young alluvium product (Qal) and Asam eruption deposits (Qae) are the major units. The dominant rock type in southwest of the Suoh depression is Tertiary Andesite (Tat). The Tekorberak Volcanic rock is located to the northeast of the depression (Qsdt). The Loreng Volcanic rock is the area’s youngest deposit (Qlr) [17]. The geological diversity in Suoh consists of Asam Lake, Lebar Lake, Minyak Lake, Nirwana Crater, Keramikan Crater, Kopi Susu Crater, Pasir Kuning, and Point View of Suoh Valley (see Figure 10A,B).




4. Discussion


For this study, 15 geological features in the West Lampung region were assessed by weighting and scoring methods with variables of scientific value (SV), education value (EV), tourism value (TV), and degradation value (DV) following the Technical Guidelines for the Assessment of Geological Heritage Resources published by the Geological Survey Center of Indonesia [18]. The quantitative assessment approach was applied [38]. It is explained in the guideline that the minimum value obtained <200 means that a percentage of the parameters assessed do not meet the criteria. On the other hand, the maximum possible value obtained is 400, meaning that the parameters assessed have met the geosite criteria. Meanwhile, values between 200 and 300 imply that the location can be designated as a geosite with various improvements.



The results of quantitative assessment are listed in Table 1. It shows that the Asam Lake, Nirwana Crater, and Point View of Suoh Valley in the Suoh part have the highest final values (>300), followed by Batubrak Fault Depression. The Batubrak Fault Depression and Asam Lake have significant scientific and tourist value (>80), particularly in terms of portrayal, uniqueness, perspectives, scenery, and natural surroundings. In the Suoh Section, Nirwana Crater, Kopi Susu Crater, Keramikan Crater, and Point View of Suoh Valley have significant scientific importance (>80) but low educational and tourism values (<80), while the other sites have low values (<80), thus placing the area at the bottom of the assessment even though overall they are of medium value (200–300). Geosites in West Lampung have low value due to factors such as location accessibility, tourism infrastructure, and location management. In addition to the foregoing, the Bukit Barisan Selatan National Park (TNBBS) has various geosites, which have a low value owing to delays in visits due to the entry permission. Looking at the total findings, it can be seen that basic tourism infrastructure, visitor center, and tour guide services, as well as promotional efforts, are important factors in attracting more tourists to the West Lampung geosites. This issue must be the primary emphasis of geosite management to attract more tourists in the future. However, further investment and enhancement in terms of tourism value are required. This is particularly true for tour guide services, informative panels, lodging, and restaurant services. Furthermore, strong geosite management with the TNBBS must be developed so that the low value may be remedied.



The majority of the procedures used to compile the initial inventories were focused on providing data for identification, location, categorization, and assessment [39], which are typically included in the total value, similar to the standards used in Indonesia today. In fact, not all the assessed sites yield a good total score from all values. There are sites that are good in terms of scientific aspects but not good in terms of educational aspects, such as Asam Lake, Nirwana Crater, Keramikan Crater, and Kopi Susu Crater. Sites that are good in terms of tourism but have poor value in terms of education are, for example, Pasir Kuning River and Batubrak Fault Depression. Therefore, a broad view is needed from all parties so that the site can be assessed from all sides so that its designation is clearly known, i.e., whether the geosite is for scientific, educational, or only for tourism purposes, or even for all of them.



Based on its history, the study area is a geological hazard-prone area for earthquakes, landslides, and floods. Geodiversity aspects give advantages whether or not extraction is required. Because these services support society in a number of ways, geodiversity is seen as a natural resource whose management is crucial to meeting global goals such as the United Nations Sustainable Development Goals–2030 Agenda [40]. These hazards can be viewed as chances to learn more about the size of natural processes and the influence of human variables, including risk exposure. Muslim et al. [41] mentioned in their paper that for certain geosites in Ciletuh-Palabuhanratu UGGp, behind the natural beauty of geological features there are several potential hazards that might occur in the future. This concern of risk exposure affects the value of geosites based on the local conditions. Earthquakes and their collateral damage such as landslides and liquefaction are indispensable for the population and infrastructures development toward the safe livable built environment around the study area. Therefore, disaster mitigation is very important when those geological hazards occur in the study area. There are many ways to increase disaster mitigation for the community, but the most important aspect is the education sector. The education stakeholders on disaster mitigation are important actors to support community-based disaster risk mitigation (CBDRM) for creating a disaster resilient community since the establishment of geoparks will attract more tourists and visitors to this area than before.



The geosite is generally located in a village where schools are the central point of activity for the local people. This condition has made the geosites as the central of activity for people during weekdays, weekends, and even holidays. Scenarios for disaster management are extremely important to face unexpected geological events when there are crowds of people [41]. When it happens, the emergency response phase could be more difficult if the people are not well prepared. This issue is closely related to educational values for several geosites in the study area.



The scientific values of geological features are important for academia (lecturers and university students) but not of interest to the public. Matsumoto et al. [42] analyzed the awareness and preparedness level of university students in Indonesia and Japan with regard to the natural disasters. The results suggest that Indonesian students have a higher level of disaster preparedness, but they underestimate the possibility of disaster, and Japanese students feel a strong possibility of disaster happening, but they have low capability to cope with disasters. This result highlights the role of academia in enhancing the scientific values of geosites as well as supporting disaster awareness and preparedness among local communities.



The tourism values of geosites are supported by the active role of local communities, where cultural attractions such as art performances, local food and culinary attractions are provided for the tourists. Haerani et al. [43] mentioned that empowering local people is very important for tourism as well as raising awareness of the community for conservation ideas to support sustainable urban or tourism development. The disputes between the exploitation of resources, such as with the mining industry and conservation, to maintain the safe and healthy environment are observed and local wisdom or knowledge are utilized to support the effort for disaster risk reduction or mitigation through development of geotourism. To maintain this sustainable effort, it is necessary to educate all stakeholders, including local and provincial governments, industry, communities, etc.



The degradation risk values are important factors to maintain sustainability of the geosite objects and tourism industry itself. Stakeholders of disaster management, such as pentahelix pillars such as academia, business, community, government, and media (ABCGM), are available in the study area. These pentahelix pillars are important players to reduce the degradation risk values. Risk reduction activities can be combined with disaster mitigation (CBDRM), local empowerment, and community resilience. Special attention is paid to the local school communities (students, teachers, and parents) where they live around the geosite premises. It is important that these stakeholders have a reasonable understanding of maintaining the sustainability of a particular geosite, even though local school communities generally have limited disaster education opportunities and knowledge, which could imply a low level of awareness. To overcome this limitation, dissemination of entry level of Earth science is deeply needed for local education communities since there is no such subject (especially geology) in primary- to secondary-level schools in Indonesia [44].




5. Conclusions


Undoubtedly, the West Lampung region offers some outstanding geosites with significant geotourism development potential. As mentioned in the previous paragraphs, the natural resources needed for geotourism development are already available, and it is just a matter of how to manage the geosite into an attractive tourist attraction.



The study area is prone to earthquake hazards, and major earthquakes occurred in 1933 and 1994. So, the management of geosites with the theme of geodisaster (geodisaster tourism) can be proposed.



The public or visitors can be presented with the beauty of nature as well as learn the history of the formation of the West Lampung area. Non-structural disaster/mitigation education can also be carried out as well. Interpreters/tour guides can explain the diversity of nature, potential disasters, and how to use them to become valuable knowledge for visitors/local communities.



West Lampung geohistory packages, geotrail activities with the community, and geocamping in nature are some ways to promote geosites effectively. Other things such as sign board, printed materials, and social media can also be provided.



Further research should mainly concentrate on the most effective management models and promotion efforts for the planned geosites and geotourism zones. Furthermore, more emphasis should be placed on the interpretation potential and selection of the most appropriate technique for geosite interpretation considering that the area of West Lampung is prone to geological disasters.
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Figure 1. Location of Indonesian global and national geoparks (modified from [13]). 
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Figure 2. West Lampung and its surrounding area, which is traversed by the Great Sumatran Fault (GSF) (modified from [25]). 
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Figure 3. Regional geological map of study area (modified from [2,17]). 
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Figure 4. Mount Seminung and Ranau Lake. 
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Figure 5. Conceptual model of Ranau Lake geothermal field (modified from [34]). 
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Figure 6. Mount Sekincau in West Lampung, Indonesia. 
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Figure 7. Gemburak Crater in Mount Sekincau, West Lampung. 
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Figure 8. A. Fault depression plane and B. example of ‘Balai’ in the valley of Sumatran Great Fault. 
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Figure 9. Suoh depression zone of the Great Sumatran Fault. 
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Figure 10. The features of geological diversity in Suoh ((A) Asam Lake and (B) geothermal manifestation of Keramikan Crater). 
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Table 1. Overall values of the analyzed geosites by technical guidelines [18].
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	No
	Geosite
	Long. (E)
	Lat. (S)
	Scientific

Value
	Education

Value
	Tourism

Value
	Degradation

Risk Value
	Final

Value





	1
	Asam Lake
	104.278166°
	−5.238389°
	102.28
	76.25
	91.25
	76.25
	346.03



	2
	Lebar Lake
	104.271500°
	−5.247194°
	77.77
	82.5
	76.25
	52.5
	289.02



	3
	Minyak lake
	104.265333°
	−5.247167°
	75.27
	82.5
	70
	38.75
	266.52



	4
	Nirwana Crater
	104.259520°
	−5.237197°
	91.03
	63.75
	71.25
	82.5
	308.53



	5
	Keramikan Crater
	104.263487°
	−5.239270°
	94.15
	56.25
	71.25
	60
	281.65



	6
	Kopi Susu Crater
	104.262807°
	−5.239689°
	86.03
	56.25
	52.5
	58.75
	253.53



	7
	Pasir Kuning River
	104.267649°
	−5.236443°
	74.03
	72.5
	75
	43.75
	265.28



	8
	Point View Suoh Valley
	104.239794°
	−5.260760°
	95.76
	72.5
	62.5
	73.75
	304.51



	9
	Gemburak Geothermal
	104.3452°
	−5.0974°
	74.65
	66.25
	60
	53.75
	254.65



	10
	Bidadari Waterfall
	103.825689°
	−4.924613°
	53.27
	51.25
	51.25
	48.75
	204.52



	11
	Lava Gantung
	103.833471°
	−4.924572°
	47.01
	42.5
	48.75
	72.5
	210.76



	12
	Lava Andesit
	103.930140°
	−4.944303°
	58.26
	42.5
	48.75
	76.25
	225.76



	13
	Jagaraga
	104.008535°
	−4.920894°
	58.26
	42.5
	48.75
	76.25
	225.76



	14
	Batubrak Fault Depression
	104.16776°
	−5.00982°
	103.27
	68.75
	80
	95
	347.02



	15
	Tuff site, Lembah Batubrak
	104.16776°
	−5.00982°
	74.65
	66.25
	61.25
	53.75
	255.9
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