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Abstract 

Evaluating the degree of disturbance of any region is relative importance for conservation purposes 

particularly for bats such as deforestation, over-exploitation, fire, mining activities and other 

human activities. Quarry Cirebon which is a limestone area using for mining and the impact of 

mining process to bat diversity in this area are poorly unknown. This study aims to know bats 

diversity in disturbance area by analyzing species richness related to habitat and we propose the 

scheme of conservation action plan for bats and their habitats. We compared three different 

habitats as a roosting site in Quarry, including building, cave and forest. A total 167 individual 

were captured in all of study site consist of 3 family and 10 species. The species constituted of 

Rousettus amplexicaudatus, Rousettus leschenaultii, Cynopterus brachyotis, Cynopterus sphinx, 

Macroglossus sobrinus and Eonyteris spelaea (Pteropodidae), Hipposideros ater 

(Hippopsideridae), Myotis muricola, Pipistrellus javanicus, and Pipistrellus tenuis 

(Vespertillionidae). Surprisingly, roost survey found an albino Hipposideros ater sighting at cave.  

Identifying threats for bats was analyzed based on roost survey and visual observations. 

Recommendations for management conservation efforts in Quarry Cirebon without leaving the 

demand to improve factory development are highlighted. 
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Introduction 

Bats constitute a substantial portion of mammalian diversity throughout the Asian tropics (30%) 

(Corbet and Hill, 1992). Indonesia supports high bat diversity which is at least 200 species 

(Suyanto, 2001). They are the only mammals capable of true flight (Francis, 2008) and vital 

component of global biodiversity (Kingston, 2009). Bats play an important role in ecosystem 

(Hinman, 2003) and able to provide billions of dollars in ecosystem services (Boyles et al., 2011), 

including seed dispersal and pollination (IUCN SSC, 2014). 

 Almost all bat species are forest dependence that need resource for roosting, foraging, and 

drinking (Taylor, 2006). High rate of deforestation and any others anthropogenic disturbance are 

the major threat declining their population throughout the world (Hassan,2006; Hutson et al., 

2001). Beside the need of forest, some species also depend their live to limestone habitat (Findley, 

1993; Kitchener, 1996; Nowak, 1994), which is not only crucial for bats, but also provides benefit 

for any living organisms, and an important reservoirs for biodiversity (Furey et al., 2010). 

Although, it can be found throughout the world, including Indonesia which disperse among several 

islands (Fleury, 2009; Vermeulen and Whitten, 1999), human activities like quarrying limestone 

affects the integrity of natural and cultural values of karst area and may induce the rate of 

biodiversity (Vermeulen and Whitten, 1999), bringing the future of bats into uncertainty (Furey et 

al., 2010). Various studies on biodiversity of bats in limestone area highlighted the importance of 

these area in supporting large bat population (Suyanto and Struebig, 2007; Rahman, 2010; Furey, 

2010). 

 

Objectives 

As a global biodiversity hotspot (Myers et al. (2000), the need of adequate research in Southeast 

Asia, particularly for bats, are exceptionally crucial to improve better understanding on them and 

in devising conservation policies to ameliorate their severity (Heaney and Roberts; 2009; Forey et 

al., 2010). Studies on bats diversity also found the possibility as bio indicator for forest 



disturbances (Fujita and Turtle, 1991; Medellin et al., 2000). Quarry Cirebon which is limestone 

area using for mining, is one of the habitat of bats. The impact of mining process to bat diversity 

in this area still remain uncertain. Numerous studies revealed the important of bats and their 

habitats underlie the need of research in Quarry Cirebon. Here we aims to know bats diversity in 

disturbance habitat by analysing species richness related to habitat and human produced 

disturbance, and to discuss the need of conservation efforts in Quarry Cirebon without leaving the 

demand to improve factory development. 

  

Background Information 

Quarry Cirebon which is limestone area using for mining, is one of the habitat of chiropterans. The 

impacts of mining process to bats diversity in this area are still poorly understood. This study aims 

to know bats diversity in disturbance habitat and to make some conservation scheme in this area. 

We will study on bats diversity and our objectives is to show species richness relating to habitat 

and to human produced disturbance. Our goal to settle conservation scheme in this area, hopefully 

will give prominent result for bats life in quarry Cirebon.  

The field work was conducted on May, 2014. We surveyed the quarry Cirebon around 

mining area and asked local people to know roosting sites and checking preferred bat sites. The 

first site we surveyed is a coal storehouse which believe to be one of chiropteran roosting site. 

Coal Store House Building (CS) is one of the roosting site we found in the area of survey. The site 

is located in the factory area. Almost all part of the building are metal. Inside the building are 

mostly dry and dark. The building are also quite hotter than the outside environment. The factory 

uses the building to store coal which is needed for cement production. This site is noisy created by 

machine activity to deliver coal to the factory. 

In the limestone area, there is one cave named “Goa Dalem” or “Dalem Cave” which is 

located surrounded by mining area and have at least four entrances. The cave is used by the bats 

as roosting site. The site is quite green compared to surrounded area which is mostly open because 

of mining activities. Mostly the area is rocky and covered by grass and lianas. We also found trees 

around, but very few. 

The last location is young secondary forest named “Gunung Blindis”. The elevation is less 

than 500 meters, filled by sapling vegetation, also pioneer and invasive plants which indicated the 

site as young secondary forest. We divided this location into 2 field sites (B1 and B2) to cover 

research need. The habitat in both sites are almost similar (See Appendix 1).  

 

Methods 

We conducted fieldwork in three habitat types of bats in the Quarry Cirebon, consisted of building, 

limestone area, and young secondary forest (factory conservation area). We emphasized surveying 

the areas which are used as roosting sites. We carried out 10 nights trapping effort at four different 

sites in June 2014 in Quarry Cirebon. Trapping efforts is not equal in all sites (see Table 1) 

regarding the effectiveness of it. The procedure in using mist net and harp trap followed Francis 

(1989). For each captured bats, we recorded the age (adult or young), sex, measurement, and 

photograph. Measurements were taken followed Kingston (2009) and identification followed 

Suyanto (2001), Francis (2008), Kingston (2009). About 5 individual of each species was collected 

for museum specimens and to ensure species identification. Roost survey was conducted by 

looking or entering potential roosting sites, followed standard method proposed by SEABCRU 

(South East Asia Bat Conservation Unit) roost characteristic data sheet. Locating, characterising, 

and monitoring roosting site are essential for proper bats management and conservation (Pierson, 



1998). We predicted bats roosts, guessing the population size and take a photographs. Roosts 

survey was conducted on three primary habitat type, including Building, Cave and Forests (See 

Appendix 2). 

Table 1. Number of traps using in each sites in Quarry Cirebon. 

Study Site Coordinates Number of 

Trap 

Harp 

Trap 
Mist 

nets 

Coal store House (Urban) 06o42.381’S,108o23.914’ E 4 16 

Goa Dalem (Cave) 06o42.958’S,108o24.022’E 2 - 

Blindis National Park (Blindis 1) 06o42.684’S,108o23.605’E 2 8 

Blindis National Park (Blindis 2) 06o42.488’S,108o23.097’E - 8 

 

Result 

A total 167 individual were captured in 10 nights survey representing 10 species and 3 families 

(Table 2). Family Pteropodidae consisted of 7 species, including Rousettus amplexicaudatus, 

Rousettus leschenaultii, Cynopterus brachyotis, Cynopterus sphinx, Macroglossus sobrinus and 

Eonyteris spelaea. Pteropus sp was recorded by visual survey around mining area. We excluded 

this from our analysis because of no adequate data recorded. There is only one species of family 

Hipposideridae identified as Hipposideros ater. Family Vespertillionidae were caught representing 

three species, consisting of Myotis muricola, Pipistrellus javanicus, and Pipistrellus tenuis. We 

compared all of species we found to IUCN Redlist and we found that all of this species are in Least 

Concern (LC) status.  

Table 2. Number of species we found in each sites in Quarry Cirebon (Abbreviation explained 

before) 

Taxa Study Sites Total 

CS DC B1 B2 

Pteropodidae      

Cynopterus brachyotis (Muller, 1838)  - - 1 24 25 

Cynopterus sphinx (Vahl, 1797) - - - 17 17 

Eonyteris spelaea Dobson, 1873 4 - - - 4 

Rousettus amplexicaudatus (Geoffroy, 1810) 19 - 3 - 22 

Rousettus leschenaultii (Desmarest, 1820) 12 - 4 - 16 

Macroglossus sobrinus Andersen, 1915 - - - 1 1 



Hipposideridae      

Hipposideros ater Templeton, 1848 - 33 - - 33 

Vespertillionidae      

Myotis muricola (Gray, 1846) 2 - - - 2 

Pipistrellus javanicus (Gray, 1838) - 29 - - 29 

Pipistrellus tenuis (Temminck, 1840) - 18 - - 18 

Total Number 37 80 8 42 167 

Based on the habitat that bats use in this quarry clearly showed the differences among species that 

live in different type of habitat. Cave provided more prominent result which is all species we found 

in this site were not found in anywhere else in our survey area. All of the species we found in the 

cave are insect-eating species. In contrast, we didn’t found any insect-eating bats in forested area, 

but we found one species living in coal storehouse.   

Table 3. Shannon Diversity Index (H’) showed different values among habitat in Quarry Cirebon. 

Habitat Species Individual H' 

Coal store house (Urban) 4 37 1.105 

Goa Dalem (Cave)  3 80 1.07 

Blindis  5 50 1.16 

Based on Shannon Diversity Index, it showed that forested area (Blindis) have higher value 

compared to other location. We assumed that higher diversity index is related to disturbance in 

each site.  Goa dalem is just only one cave that serve a good roosting habitat for bats. But, 

disturbance because of mining activity may cause the decreasing of local biodiversity index in this 

site. The unique species we found in fieldwork are Albino Hipposideros ater. Absolutely it is a 

surprising finding, and it is mean that Quarry Cirebon serve a unique habitat for unique organisms. 

 

Roosts Survey 

Bats inhabit not only a variety of naturally occurring roosts, such as caves, hollow trees and rock 

crevices, but also choosing building as roosting site. Building (in this case Coal Storehouse) 

providing resources for bats in Quarry Cirebon to roost, as well as anything else to support their 

life, including mating and foraging for some species. Quarry Cirebon has four storehouses (located 

close each other). Initially, we assumed that all of the storehouse in this quarry as roosting site for 

bats because they support resources for bats to roost in. Surprisingly, coal storehouse is the only 

place for bats there to roost and no record on bats roosting in the others storehouse 

 Based on our survey, all storehouses are almost similar in term of the construction. One 

prominent feature we found in the coal storehouse is the building much darker than the others. The 

coal that stores in also gives more darkness inside. Our hypothesis, this building is choosing by 

the bats because it supports them to camouflage reducing the predation on them. Three species 

were recorded roosting in this site in large average number of individuals. Rousettus 

amplexicaudatus, R. leschenaultii and Eonycteris spelaea were found and use this site as roosting 



and mating site. All of those species feed on fruit and nectars. We also found one insect-eating bat, 

but it is not clear whether they only passed the building through or using it as roosting site.  

 During survey, we found factory employees (one per shift) working inside the building and 

can get close to the bats about 5 meters. It seemed that human and machine activities are not 

affecting them. We asked employees working in the building on the status of bats inside. Based 

on them, we didn’t found any threat which will affect bats survival there. Hunting by local people 

for food were prominent threat for them before. But currently, the factory forbids people to hunt 

in their area. In other case, the company tried to expel the colony out of the building before. That 

effort were failed and they stopped to do that since several years ago. 

 A big colony of bats in this site are deemed to be a destroyer because of noisy, bad smell 

of guano and fear of disease from contacting for a long time to guano. Bats in this site ought to 

roosts at cave, but disturbance habitat by detraction of cave around them possible for them as a 

move factor to other roosts site. In this case, coal store house provide a darker place and metal 

frames to holding on upstairs. Based on interviews to official company who watched over this site, 

small bat colony are begin in 20 years ago (about less hundred individual) and now become a big 

colony which contain about thousand individual. Around the coal store house, we noted several 

trees above 5 meters tall, no dead trees above 5 meters tall. The vegetations are Jatropha curcas, 

Pterocarpus indicus, Acacia auriculiformis, Psidium guajava, Duranta erecta and Albizia sp. J. 

curcas found throughout the company site (about 0.5-1 meters tall) and its dominant species as 

well as Acacia auriculiformis.  

Other roosts site of bats are cave. We surveyed the only one of cave in Quarry Cirebon, 

named Goa Dalem or Dalem Cave (Appendix 3). Dalem cave is a protected area in Quarry Cirebon 

that provides suitable roosts site for Microbats. A local protection by local people indicate this site 

are not disturbed by cement exploration. Human could not entered the cave, with the exception if 

get permission from “kuncen” or door keeper of cave entrance. Local people are believed to 

folklore (Appendix 3) as a mystical factor, and as a primarily factor that they haven’t a brave to 

entered the cave without permission.  Total range of this cave are about 100 m2, has short 

underground shaft. We found about four cave entrance that’s suitable for access to roosts of bats.  

Hipposideros spp and Pipistrellus spp are found in medium colony size at this site. Outside, we 

record several individual of Pteropus (large flying fox) roosts and foraging around the cave. Sadly, 

we did not get any documentation of this species. We assumed in each cave entrance has about 

hundreds individual of Hipposideros. Researcher could access colony of bats about 3 meters far 

from bats roosting without disturbed them. We found an Albino Hipposiderid in first cave entrance 

roosting together with all other individual. We need further study to identify and looking for the 

possibility and factor that cause albinisms in this cave. Mickleburgh et al., (2002) stated  in the 

midst of such a variety of colourful bat species, rare observations of albino individuals within 

colonies have also been recorded. Among the 1001 species of bat occurring in the world, Ueida 

(2000) noted complete albinism has been recorded in a total of at least 64 individuals from 38 

species, with one to five individuals in each. Around cave entrance, we noted the vegetation which 

comprising about 10 species, consist of Ficus benjamina, Lantana camara, Bidens pilosa, Tectona 

grandis, Abutilon sp, Acalypha sp, Solanum torvum, Albizia sp, Piper sp, Psidium guajava, and 

Musa paradisiaca. The location of cave are near from ponds and about 1 km from far from factory 

building. But, truck and other activities of employee around cave may dist urb their roosting site. 

We recorded primate in this site, namely Macaca fascicularis at outside wall of cave. Therefore, 

the cave provide a suitable place as habitat for numerous species.  



 Finally, we surveyed forest which contain of trees and it may as a roosting site and forage 

area of bats. The survey was  conducted at Conservation Area in Quarry Cirebon, namely Gunung 

Blindis. Gunung Blindis covered about 50 ha contains of secondary forest, consist of sapling, 

seedling and underground cover. Technique survey are tracking and search for suitable place for 

bat roosting site, such as trees cavities, large foliage, rock crevices, and plant which provides food 

source. No bats found when survey was conducted. Blindis conservation Park may provide food 

sources for bats. Several species were recorded at mist net trap, namely Cynopterus sphinx, 

Cynopterus brachyotis, Macroglossus sobrinus and Rousettus . The vegetation of this site fulfill 

by young and small trees. We noted the vegetation are Muntingia calabura, Melastoma 

malabathricum, Lantana camara, Glochidion sp, Alstonia sp, Ficus variegata, Ficus 

glanduliferae, Acacia mangium and Lantana camara.  Surveyed by night trap were conducted at 

two site in the Blindis Conservation Park to cover all of visiting organisms. Therefore, we assumed 

based on habitat condition of Blindis Conservation Park could become a roosting site of bats, or 

just a forage area. 

 

Management conservation action Plan at Quarry Cirebon 

Problem identification. 

Bats are the most important mammals of the world, that suitable for pollination and pollen 

disperser as well as insect eaters and to controlling insect population. We need bats, because they 

play an important role in protecting in human health and increase economically plants around us. 

Based on this study, we found the facts: 

1. Bats diversity at Quarry Cirebon as a disturbed area are in the medium rate (diversity index 

(H’) 1.07-1.16).  

2. About 11 bats was identified during study, more than half of them are megabats 

(megachiroptera), consist of about 7 species and 4 species other are Microbats 

(Microchiroptera).  

3. Disturbance habitat resulting differences roosting behaviour and roosting site of bats, 

particularly at coal store house. 

4. Lack of plant diversity as food resources for megabats and supply fruits, nectar, and 

roosting in trees cavities. 

5. Lack of local people knowledge about bats role for environmental and economics function. 

6. Goa Dalem (Dalem cave) as a unique habitats in Quarry Cirebon is be the single cave that’s 

could be a roosting site for microchiropterans. Microchiropterans play an important role 

for human health by controlling disease and insect population. Despite that, an albino 

hipposiderids sighting in this cave and needs further ecological, genetics and other research 

about that. 

7. Based on overall result of roosts survey and habitat condition, bats need roosting site in 

order to keep stabilization and increase the population. 

8.  Fragmented habitat may caused limitation of foraging area for several species. Although 

bats have an ability to flying from the roosting site, they need biological corridor to get 

access for food. 

 

Real circumstances 

Extraction of limestone, including for cement, aggregates and lime production, is the one of the 

main threats to limestone restricted biodiversity (Clements et al., 2006; Vermeullen and Whitten, 

1999). Indonesia as one of the country which called by “Biodiversity hotspot” has about more than 



hundreds karst and limestone area. Several study to inventory bats diversity in karst area noted 

about 36 bat species found at Sangkulirang limestone area, 24 species in Waigeo limestone area, 

15 species in Maros limestone area, 20 species in Tuban limestone area, 4 species in Sukabumi 

limestone area, 6 species in Malang Selatan limestone area, 18 species in Gunung Sewu limestone 

area, 13 species in Menoreh limestone area and Bukit Barisan limestone area . Major threats are 

mining activities, bat hunting and local phosphate mining. Indeed, conservation action plan are 

needed (Wiantoro). Areas with significant bat populations should develop bat management 

projects. The ultimate outcome of bat management projects shall be the maintenance of long-term 

security of the bat populations in the area where work is being proposed and/or the restoration to 

environments within the area where numbers have declined (Sedgeley et al. 2012).  

 

Conservation Action Plan 

Based on problem identification, we proposed several conservation action plan for bats and their 

habitats. Minimalizing threats could be increase bat diversity in Quarry Cirebon. We found 10 

species in least concern status (IUCN), although the status of bats is not risk, but mining and 

exploration, habitat degradation could be a primary threats to reducing bat diversity and population 

for long time. Several action plan could be implementable in Cirebon Quarry, consist of: 

1. Managing Habitat for Bats 

While the overall extent of suitable habitat has been greatly reduced, which remain are 

becoming more fragmented, and insect availability is falling. Habitat creation and 

enhanced habitat management can provide the right condition to help the recovery of bat 

population. Several habitats are particularly important for foraging bats: freshwater, 

riparian, woodland, grassland and linear habitat. The key characteristic that make good bat 

foraging habitats are suitable habitat structure, high densities of insect and habitat corridor 

(Entwistle et al., 2001). We proposed to make a good habitat for bats and its mean Quarry 

Cirebon could be pay attention for woods, freshwater body such as ponds and river 

systems, habitat coridor and their roosting site. Goa Dalem, coal store house and Blindis 

conservation area are the roosting site of bats in Quarry and need protection and 

management from disturbance and mining activities. Management habitat would avoid loss 

of suitable habitat and fragmentation or isolation habitats, and therefore management for 

habitat corridor are needed. If trees have to be removed, it made a fragmentation and gaps, 

it should be replanted.  

2. Pay attention for bat feed 

Overall findings of bats species in this quarry are Megachiroptera. They are primarily feed 

fruits, nectars, and leaves.  Quarry Cirebon has a plantation site that provides feeding area 

such fruits for bats. This site dominate by Muntingia calabura, but bats need variation of 

fruits. Addition of plant are needed, for example Durio zibethinus, Psidium guajava, 

Parkia, Musa spp. Eugenia spp. Oroxylum indicum Ceiba pentandra and Sonneratia etc. 

Microchiropteran are the insect eaters. Therefore we need to pay attention at ponds, 

woodlands (protection and increase the value of manage plantations) that’s a support 

particularly high insect diversity. Actively planting a mixture or native plant to support 

foraging area for both of megachiroptera and microchiroptera. 

3. Managing roosting site to rescued bats from disturbance of habitat already. 

In this case, coal store house are not bats home naturally. Disturbed by human and machine 

activities resulted strange roosting behaviour of bats in this site. Rousettus spp are the cave-

dweller,  if that so planting fruits around Goa Dalem as single cave may induced bats back 



to their natural roosting site. In other hand, Dalem cave must protect from mining activities 

and we recommended to modified cave entrance. Provides roost-boxes as substitutes 

roosting site of bats while planting are suitable and modified for Megachiropteran and 

Microchiropterans. Roost boxes could be solution for roosting site and revegetation to 

planting trees and agricultural plants are the solution to provide feeding site of numerous 

bats. In other hand, we proposed to make some artificial cave that suitable for roosting. It 

may be good leap to in effort to escort bats in building back to their natural habitat. 

4. Increase local people knowledge about bats 

Bats are often mistakenly depicted as a dirty and misinformed people think of bats as 

symbols of evil and associates to mysticism. Bats usually judged as pest, vampire (blood 

sucker) and disadvantageous creatures. This suspicion must be replaced by increasing local 

people knowledge, and inform that bats playing an important role for environment and their 

economic plants and useful to control insect population. Several methods could be 

enforceable by poster, pamphlet, and brochure to educate the young man at school such as 

elementary student, teenagers and citizen as well.  Here we try to design a pamphlet which 

could be use of company to increase local people knowledge about diversity in Quarry. 

All of possible recommendation would be a good practice to increase biodiversity in Quarry 

Cirebon. Its needs coordination and cooperation to all stake holder, researcher, land owner and 

local people. 

 

Benefits for Company   

Bats have close relationship to limestone area, one of essential source of materials for cement 

production. Here we suggested to stabilize bats population and to control their habitats, feeding 

area, and roosting site which will affect others animals and plants in Quarry.  Helping to conserve 

bat diversity, there are opportunities for operators, association and regulators in the extractives 

sector to make valuable and high profile contributions to conservation, whilst also helping to 

safeguard their own license to operate. On other hand, conserve bat diversity and population 

including their habitats could be a dedication of company to economic and public health. In this 

part could be promote and discussing to local people, government and conservationist that they 

can cooperation to keep their environment while mining process. On other hand, habitat 

management action plan for bats (i.e. artificial cave) could be a new income for company as 

ecotourism and for education of people, citizens and particularly for students. , building a new 

habitat for bats could be a good topics for further research to compared before and after 

management land use and habitat for bats to increase diversity of all species in quarry site. 

Furthermore, company would be a first of green company that caring for boost biodiversity.   

 

Conclusion 

We found about  10 species from 3 family of bats in Quarry Cirebon consisted of Rousettus 

amplexicaudatus, Rousettus leschenaultii, Cynopterus brachyotis, Cynopterus sphinx, 

Macroglossus sobrinus, Eonyteris spelaea. Hipposideros ater, Myotis muricola, Pipistrellus 

javanicus, and Pipistrellus tenuis. Pteropus sp was recorded by visual survey around mining area. 

We excluded this from our analysis because of no adequate data recorded. Roost survey based on 

three types habitat of bats, constitute of building, cave and conservation forest. Diversity index 

(Shannon-Wiener index) showed that bat diversity in Quarry Cirebon in medium rate, range on 

1.07-1.16. We proposed several conservation action plan for company to increase diversity in 

Quarry site. Fieldwork time to sampling and survey was too short to analyze that our finding cover 



all of bats diversity in this site. However, we try to maximalize in the fieldwork and identify 

species. Company needs to promote and increase the biodiversity, and put our recommendation 

into practice. 
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Appendix 1. Map and figure of Study Site 

 

 
 

Figure 1. Map of study site of Sampling in Quarry Cirebon. 

  



 

Appendix 2. Roost Survey 

 

 

 

 

 

 

 

Figure 2. The images showed roosting site of  bats in Coal Storehouse. 

 

Figure 3. The images showed roosting site of bats in Dalem Cave. 

 

Figure 4. The images showed secondary forest Gunung Blindis  

  



Appendix 3. Dalem cave folklore 

Dalem cave is one of karst ecosystem in quarry Palimanan, Cirebon. Local people around this site 

belief a folklore in this cave, tell about an invisible woman, called by Endang Banowati. We asked 

local people to know about the folklore. We thanks to Mr. Sukinah and Ms. Lulu for sharing this 

tale.   

 In ancient time in Cirebon, lived a king named Sunan Gunung Jati.  He were good in 

spreading Islam religion in west java. He had son, named Pangeran Patang Aji.  

One day, a young baby loss in this kingdom, and then 2, 3 till 39 young baby was stolen by 

something.  Every parents in this kingdom was panic and fear. Pangeran Patang Aji then meditated 

to looked the factor cause of baby loss. And he was shock and angry when he know there was a 

invisible woman had stolen the baby in this kingdom and then eat all of them. Pangeran Patang 

Aji made a trap to catch the woman by  his magical arts. The invisible woman, called by Endang 

banowati, she was very bad and ugly, she was also lurid, had long cusp, long tousled hair and 

scariest. She was eat baby for her beauty and had long lifespan. Endang Banowati would stole the 

40 baby’s target, but she couldn’t. She was very angry and she scream very loudly. If the people 

hear the scream, they will fall asleep and she could to steal everything she want. People in West 

Java called this by “Sirep”.  Sirep was not success to influence Pangeran Patang Aji because he 

had anti-Sirep and magic whip. Endang Banowati failed and grew furious. She ran to a cave in 

Palimanan, its named Goa Dalem. Pangeran Patang Aji don’t give up and then ran after her. He 

put in a magical cover around the caves and wait up till three days. Endang banowati then prison 

in Goa Dalem. After three days, she give up and people hear her screaming again. Pangeran Patang 

Aji was visited her and he saw baby bones around the cave. He was angry and will whip her, but 

Endang Banowati wish for an apologize. She wish could caught one more baby, which made her 

be beauty and be a human. She want be a human and life in Cirebon as normally people. Pangeran 

Patang Aji think, and then he made a decisions, he will get marry with Endang Banowati, and she 

must promise he would not eat baby anymore and he give baby blood as substitutes. Endang 

banowati was agreed, and then got married. She being a good wife and loyal to her husband, she 

always wait Pangeran Patang Aji in Dalem Cave and hold on to her promised, not eat baby 

anymore. Sunan Gunung Jati were agreed to Pangeran Patang Aji decision. Sometimes pangeran 

patang aji was visited her wife and given baby bloods. Endang Banowati lived happily in the cave 

and gave birth to a baby boy. Their son is named Raden Kilab.  

 Because of this folklore, citizenry around Palimanan belief this cave magically effect. 

Some people give “sesajen” (containing food and flowers etc)  to cave in special night (jumat 

Kliwon or “Kliwon” Friday night). Several people use this cave as a meditated to get magic arts. 

This cave was not disturbed by mining activity because of this function of Dalem cave by local 

people. We conclude this is a kind of local people policy to keep their cave was not disturbed. As 

we know, Goa Dalem is a one of roosting site of bats, we found a great population of 

Hipposideridae and Vespertillionidae as well in this site after we survey this location. So that we 

must kept and protect this habitat and karst ecosystem for bats roosts and mating site. Dalem caves 

are the single one caves which not explored by cement production. We hope we can suggest land 

management and conservation planning to this karst ecosystems, especially to keep folklore of 

local people and their culture consider as most important for keep this site as good as right now 

condition till the future. 

  



Appendix 4. Species Diversity 

Cynopterus brachyotis C. sphinx Eonicterys spelaea 

 

 

      

 
 

Rousettus amplexicaudatus R. leschenaultii   Macroglossus sobrinus 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

Hipposideros ater   Myotis muricola   Pipistrellus javanicus 

 

 

 

Pipistrellus tenuis   Albino Hipposideros ater  

 

  



Appendix 5. Plant Diversity around Roosting Site and Foraging Area 

 

Coal Storehouse 

Jatropa curcas 

Pterocarpus indicus 

Acacia auriculiformis 

Psidium guajava 

Duranta erecta 

Albizia sp. 

 

 

Dalem Cave 

Ficus benjamina 

Lantana camara 

Bidens pilosa 

Tectona grandis 

Abutilon sp 

Acalypta sp 

Solanum toculin 

Albizia sp 

Piper sp 

Psidium guajava 

 

 

Blindis I 

Muntingia calabura 

Melastoma malabathricum 

Lantana camara 

Glochidion sp 

 

 

Blindis II 

Alstonia sp 

Ficus variegata 

Ficus glanduliferae 

Muntingia calabura 

Acacia mangium 

Lantana camara 

 

 

 

 

 

 

 

 

 

Planting area 
Albizia saman 

Annona muricata 

Ceiba pentandra 

Jatropa curcas 

Muntingia calabura 

Artocarpus integra 

Mangifera indica 

Syzigium aquatica 

Achras zapota 

Dimocarpus longan 

Psidium guajava 

Passiflora quadrangularis 

Citrus sp 

Callophylum inophyllum 

Jatropa sp 

Musa sp 

Thevetia peruviana 


