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Abstract 
Bats conservation studies in Butuan City particularly within Kayam Forest are 
poorly studied and not even documented in the place. This study was pur-
posely conducted to document and identify bats species in the unique forest. 
Diversity and assessment were conducted in different strategic locations 
along the portion of the lower Agusan River particularly in a well-known Ka-
yam Forest (Inocarpus fagifer) in Butuan City, Philippines. The bats’ assess-
ment was made through the mist-netting captured-and-release method for 
species identification and composition. Morphometrics was used for the va-
lidity of species taxonomic identification up to the species level. A total of 
four (4) species of bats were identified within the Kayam forest comprising 
15% of the total known Mindanao bats and 10% of known Philippine bats, 
respectively. Among the identified bat species, Ptenochirus jagori was the 
most abundant species accounting for 57% of all total bats recorded followed 
by Macroglossus minimus and Cynopterus brachyotis with both obtained 
19%. The species Ptenochirus minor was the rare species observed. Of all spe-
cies, two (2) Philippine endemic were recorded, and these are Ptenochirus 
minor and Macroglossus minimus. Both endemic species were encountered 
within the Kayam forest vegetation. Initial results revealed that the Kayam 
forest could provide a suitable environment for all identified species of bats. 
Considering the recorded endemic species, this study provides preliminary 
information to the local government for their proper implementation, con-
servation, and protection of this unique local vegetation. 
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1. Introduction 

The National Mapping and Resources Information Authority (NMRIA) re-
corded that Philippines has about 7641 islands containing major islands, the 
Luzon, Visayas, and Mindanao [1]. Philippines is regarded as mega biodiversity 
country due to its isolated island [2]. Among the animal group, mammalian 
fauna is the most striking species in the Philippines that includes bats or group 
chiroptera [3] and high endemic of fruit bats [4]. Philippine bats rely on most of 
the time in the primary forest [5]. Most bats hide mostly in caves and about 2000 
caves have been documented in the Philippines [6] and play very important 
ecosystem functions [7] [8]. In the environment, fruit bats are interactors, polli-
nators, and seed dispersers in forest regeneration [3]. Conservation efforts for 
bats are usually roost [9] and less studied [6]. 

The Kayam forest (Inocarpus fagifer) is somehow unique primary forest in 
Butuan City and considered one of the city’s eco-tourism sites. The City Envi-
ronment and Natural Resources (City ENRO) recorded only bats as a whole and 
did not have data in its taxonomic identification and conservation or ecological 
status. Actual ocular inspection was conducted and turned out to be that the area 
was under threat due to human settlement, illegal logging and road widening 
development observed. 

To address the issues on forest degradation and habitat loss within the unique 
Kayam Forest, this study purposely conducted to identify species composition 
and conservation status of group Chiropteran within the area and provide pre-
liminary data to help local government units conserve its natural and unique 
potential eco-tourism sites within their vicinity and responsibility.  

2. Methodology  
2.1. Site Description 

Kayam forest is only found within Butuan City particularly in Barangay Pagat-
patan part of lower Agusan River Basin (ARB) with the following geographic lo-
cations: 8˚98'784N; 125˚52'686E, elevation 72 meters above sea level. The area is 
dominated with Inocarpus fagifer species with some Arecaceae species such as 
Cocos nucifera and Nypa fruticans. Moreover Figure 1 shows the general map 
with sampling points. The actual field assessment recorded in the area had an 
average of humidity 69% and 31˚C temperature, respectively.  

2.2. Sampling Procedure 

Since the study was just a preliminary assessment the sampling was conducted 
within the dry season months from December to May 2020 as a minimum re-
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quirement for rapid study [10] [11] [12]. Seven (7) mist nets were established 
perpendicular to the trail having at least 100 meter each segment and open for 6 
hours as basic sampling unit [13]. The nets were checked for at least once per hour 
and open from sunset to sun dawn [14]. Figure 1 shows the location of each mist 
nets. Every captured bat was recorded, measured, identified and photograph. Red 
nail polish was used for marking the nails for every identified bat before releas-
ing. No specimen or sample of bats collected. 

2.3. Bats Taxonomic Identification  

Bats were identified using the field guide to Bats of Philippine Island developed 
by Ingle and Heaney, 1992 [15]. Morphometrics was also recorded in every bat 
for finalization and confirmation of taxonomic identification up to species 
level. 

2.4. Conservation Status and Population Trends 

The conservation status and population trends for every bats were identified 
through the International Union for Conservation of Nature (IUCN) Red Lists 
and Department of Environment and Natural Resources (DENR) Order Number 
09-2019 or list of threatened Philippine fauna and their categories. Population 
trends were recorded as decreasing or increasing. 

3. Results and Discussions 

A total of four (4) bats species were recorded belonging to family Pteropodidae 
order Chiroptera. The recorded Chiropteran species in Inocarpus fagifer forest 
or locally known as “Kayam Forest” are 10% of Philippine known bats and 15% 
in Mindanao, respectively. A total of 37 individuals of bats were recorded and all 
are considered fruit-bats. Among the individuals, Ptenochirus jagori (57%) was 
the most abundant Chiropteran species followed by C. brachyotis (19%) and M. 
minimus (19%) (Table 1) (Figure 2). 

The frequent presence of P. jagori in the forest could also provide information 
that the area is one of the best aerial routes and considered the best seed disper-
sal bats for I. fagifer trees. this species also known as natural and potential polli-
nators in the forest [16]. 

For conservation and ecological status of all identified bat species, two en-
demic bat species namely P. jagori and P. minor were noted. This means that the 
forest still holds these important species providing favorable habitat. All species 
are described as Least Concerned (LC) species by the International Union for 
Conservation of Nature (IUCN) red-list and not on the list of threatened plants 
under DENR Administrative Order 09-2019. Despite the commonality of all 
species, these groups of bats however is in population decreasing as noted by the 
IUCN Red List due to habitat loss and forest degradation [17]. Table 2 shows 
that overall information regarding the conservation status and population trends 
of all identified bat species. 
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Figure 1. Study area shows the specific location of Inocarpus fagifer forest in Butuan City, 
Philippines. 

 

 
(a)                                     (b) 

 
(c)                                     (d) 

Figure 2. Species of Chiropteran found in I. fagifer forest (locally known as Kayam For-
est). (a) C. brachyotis, (b)M. minimus, (c) P.jagori, (d) P. minor. 

 
Table 1. Abundance of Bats species in I. fagifer forest. 

Species Abundance 

Cynopterus brachyotis 7 

Macroglossus minimus 7 

Ptenochirus jagori 21 

Ptenochirus minor 2 

Total 37 
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Table 2. Conservation Status and Population Trends of all identified bat species.  

Species Ecological Status Conservation Status Population Trends 

C. brachyotis Widespread Least Concerned Decreasing 

M. minimus Widespread Least Concerned Decreasing 

P. jagori Endemic Least Concerned Decreasing 

P. minor Endemic Least Concerned Decreasing 

4. Conclusion 

The study provides initial information regarding the species composition and 
conservation status of Chiropteran bats in the I. fagifer forest (locally known as 
“Kayam Forest”) of Butuan City, Philippines. Conservation plan by the local 
government unit must be continued considering that all species recorded were 
in population decreasing and two endemic species were recorded. This unique 
forest was dominated by P. jagori, a fruit bat species and could be one of the po-
tential seed’s pollinators of I. fagifer.  

5. Recommendations 

Protection and conservation in this remaining unique forest must be considered 
knowing that the forest is also a home for many bat species. Comprehensive as-
sessment in wet and dry season for both flora and fauna must be considered in 
the future. The local government unit of Butuan City must craft protection plan 
for this kind of forest and must be included in the city’s important plans such as 
forest land use plan (FLUP) and comprehensive land use plan in general 
(CLUP). Information and educational campaign must be considered to all peo-
ple. 
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