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ABSTRACT

The caves in the Philippines are habitats for bat species but are threatened
by anthropogenic activities. This study assessed the vulnerability of cave bats
in three KBAs (Key Biodiversity Areas) of Central Visayas: Mt. Bandilaan in
Siquijor (13 caves), Mabinay, Negros Oriental (12 caves), and Rajah Sikatuna
Protected Landscape in Bohol (31 caves). The study was conducted between
February 14 to September 20, 2019. Field survey methods included mist-
netting at the cave entrances and direct observations of roosting sites in each
cave. Of the 56 caves surveyed, 36 caves were inhabited by bats. A total of 16
cave-dwelling bat species belonging to 7 families were recorded. Five species are
Philippine endemics (Hipposideros obscurus, Hipposideros pygmaeus, Ptenochirus
Jjagori, Rhinolophus inops, and R. rufus) and three Near-threatened species (H.
lekaguli, M. schreibersii, and R. rufus). The Bat Cave Vulnerability Index (BCVI)
was adopted to determine priority sites for conservation. Two cave sites (Cang-
anhao in Siquijor and Mambajo in Mabinay), inhabited by relatively high
bat populations, were determined high priority levels. We urge the concerned
agencies to strengthen conservation measures in these caves. Prevailing threats
included treasure hunting, bat hunting, guano extraction, land conversion, locals’

illegal entry, graffiti, among others), and tourism activities.
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INTRODUCTION

Bats (Order Chiroptera) provide a wide range of essential ecosystem services
ranging from pollination, seed dispersal, pest control, and tourism (Hodgkison et
al., 2003; Kunz et al., 2011; Williams-Guillén et al., 2008). Globally, many bat
species are under threat due to anthropogenic activities such as hunting, habitat
loss, and degradation (Mickleburgh et al., 2002; Jung & Threlfall, 2016; Frick et
al., 2019). The Philippines has a fair share of these threats. The latest analysis by
Tanalgo & Hughes (2019) revealed that 35% of the 79 bat species are subject to
various threats, primarily by logging, agriculture, and hunting.

Caves are important habitats to around 40 species of bats in the Philippines
(Tanalgo & Hughes, 2018, 2019). Some cave bat species roost in large groups
(sometimes in several thousand) inside caves (Sedlock et al., 2014; Tanalgo &
Tabora, 2015; Quibod et al., 2019). However, cave bats face anthropogenic
threats such as hunting, unregulated tourism, and limestone mining (Tanalgo
& Hughes, 2019). With over 2,500 known caves in the country, managing
them poses a great challenge even with those within protected areas. Evidence of
declines in cave bat populations is emerging based on recent studies (e.g., Sedlock
et al., 2014; Quibod et al., 2019).

In 2001, the Philippine Congress enacted the National Cave & Cave
Resources Management Act (Republic Act 9072) to conserve the caves of
the country. However, as pointed out by Tanalgo & Hughes (2019), it often
focuses on tourism potential and economic values, undermining the protection
of cave biodiversity, including cave-dwelling bats. To address this gap, Tanalgo
et al. (2018) developed a rapid yet holistic approach to assess the vulnerability
status of caves inhabited by bats, which is a significant step towards prioritizing
site conservation. This approach, which used an index called BCVI (Bat Cave
Vulnerability Index), has been effectively used in various countries (see Quibod
etal., 2019).

This study adopted the BCVI approach to assessing the vulnerability status
in selected caves within the Key Biodiversity Areas (KBAs) in Central Visayas,
central Philippines.
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OBJECTIVES OF THE STUDY

The present study aimed to provide baseline information on the physical
characteristics of caves, the status of bat species assemblage, including species
richness and abundance, in three KBAs (Mt. Bandilaan Natural Park in Siquijor
Island, Mabinay in Negros Oriental, and Rajah Sikatuna Protected Landscape in
Bohol) in Central Visayas. Most importantly, this study also aimed to determine
the priority levels of the caves inhabited by bats for conservation purposes.

MATERIALS AND METHODS
Study Areas

Mt. Bandilaan Natural Park, Siquijor

The Mt. Bandilaan Forest Ecosystem has 271 hectares of lowland forest under
the management of the Provincial Environment & Natural Resources (PENRO)
and the Protected Areas and Wildlife Bureau (PAWB). This study surveyed
the caves in Mt. Bandilaan (Figure 1B) from February 16-25, 2019. The local

government promotes these caves for eco-tourism.

Mabinay, Negros Oriental

The municipality of Mabinay in Negros Oriental is gaining popularity because
of its more than four hundred caves. The area is a karst limestone and a rolling
landscape characterized by numerous caves and underground river systems (Alcala
etal., 2007). The surveyed caves (Figure 1C) are within the four barangays of the
said municipality: Bulwang, Lamdas, Namangka, and Paniabonan. This study
visited 12 caves from April 23-May 03, 2019.

Rajah Sikatuna Protected Landscape (RSPL), Bohol

RSPL covers an area of 10,452.6 hectares of lowland forested limestone hills
with springs and caves. It is the largest of the remaining forests on Bohol Island.
Our research team surveyed 31 caves (Figure 1D) within the RSPL, as listed in
Table 1. These caves are within the five municipalities inside the premises of
RSPL, namely: Batuan, Bilar, Carmen, Dimiao, Sierra Bullones, and Valencia.
The cave survey started from July 24-September 20, 2019.
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Figure 1. Map of Central Visayas (A): showing the location of the sites surveyed,
(B): Mt. Bandila-an, Siquijor, (C): Mabinay, Negros Oriental, and (D): Rajah
Sikatuna Protected Landscape. Base maps derived from PhilGIS (www.philgis.
org) and openstreetmap.org.

Cave surveys

Before fieldwork, the survey team coordinated with the corresponding local
government units and the Department of Environment & Natural Resources
(DENR) Offices in Siquijor, Negros Oriental, and Bohol provinces. The team
presented the proposal during meetings with management bodies (PENRO,
Protected Area Management Board, and local government units) to obtain a
Gratuitous Permit (GP).

A reconnaissance survey was done into each cave before sampling activity.
During cave surveys, standard caving safety protocols were observed. A GPS
(global positioning system) device was used to mark the coordinates of entrances
and elevation of cave sites. The length and width of cave entrances, and cave
ceilings were measured using a range-finder. Cave length was determined as the
total distance traversed from the entrance to the innermost part of the cave using
a range-finder.
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Anthropogenic activities inside each cave were also noted, such as traces of
hunting materials, the presence of diggings for guano extraction, and the presence
of graffiti and garbage.

Survey of cave bats

To capture bats, mist nets (3m x 1m) were set near the cave entrance/s. Other
team members also searched the inner chambers for the presence of roosting
bats. When roost was present, the researchers counted the approximate number
of individuals to species level, if possible. Captured individuals were identified to
species level based on Heaney et al. (2010) and Heaney and Ingle (1992), marked
and immediately released back into the wild right after taking all information like
age, sex, morphometric, and other pertinent data.

Bat Cave Vulnerability Index (BCVI)

This study adopted the BCVI index to assess caves inhabited by bats. There
are two components of BCVI, as described by Tanalgo et al. (2018). The first
component (Biotic Potential Index) includes abundance, species richness, rarity
(species-site commonness index), species relative abundance, endemicity, and
conservation status. The frequency of the species occurrence was the basis to
measure rarity. The endemism and conservation status of each species were based
on IUCN (2020) and scored according to the scales provided by Tanalgo et al.
(2018). To calculate Biotic Vulnerability Index (BCI, the second component),
this study scores each cave site based on six categories: 1) accessibility; 2) cave
openings; 3) effort of exploration; 4) tourism activities; 5) cave use, and 6) land
use in the vicinity of each cave. Tanalgo et al. (2018) provided descriptions of
each category and scale scores. The five categories utilized on-site observations
while tourism activities and other cave use (e.g., hunting) supplemented by
informal interviews with local guides and other key informants. Aside from field
notes on land use and accessibility to cave sites, the latest satellite images (2019)

in GoogleEarth were also examined.
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RESULTS AND DISCUSSION

Cave characteristics

This study conducted a more comprehensive survey on cave-dwelling bats in
the three Key Biodiversity Areas (KBAs) in Central Visayas, namely Siquijor (13
caves), Negros Oriental (12 caves), and Bohol (31 caves). Table 1 summarizes the
physical characteristics of all caves (56 total) surveyed. The elevation of the 13
caves in Mt. Bandilaan Natural Park rose from 436 to 523 meters above sea level
(mASL). Cave entrances ranged from 0.33-18.5 m?. Cave ceiling ranged from
0.5-19.5 m. Cave lengths ranged from 5.5-469 m. The caves in Mabinay had
elevations ranging from 137-395 mASL. The cave entrances of these caves varied
from 2.6-189.7 m?. Cave ceiling ranged from 1-16 m, while cave lengths ranged
from 11-886 m. Mambajo has a perennial underground river that periodically
floods during rainy seasons, while the rest of the caves lack this feature. In RSPL,
the elevation of these caves ranges from 332-572 mASL, while the entrance
ranged from 0.4-163 m?. Ceiling height ranged from 0.3-10 m, while cave
lengths ranged from 2.6-121 m.

Cave bats
Table 1

Cave sites and their physical characteristics and bat assemblage

Caww sites Physical characioristics Bat aszemblage
Entremre  Ceiling e Richnexs
Lotkugiz  Longitude Elewation  Area  height Length  Observed spoces®  [Aburdance®*)
[mesl) [ im) =]

WAL Barnililaan Matussl Park, Siquijor

B aag Baki 9.19416 1335761 513 1133 L5358 B3l HO 13
Biribaag Baki Mature Spring 915190  13ASTAS 493 -1 = nfa [T 23
Campbulawan S1RGA1  1F35TIE SRR 1851 2094 ATE Nore {0
‘Lzmpeng Karzan 910725 12LMEF  ER2 1335 13440 %1 None 1]
Camnp—ssiaha 918633 1338TIES LEwd EXaki m8-30 BT MG 13
Camg—anhaa 9.1927F 1335T7IS 440 481 0.5-13.5 TEZ HO, kIS, LA, RA LY EN]
Cakaney 918712 1E5TEEE 5E 219 0T-22 T3 Hore )
Lunas 91N L2535 455 411  13-4% 55 None ()
Timemnag Gabi 918651 L2IEFLIE 4K BB L0853 s None 1]
Towcnio 915418 lI3EEel ElE a7z 2531 Ll R L]
Tiygok 9.19133 1335764 511 k-1 m9-23 &2 HO 13
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Caww sites

Latituds

M Basdilaan Marural Bark, Siquijor

Bung-aa
Lamtabon
Misk oy, be gros Oviental
Coyasu
Cryetal
Esbiugam 1
Esbugam 3
Mambao
Dl man
Panad=lihan
Pan iig=wan
Sinkhale
Tukbiod
Tt

Tuko—tukn

9.15191

3187682

9.735
9.65852
EREL
9.62464
9.67098
9 65065
96562
16562
WA
9.661593
9.6551E8

e

Rajah Siksturs Profecied Landscaps. Bohol

Bapakey 1
Bapakay 2
dangka-bargka
Asdahass 1
Aersebema 2
f=sehena 3
Binlaram
Badaku

Buhi Kabal
Buhong Arghil
Buheng Laghas
Czbzmitan
Codanas
Cajancit
Canlambang
Cambsong 1
Lanusong 2

Cantuma 1

875535
9.75525
9.71382
5.717T
37176
37170
976617
5731436
8.70721
975533
275007
e
9.15325
8.7314
970987
976209
976325

9.71443

Physital characioristics

133 57244

133 553535

Lilandr
131 58243

137 59583
127 59:11
131 5E363
131 59558
127 5555
137 5R55
N/A
121 SEITE
131 SE=T1

137 59785

L4 16378
134 15363
124 12731
134 13038
134 136
13413132
124 17214
134 XIEQZE
134 13073
134 15568
174 15348
L4 s
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134313514
124 19053
174 76305
124 16577

L34 13528
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[y
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437

1
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i
L
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Nf&
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Table 1 continued.

Cave sites Physical characioristics Bat assemblage
Entremee  Ceiling Rizhness
LstEusa  Lomgitude Ekwation  Area  Beight Langth  Observed specios®  [Aburdance®)
[mely [ im} 1=

ML BATHIIRAN MATUr3l Fark, quior

Camturna 2 971306 L341E7I8 3E7 s E-10 132 HO 13)
Camajan 9.7302% 1343161 443 MWE  RE-25 111 HO L[]
Lo s 275525 124 I636S 5 1623  6.6-10.0 B3 Fla 101
Duangon 1 072228 141X 4X] 267 2.2-63 0.7 EAHD.Pla 1]
Duangon 972228 L341E%T 41 L& rB-18 1% ' 13
Cuihang Lalunza 1 9.71750 13413355 447 ad he-15 mT HO 1{3)
Duihizng Labwnza 2 837176 114133333 443 146 m8-1.4 153 HO L[
Girubsan AR IRLINES AW 1md 31558 v Nore 0m)
Bz 7280 124129 448 106 ke-3.1 219 HO 1(3]
Libha 070482 124 2G04 4ED L] 2054 &% RF 1(3]
Palabyo 9.7EILS L34 3ESEF  3&2 Tl EES =73 Mo o
St 9.7EAIF  134ITIET AT B 2.4-53 52 Bla 1[3)
Simbshan 97534 1AIGE0 43 281 35105 a3 M52k 201
* Bat species observed: CB = € is; EA = alecto; ES = Eonyctens spelaea; HD = Hipposideros diodema; HL = Hi

lekaguli;

HO = Hipposit obscurus; HP = Hipp pyal MS= spasma; MA = Mi oustralis; M5 = Miniop schreibersi; PY =
Pipistrelius javanicus; Pla = Ptenachirus jagori; RA = Rhinofaphus arcuatus; Rl = Rhi inops; AP = Rhi hilippinensis; and RF =

rufus

+# Abundance seale from Quibod et al. {2015): 0 (0 individual); 1 [1-10; 2 (11-100); 3 (101-1,000); 4 {1,001-10,000)

Table 1 also shows the species richness and abundance scales of cave bats
in each cave site. Of the 56 caves surveyed, 20 of these were uninhabited by
bats. Species richness was generally low, ranging only from one to four species.
Only three cave sites had relatively high bat populations: 1) Cang-anhao Cave in
Bandilaan (-1,000 individuals comprised of four species, Hipposideros diadema,
Miniopterus spasma, M. australis, and Rhinolophus arcuatus); 2) Mambajo Cave
in Mabinay (~5,000 individuals) belonging to two species (Eonycteris spelaea and
M. australis); and 3) Buhong Anghit Cave in RSPL (~1,000 individuals mainly
H. diadema with few individuals of M. australis.
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Cave bat species observed in Central Visayas KBAs

Frequency of Estimated abundarse
Family Spocks OEOUANENDE IN [3ves i all caves™ Endamiaty®®  ILCHN stamast™
Embalonuridas  Embeionuns olochs 2 2 Hom-endomic  Least Concerm
Hipposideridae  Mipposidoros digaoma rl E] Hom-endomic  Least Concerm
Hipnosidorns lokeguil 1 1 Hom-endemic  Nasr-Threakoned
Hipnosidoras abscurUT 12 E] Endemic Lzt Concarmi
MipmRosdcrDs ppgToUE 1 1 Endemic Least Concam
Wiegadermakicae Aagodorma sposme 7 2 Mom-erdemic  Least Concern
W niopter dag Mimloptores ouwstrols k] E] Hom-endomic  Least Concerm
Mirloptores schrathors) 1 1 Hom-endemic  Nasr-Threakoned
Prevopodidie  Cpnoptenss Brnchyn’s 1 1 Hom-endemic  Least Concem
Eonpeters spelmen F 4 Morendemic  L=ast Concern
Preracfirus Jogor 5 2 Endemic Least Concern
Ahinclophidar  Rhinelephirs oo tos 5 3 Hom-endemic  L=ast Concern
Rhinelephirs iops 1 1 Endemic L=ast Concern
Rhinelephirs philinmmemsis 2 2 Hom-endemic  L=ast Concerm
Rhinplophrs rfire 2 2 Endemic Hesr-Threake ned
Werperidionides  Pipisire s fovonicoes 1 1 Homendemic L=ast Concarm

* Abundance scalke from Ouibed ot ol (2009 0 @0 individoal]; L(1-10); 2 |L1-LO0G 3 (100 L000); 4 |1 001-10,00)

=# Endemicity =nd IUCH siabuc based on 1LY 2030 The ILUCN Red List of Thieatoned Species. Wertion 7037-1 charpeffunns lucnrediistongs

A total of 16 species of cave bats belonging to seven families were documented
during this study. Representative photographs of these species are shown in Figure
2. Two families (Hipposideridae and Rhinolophidae) were represented by four
species, while the remaining families were represented by one to three species.
The frequency of species occurrence and overall abundance of each species and
their corresponding endemicity and IUCN status are shown in Table 2. Of the
16 species, Hipposideros obscurus was the most common, found in 12 out of 56
caves. In comparison, five rare species (H. lekaguli, H. pygmaeus, Miniopterus
schreibersii, Rhinolophus inops, and Pipistrellus javanicus) were found only in
one cave. The rest of the species were found in 2-8 cave sites. Five species are
Philippine endemics (H. obscurus, H. pygmaeus, Ptenochirus jagori, R. inops, and
R. rufus). There were three Near-threatened species (H. lekaguli, M. schreibersii,
and R. rufus), and the rest are considered Least Concern by IUCN (2020).
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Figure 2. Representative bats photographed i situ during the cave survey in

the three key biodiversity areas. From Mt. Bandilaan (A-Megaderma spasma,
B-Miniopterus australis, C-Hipposideros obscurus, D-Rhinolophus arcuatus),
Mabinay (E-Hipposideros lekaguli, F-Miniopterus schreibersiii, G-Miniopterus
australis, H-Hipposideros diadema, 1-Rhinolophus philippinensis), and Rajah
Sikatuna Protected Landscape (J-Rhinolophus philippinensis, K-Rhinolophus
rufus, L-Hipposideros diadema, M-Hipposideros obscurus, N-Megaderma spasma,
O-Miniopterus australis, P-Prenochirus jagori).
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Vulnerability of cave bats and conservation priority
Table 3

Bar Cave Vulnerability Index (BVCI) Assessment of cave bat population in Central
Visayas KBAs

Cawe site BP Score BP Status* BY Score BW Status** Priority Lewvel***

Mt. Bandilaan Matural Park, Siquijor

Ambakag Baki 215 4 18 B Low
Ambakag Baki Mature Spring  24,6B0 3 13 C Medium
Cang—eskaha 323 4 25 B Lowe
Cang—anhao 130,426 1 2.7 B High
Tugok 5,363 4 13 B Low

Mabinay, Negros Oriental

Cayasu 431 4 18 A Lo
Kabugan 2 1,115 4 15 A Low
Mambajo 120,815 1 23 B High
Odloman 46 4 23 B Low
Pandalihan 211 4 15 A Low
Panligawan 16 4 15 A Low
Tubod 4 4 15 A Low
Tuko—tuko 5 4 18 A Low

Rajah Sikatuma Protected Landscape, Bohol

Bagacay 2 9 4 1.7 A Lowe
Bangka-bangka 26 4 32 C Lowe
Binlanan 40 4 237 B Lowe
Bodaku 43 4 22 B Low
Buho Katol 2E3 4 27 B Low
Buhong Anghit 45,502 3 2.7 B Medium
Cabaknitan 3 4 25 B Lowe
Cadabas 7.303 4 27 B Low
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Table 3 continued.

Cave site BP Score BP 5tatus* BV Score B Status** Priority Level***
Cajanaot 1 4 2.2 B Low
Canlambong 3 4 18 A Lows
Canlusong 1 2,627 4 18 A Lowy
Canlusong 2 1 4 2.7 B Lowe
Cantuma 2 34 4 32 C Lowe
Carajan rr 4 2.2 B Loy
Casabas 14 4 18 A Low
Duangon 1 423 4 2.0 B Low
Duangon 2 1 4 2.0 B Lows
Duhang Lahunta 1 26 4 30 C Loy
Duhang Lahunta 2 2 4 2.8 B Lowy
laya 13 4 2.2 B Low
Libho ] 4 23 B Low
Sebukaw 26 4 2.0 B Low
Simbahan 53 4 22 B Lowe

BCVI based on Tanalgo et al. {2018):

* 1 [>100,000 points); 2 (60,000 - 100,000); 3 {20,000 - 53,995); 4 (<20,000)

#+ A [1-1.99); B (2-2.99); C (3-3.99); D [4.00)

*++ High {14, 1B, 2A); Medium [1C, 1D, 2B-D, 3A-D}; Low [4A-D)

In terms of priority level based on BCVI (Table 3), two cave sites (Cang-anhao

Cave in Bandilaan, Siquijor, and Mambajo Cave in Mabinay, Negros Oriental)

were considered of High priority (1B), while two Medium levels, Ambakag Baki
Nature Spring Cave (3C) in Bandilaan and Buhong Anghit Cave (3B) in RSPL,
were identified. These sites obtained relatively higher scores primarily due to the

presence of high bat populations among the sites. The rest of the sites can be

considered Low priority (4A-C) sites due to the low population and low species

richness of cave bats.
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Bat species diversity and abundance

In this study, 16 species of cave-dwelling bats were identified in three Key
Biodiversity Areas (KBAs) in Central Visayas, Philippines. According to [IUCN
(2020), three species are considered Near-Threatened: 1) Hipposideros lekaguli,
and 2) Miniopterus schreibersii, and Rhinolophus rufus. The species richness of cave-
dwelling bats in each study site appears lower compared to previous studies done
on the cave bats in the Philipines. For example, only five species were observed
in Rajah Sikatuna Protected Landscape (RSPL) versus 14 species reported by
Sedlock et al. (2014), and Phelps et al. (2016) reported 21 species in 56 caves
in Bohol. Only five species were recorded in 13 caves in Siquijor, while Sedlock
and Gomez (2010) recorded 11 species from 20 caves. In Mabinay, this study
reported 11 species in 12 caves surveyed, while Tababa et al. (2012) identified
15 bat species in just four caves. Other studies outside of the Central Visayan
region, such as Tanalgo and Tabora (2015), documented 14 bat species in the
South-central Mindanao. Mould (2012) found 12 bat species out of the 21 caves
surveyed in Panay Island. Alviola et al. (2015) recorded 13 species in 11 caves.
Quibod et al. (2019) listed 15 species in 30 caves in Samal Island, Mindanao.

Among the species, the fruitbat Eonycteris spelaca was observed in high
numbers (approximately 5,000 individuals) in Mambajo Cave in Mabinay.
Earlier counts made by Alcala et al. (2007) of these species combined in
Mambajo cave were placed close to 4,000 individuals, a figure significantly lower
than the count estimates (-7,000) in the earlier survey in May 2010. Tababa et
al. (2012) reported a total bat population of 3,000 in Mambajo Cave. Alcala et
al. (2007) noted the absence of the rare, Negros Bare-backed Fruit Bat (Dobsonia
chapmani), which used to inhabit the Mambajo cave in the 1960s, probably a
prolonged period of anthropogenic activities caused the extirpation of this rare
bat species. Interestingly, all fruitbats observed in the caves of Mt. Bandilaan by
MLR Alcala et al. (2011) were no longer encountered by this study, probably due
to continued human disturbance such as guano harvesting and treasure hunting.

Priority caves for conservation

There is a pressing concern about the impact of anthropogenic disturbance
on the cave-dwelling bats (Quibod et al., 2019). In this study, disturbances
included hunting, guano extraction, and tourism activities, which may affect
cave bats. The use of BCVI developed by Tanalgo et al. (2018) to determine
priority sites has been done in other areas in the Philippines (Quibod et al., 2019).
This study identified High (Cang-anhao Cave and Mambajo Cave) and Medium
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priority (Ambakag Baki Nature Spring Cave and Buhong Anghit Cave) sites
for conservation. These sites harbor relatively high cave bats populations in the
three key biodiversity areas. Two areas are already declared under protection
status (Mt. Bandilaan Natural Park under the Provincial Environment and
Natural Resources and Rajah Sikatuna Protected Landscape under the National
Integrated Protected Areas System, Republic Act 7586), while Mabinay caves
are being managed for ecotourism by the local government unit. As mandated
by the National Cave Act (Republic Act 9072), these caves are technically
under protection status. However, extraction activities (hunting of bats, treasure
hunting, guano extraction, dumping of garbage) and tourism are still apparent in
these areas suggesting a low level of enforcement. These activities are known to
have negative impacts on cave bats (Mould 2012; Sedlock et al., 2014; Quibod
etal., 2019; Tanalgo et al., 2018).

CONCLUSIONS

This study assessed the status of cave bats in 56 cave sites in three key
biodiversity areas in Central Visayas, where a high number of caves occur.
Species richness and abundance were generally low, except in few cave sites with
remaining high bat populations. However, despite the government’s mandate to
protect these caves, these sites are further threatened by anthropogenic activities,
including hunting, guano extraction, treasure hunting, garbage dumping, the
encroachment of farming (land use in cave vicinities), and tourism. The index
known as Bat Cave Vulnerability Index (BCVI) was adopted to determine
priority sites for conservation. Caves with high populations still exist and are
considered under High and Medium priority levels.

RECOMMENDATIONS

We highly recommend the strict implementation of existing laws and
regulations to protect these caves. We also urge the government agencies and
other key stakeholders to conduct an information and education campaign (IEC)
to raise awareness on the importance of caves as habitats for cave-dwelling bats
and other wildlife aside from the economic benefits from ecotourism.
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