
Open Access

B
u

il
d

in
g

 e
vi

d
en

ce
conservation globally

Taxa
Journal of

Threatened

fo
r 10.11609/jott.2023.15.4.22927-23138

www.threatenedtaxa.org 

26 April 2023 (Online & Print)
15(4): 22927–23138

ISSN 0974-7907 (Online) 
ISSN 0974-7893 (Print)



EDITORS

Founder & Chief Editor 
Dr. Sanjay Molur
Wildlife Information Liaison Development (WILD) Society & Zoo Outreach Organization (ZOO), 
43/2 Varadarajulu Nagar, 5th Street West, Ganapathy, Coimbatore, Tamil Nadu 641006, India

Deputy Chief Editor 
Dr. Neelesh Dahanukar
Noida, Uttar Pradesh, India

Managing Editor 
Mr. B. Ravichandran, WILD/ZOO, Coimbatore, Tamil Nadu 641006, India

Associate Editors 
Dr. Mandar Paingankar, Government Science College Gadchiroli, Maharashtra 442605, India 
Dr. Ulrike Streicher, Wildlife Veterinarian, Eugene, Oregon, USA
Ms. Priyanka Iyer, ZOO/WILD, Coimbatore, Tamil Nadu 641006, India
Dr. B.A. Daniel, ZOO/WILD, Coimbatore, Tamil Nadu 641006, India

Editorial Board 
Dr. Russel Mittermeier
Executive Vice Chair, Conservation International, Arlington, Virginia 22202, USA

Prof. Mewa Singh Ph.D., FASc, FNA, FNASc, FNAPsy
Ramanna Fellow and Life-Long Distinguished Professor, Biopsychology Laboratory, and 
Institute of Excellence, University of Mysore, Mysuru, Karnataka 570006, India; Honorary 
Professor, Jawaharlal Nehru Centre for Advanced Scientific Research, Bangalore; and Adjunct 
Professor, National Institute of Advanced Studies, Bangalore 

Stephen D. Nash
Scientific Illustrator, Conservation International, Dept. of Anatomical Sciences, Health Sciences 
Center, T-8, Room 045, Stony Brook University, Stony Brook, NY 11794-8081, USA

Dr. Fred Pluthero
Toronto, Canada

Dr. Priya Davidar 
Sigur Nature Trust, Chadapatti, Mavinhalla PO, Nilgiris, Tamil Nadu 643223, India

Dr. Martin Fisher
Senior Associate Professor, Battcock Centre for Experimental Astrophysics, Cavendish 
Laboratory, JJ Thomson Avenue, Cambridge CB3 0HE, UK

Dr. John Fellowes
Honorary Assistant Professor, The Kadoorie Institute, 8/F, T.T. Tsui Building, The University of 
Hong Kong, Pokfulam Road, Hong Kong

Prof. Dr. Mirco Solé
Universidade Estadual de Santa Cruz, Departamento de Ciências Biológicas, Vice-coordenador 
do Programa de Pós-Graduação em Zoologia, Rodovia Ilhéus/Itabuna, Km 16 (45662-000) 
Salobrinho, Ilhéus - Bahia - Brasil

Dr. Rajeev Raghavan
Professor of Taxonomy, Kerala University of Fisheries & Ocean Studies, Kochi, Kerala, India

English Editors 
Mrs. Mira Bhojwani, Pune, India 
Dr. Fred Pluthero, Toronto, Canada 
Mr. P. Ilangovan, Chennai, India
Ms. Sindhura Stothra Bhashyam, Hyderabad, India

Web Development
Mrs. Latha G. Ravikumar, ZOO/WILD, Coimbatore, India

Typesetting
Mrs. Radhika, ZOO, Coimbatore, India
Mrs. Geetha, ZOO, Coimbatore India

Fundraising/Communications
Mrs. Payal B. Molur, Coimbatore, India

Subject Editors 2020–2022

Fungi 

Dr. B. Shivaraju, Bengaluru, Karnataka, India 
Dr. R.K. Verma, Tropical Forest Research Institute, Jabalpur, India
Dr. Vatsavaya S. Raju, Kakatiay University, Warangal, Andhra Pradesh, India 
Dr. M. Krishnappa, Jnana Sahyadri, Kuvempu University, Shimoga, Karnataka, India
Dr. K.R. Sridhar, Mangalore University, Mangalagangotri, Mangalore, Karnataka, India
Dr. Gunjan Biswas, Vidyasagar University, Midnapore, West Bengal, India

Plants 

Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India
Dr. N.P. Balakrishnan, Ret. Joint Director, BSI, Coimbatore, India 
Dr. Shonil Bhagwat, Open University and University of Oxford, UK 
Prof. D.J. Bhat, Retd. Professor, Goa University, Goa, India 
Dr. Ferdinando Boero, Università del Salento, Lecce, Italy 
Dr. Dale R. Calder, Royal Ontaro Museum, Toronto, Ontario, Canada 
Dr. Cleofas Cervancia, Univ. of Philippines Los Baños College Laguna, Philippines 
Dr. F.B. Vincent Florens, University of Mauritius, Mauritius 
Dr. Merlin Franco, Curtin University, Malaysia 
Dr. V. Irudayaraj, St. Xavier’s College, Palayamkottai, Tamil Nadu, India 
Dr. B.S. Kholia, Botanical Survey of India, Gangtok, Sikkim, India 
Dr. Pankaj Kumar, Department of Plant and Soil Science, Texas Tech University, Lubbock, Texas, USA.
Dr. V. Sampath Kumar, Botanical Survey of India, Howrah, West Bengal, India 
Dr. A.J. Solomon Raju, Andhra University, Visakhapatnam, India 
Dr. Vijayasankar Raman, University of Mississippi, USA
Dr. B. Ravi Prasad Rao, Sri Krishnadevaraya University, Anantpur, India 
Dr. K. Ravikumar, FRLHT, Bengaluru, Karnataka, India
Dr. Aparna Watve, Pune, Maharashtra, India
Dr. Qiang Liu, Xishuangbanna Tropical Botanical Garden, Yunnan, China
Dr. Noor Azhar Mohamed Shazili, Universiti Malaysia Terengganu, Kuala Terengganu, Malaysia
Dr. M.K. Vasudeva Rao, Shiv Ranjani Housing Society, Pune, Maharashtra, India 
Prof. A.J. Solomon Raju, Andhra University, Visakhapatnam, India
Dr. Mandar Datar, Agharkar Research Institute, Pune, Maharashtra, India
Dr. M.K. Janarthanam, Goa University, Goa, India
Dr. K. Karthigeyan, Botanical Survey of India, India
Dr. Errol Vela, University of Montpellier, Montpellier, France
Dr. P. Lakshminarasimhan, Botanical Survey of India, Howrah, India
Dr. Larry R. Noblick, Montgomery Botanical Center, Miami, USA
Dr. K. Haridasan, Pallavur, Palakkad District, Kerala, India
Dr. Analinda Manila-Fajard, University of the Philippines Los Banos, Laguna, Philippines
Dr. P.A. Sinu, Central University of Kerala, Kasaragod, Kerala, India
Dr. Afroz Alam, Banasthali Vidyapith (accredited A grade by NAAC), Rajasthan, India
Dr. K.P. Rajesh, Zamorin’s Guruvayurappan College, GA College PO, Kozhikode, Kerala, India
Dr. David E. Boufford, Harvard University Herbaria, Cambridge, MA 02138-2020, USA
Dr. Ritesh Kumar Choudhary, Agharkar Research Institute, Pune, Maharashtra, India
Dr. A.G. Pandurangan, Thiruvananthapuram, Kerala, India
Dr. Navendu Page, Wildlife Institute of India, Chandrabani, Dehradun, Uttarakhand, India
Dr. Kannan C.S. Warrier, Institute of Forest Genetics and Tree Breeding, Tamil Nadu, India

Invertebrates 

Dr. R.K. Avasthi, Rohtak University, Haryana, India 
Dr. D.B. Bastawade, Maharashtra, India
Dr. Partha Pratim Bhattacharjee, Tripura University, Suryamaninagar, India 
Dr. Kailash Chandra, Zoological Survey of India, Jabalpur, Madhya Pradesh, India 
Dr. Ansie Dippenaar-Schoeman, University of Pretoria, Queenswood, South Africa
Dr. Rory Dow, National Museum of natural History Naturalis, The Netherlands 
Dr. Brian Fisher, California Academy of Sciences, USA
Dr. Richard Gallon, llandudno, North Wales, LL30 1UP
Dr. Hemant V. Ghate, Modern College, Pune, India 
Dr. M. Monwar Hossain, Jahangirnagar University, Dhaka, Bangladesh
Mr. Jatishwor Singh Irungbam, Biology Centre CAS, Branišovská, Czech Republic. 

ISSN 0974-7907 (Online); ISSN 0974-7893 (Print)

Publisher 	  Host 
Wildlife Information Liaison Development Society 	 Zoo Outreach Organization
www.wild.zooreach.org 	 www.zooreach.org

43/2 Varadarajulu Nagar, 5th Street West, Ganapathy, Coimbatore, Tamil Nadu 641006, India
Registered Office: 3A2 Varadarajulu Nagar, FCI Road, Ganapathy, Coimbatore, Tamil Nadu 641006, India

Ph: +91 9385339863 | www.threatenedtaxa.org
Email: sanjay@threatenedtaxa.org

continued on the back inside cover

Cover: Mauve Stinger Pelagia noctiluca by Swaathi Na. Medium used is soft pastels and gelly roll.

For Focus, Scope, Aims, and Policies, visit https://threatenedtaxa.org/index.php/JoTT/aims_scope
For Article Submission Guidelines, visit https://threatenedtaxa.org/index.php/JoTT/about/submissions
For Policies against Scientific Misconduct, visit https://threatenedtaxa.org/index.php/JoTT/policies_various

https://www.threatenedtaxa.org
https://threatenedtaxa.org/index.php/JoTT/aims_scope


22927

Editor: Giovanni Amori, CNR-Research Institute on Terrestrial Ecosystems, Montelibretti, Rome.	 Date of publication: 26 April 2023 (online & print)

Citation: Villegas, J.P., J.R. Rosales, G.G. Tampos & J.C. Ibañez (2023). Inventory and abundance of non-volant mammals and birds in the unprotected regions of 
the Mount Apo Range, Philippines. Journal of Threatened Taxa 15(4): 22927–22939. https://doi.org/10.11609/jott.8213.15.4.22927-22939

Copyright: © Villegas et al. 2023. Creative Commons Attribution 4.0 International License.  JoTT allows unrestricted use, reproduction, and distribution of this 
article in any medium by providing adequate credit to the author(s) and the source of publication.

Funding: Fieldworks for this paper were funded by the United States International Agency for Development (USAID) Philippine-American (Phil-Am) Fund, the 
USAID-Protect Widlife Project, the United Nations Development Program, Global Environment Facility (GEF) - funded Philippine ICCA Project, and the Davao 
Oriental State University (DOrSU).

Competing interests: The authors declare no competing interests.

Author details, Author contributions and Filipino Abstrak: See end of this article.

Acknowledgements: This project was undertaken by the Philippine Eagle Foundation (PEF) and Davao Oriental State University (DOrSU) through the generous 
support of the United States International Agency for Development (USAID) Phil-Am Fund, the UNDP, and GEF-funded Philippine ICCA Project. The researchers 
want to convey appreciation to Mr. Dennis A. Salvador, PEF Executive Director, Dr. Roy G. Ponce, SUC President III, Ms. Mary Grace T. Abundo, PEF technical staff, 
and the Indigenous Obu Manuvu of Davao City and the Obo Manuvu of Magpet.

Inventory and abundance of non-volant mammals and birds in the 
unprotected regions of the Mount Apo Range, Philippines

Jhonnel P. Villegas 1        , Jireh R. Rosales 2        , Giovanne G. Tampos 3         & Jayson C. Ibañez 4

 

1 Faculty of Education and Teacher Training, Davao Oriental State University, City of Mati, Davao Oriental, 8200 Philippines.
1 Center for Futures Thinking and Regenerative Development, Davao Oriental State University, City of Mati, Davao Oriental, 8200 Philippines.

2,3 Faculty of Agriculture and Life Sciences, Davao Oriental State University, City of Mati, Davao Oriental, 8200 Philippines.
4 Philippine Eagle Foundation, Davao City, Davao del Sur, 8000 Philippines.

4 University of the Philippines Mindanao, Davao City, Davao del Sur, 8000 Philippines.
1 jhonnel.villegas@dorsu.edu.ph (corresponding author), 2 jirehr8@gmail.com, 3 giovanne.tampos@dorsu.edu.ph, 

4 ibanez.jayson@gmail.com

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 April 2023 | 15(4): 22927–22939

ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)  

https://doi.org/10.11609/jott.8213.15.4.22927-22939

#8213 | Received 01 October 2022 | Final received 19 March 2023 | Finally accepted 24 March 2023

OPEN 
ACCESS

ARTICLE

Abstract: Wildlife, such as non-volant mammals and birds, play a vital role in the maintenance of ecosystem health. They are considered 
ecological engineers that influence forest vegetation. However, due to deforestation, habitat loss, and human persecution, its population 
status has declined over the years. This study aimed to conduct a species inventory and assess the relative abundance of non-volant 
mammals and birds in the unprotected regions of the Mt. Apo Range, Philippines, through camera trapping methods. Furthermore, the 
anthropogenic threats observed in the study areas were also documented. A total of 1,106 camera trap days were carried out in 2016 and 
another 500 days in 2020. Based on 260 independent sequences for both the 2016 and 2020 surveys, 12 species were identified, consisting 
of eight non-volant mammals and four birds. Among the identified species are the Endangered Philippine Brown Deer Rusa marianna & 
Philippine Long-tailed Macaque Macaca fascicularis philippensis and the Vulnerable Giant Scops-owl Otus gurneyi & the Philippine Warty 
Pig Sus philippensis. Video evidence of the Philippine Warty Pig Sus philippensis performing an important ecological role as an ecological 
engineer in the Philippine tropical forests were also captured for the first time. Another 61 independent sequences of unidentified rodents 
were detected in the camera traps, requiring further species monitoring techniques. Conservation must be strengthened beyond the 
protected landscapes of the Mt. Apo Range through community-based forest governance. This will ensure that the forest vertebrates are 
protected and conserved from further anthropogenic pressures.

Keywords: Forest vertebrates, species inventory, relative abundance, Mt. Apo Range, Philippines.
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INTRODUCTION

Forest health has always been linked with rich 
biodiversity. Vertebrate species are known to be 
ecologically important, playing various roles in the 
environment (Zhang et al. 2018, 2020; Carreira et al. 
2020). Mammals regulate prey populations, facilitate 
seed dispersal and pollination, shape vegetation 
patterns, and act as bioindicators of ecosystem health 
(Lacher et al. 2019). On the other hand, avian species 
are important pollinators, scavengers, predators, seed 
dispersers, and ecosystem engineers (Filho & Faria 
2017; Villegas et al. 2022b). 

Unfortunately, the ever-increasing environmental 
degradation led to the rapid decline of vertebrate 
populations, including non-volant mammals and 
avian species. Several members of these taxa face 
extinction risks due to human persecution and 
narrowed geographic ranges (Ripple et al. 2017). 
Some of the largest mammals in Philippine forests, 
including Philippine Brown Deer Rusa marianna 
and Philippine Warty Pig Sus philippensis are now 
Endangered and Vulnerable, respectively (Biodiversity 
Management Bureau – Department of Environment 
and Natural Resources 2020; Ong & Richardson 
2008). Just recently, the previously categorized 
“Near-Threatened” Philippine Long-tailed Macaques 
Macaca fascicularis philippensis is now “Endangered” 
in view of the continued deforestation, hunting, and 
trapping, among others (Hansen et al. 2022). Also, 
although some mammals common in Mindanao forests 
such as the Philippine Tree Squirrel Sundasciurus 
philippinensis, Large Mindanao Forest Rat Bullimus 
bagobus, Common Philippine Forest Rat Rattus everetti, 
Mindanao Treeshrew Urogale everetti, and Palm Civet 
Paradoxurus hermaphroditus are categorized as “Least 
Concern”, many of its local sub-populations are actually 
undergoing declines (Heaney 1993; Ibanez et al. 2004; 
Roxas et al. 2005; Balete et al. 2006; Tanalgo 2015). 
Additionally, the population of bird species, such as the 
Vulnerable Giant Scops-owl Otus gurneyi and Mindanao 
Bleeding-heart Gallicolumba crinigera was observed to 
be declining due to anthropogenic pressures (BirdLife 
International 2017). 

Mount Apo Range is an important Key Biodiversity 
Area (KBA) in the Philippines. Large portion of the 
KBA is within the 64,000 hectare (ha) Mt Apo Natural 
Park - a protected area under the country’s National 
Integrated Protected Areas System (NIPAS) Act. As 
such, it has been the subject of several biodiversity 
conservation initiatives. However, a significant portion 

of secondary and natural forests of the mountain 
range are left unprotected and, thus, receive fewer 
conservation initiatives. More importantly, at least 
three ancient nesting sites of the IUCN Critically-
Endangered Philippine Eagle Pithecophaga jefferyi were 
documented in these unprotected areas (Abaño et al. 
2015; Sutton et al. 2023). This called for intensive forest 
governance and conservation programs beyond the 
protected landscapes.

The present study documents the non-volant 
mammals and bird species in the non-NIPAS 
unprotected areas of the Mount Apo Range. This aims 
to enhance baseline data of wildlife populations outside 
the protected zone to pursue community-based wildlife 
protection. Several sites were surveyed through camera 
trapping techniques in Davao, Magpet, and Arakan 
(Table 1). This is a preliminary study on the inventory 
and abundance of non-volant mammals and birds in 
these areas, which are critical to guide policymakers, 
implementers, and environmental advocates in the 
region to pursue the much-needed conservation of 
these taxa.  

MATERIALS AND METHODS

Study Area
Figure 1 shows the study area in the unprotected 

regions of the Mt. Apo Range, southern Mindanao, 
Philippines. Mount Apo Natural Park, a portion of the 
range consisting of 64,000 ha, has been declared a 
protected landscape under the National Protected 
Areas System through Republic Act No. 9237. It was also 
included in the UN List of National Parks and Equivalent 
Reserves and acknowledged as an ASEAN Heritage Site. 
Species surveys were conducted in areas in Davao City, 
Arakan, and Magpet in 2016. Another expedition was 
completed in 2020 in Davao City.

Camera Trapping
Camera trapping has been widely used in wildlife 

monitoring. It is a non-invasive monitoring tool 
employed for many forest vertebrates such as the 
Philippine Pangolin Manis culionensis, Philippine Warty 
Pig Sus philippensis, and deer Rusa spp. (Ingram et al. 
2019; Willcox et al. 2019; Villegas et al. 2022a,b; Ali et al. 
2020). Kays et al. (2011) reported that camera trapping 
is ideally used when direct observation methods are 
difficult or costly. It is less laborious and yields robust 
data, which is particularly useful for obtaining baseline 
data for important conservation decisions. 
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In 2016, four HCO Scoutguard SG560C camera traps 
were used. The cameras have a highly-sensitive passive 
infra-red (PIR) motion sensor that can take high-quality 
photos up to 8 megapixels and with a detection range of 
up to 25 m (82 ft). The same cameras were used in 2020, 
with additional six Bushnell Trophy Cam HD aggressor 
no-glow trail camera traps. This type also has a high PIR 
motion sensor, 48-LED no-glow flash, high-resolution 
stills, and takes up to 20 megapixels of high-definition 
video. These camera traps were set to capture three 
consecutive photos followed by a 30-second video upon 
detection of any movement in its range.   

For the first round of the survey in 2016, a total 
of 79 camera stations were established in the study 
areas. In the Davao area, eight camera stations were 
installed along the 2-km transect line in Brgys. Salaysay, 
Tambobong, and Tawan-Tawan while 12 camera 
stations along 3-km transect line in Brgy. Carmen. All 
camera traps were left for 14 days; thus, a total of 36 
camera stations and 504 camera trap days were done in 

Davao. In the Arakan area, eight camera stations were 
established along a 2-km transect line in each barangay 
(Brgy. Libertad, Kiapat, and Macati). These camera traps 
were also left for 14 days; thus, a total of 24 camera 
trap stations and 336 camera trap days were done in the 
Arakan area. Lastly, 19 camera stations were established 
along a 4.5-km transect in the Magpet area (Brgy. 
Don Panaca and Manobo) for a total of 266 camera 
trap days. The camera traps installed in all areas had 
an interval of 250 m away from the next camera trap 

Figure 1. Study Areas within the Mount Apo Range, Philippines. (Cartographer: Guiller Opiso).

Table 1. Summary of the geo-coordinates and the range elevation in 
the sampling areas.

Sampling areas Coordinates Elevation range 
(m)

Arakan 7.19730N, 125.24040E; 
7.18280N, 125.17900E 1,200–1,500

Davao 7.12550N, 125.31590E; 
7.12810N, 125.31820E 1,448–1,709

Magpet 7.17270N, 125.20370E ; 
7.14470N, 125.24530E 1,150–1,500
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and were attached to a tree 1.5 m above the ground. 
Overall, a total of 1,106 camera trap survey days were 
conducted to monitor the mammals and bird species in 
these areas. 

In the second set of surveys in 2020, a total of 40 
camera stations (Brgy. Carmen, Salaysay, Tambobong, 
and Tawan-Tawan) in Davao City were installed. A 2.5-
km transect line was established in the forested areas 
of each barangay. Ten camera traps were left within the 
transect line for 12.5 days (125 camera trap days) before 
they were moved to the next barangay. Each camera 
was set at least 250 m away from another camera and 
approximately 1.5 m above the ground attached to a 
tree. Overall, 500 camera trap days were completed in 
all four stations in the 2020 survey.

Image and video sequences were downloaded and 
stored in a computer hard drive, in an external hard 
drive and a backup at the Google drive. Each image 
sequence with captured species are properly marked 
and labeled including the species, group size, date, time, 
and location (Kays et al. 2011) to show frequency of 
detection of each species and the temporal distribution 
of activity. The image sequence was also rated 
dependent or independent following Data et al. (2008); 
independent sequence are a) consecutive photographs 
of different individuals of the same or different species, 
b) consecutive photographs/videos of individuals of the 
same species taken more than 0.5 h apart, and c) non-
consecutive photos of individuals of the same species.

Relative Abundance Index (RAI)
Relative Abundance Index is the most widely used 

index for camera-trapping data. In this study, RAI is the 
ratio between non-volant mammals and birds detection 
based on the photographic capture rates from camera 
trap surveys and the entire trapping days. To get the RAI, 
the total number of independent sequences detected is 
divided by the total trapping days and then multiplied 
by 100 (Jenks et al. 2011).  Image sequences were rated 
or classified as dependent or independent following 
Tanwar et al. (2021). Only the independent sequences 
were used to compute the RAI. 

Ethics
This study is based on a community-solicited project 

for efficient forest governance within the surveyed 
culturally-protected landscapes. It is part of the 
continuing project led by the Philippine Eagle Foundation 
in partnership with the local indigenous communities. 
The Obu Manuvu tribal leaders and elders signed 
Resolution No. 1, s. 2019, permitting the investigators 

to gather data in the study sites. Community rituals 
were also conducted before the fieldwork according to 
the tradition of the indigenous community.

RESULTS AND DISCUSSION

Species Composition
The survey conducted in the Davao, Arakan, and 

Magpet areas of Mt. Apo Range in 2016 reached a 
total of 1,106 camera trapping days, whereas surveys 
conducted in 2020 in Davao area yielded a total of 
500 camera trapping days, for a total of 1,606 camera 
trapping days. From these surveys, 12 different forest 
vertebrate species were detected, of which eight species 
are non-volant mammals, while four species are forest 
birds (Table 2). The non-volant mammals include the 
Philippine Brown Deer, Philippine Warty Pig, Philippine 
long-tailed macaque, Common Palm Civet Paradoxurus 
hermaphroditus, Mindanao Tree Shrew Urogale 
everetti, Philippine Pygmy Squirrel, Philippine Forest 
Rat Rattus everetti, and Mindanao Bullimus Bullimus 
bagobus (Image 1). On the other hand, the avian species 
documented were the Giant Scops-owl, Bagobo babbler 
Leonardina woodi, Wild Jungle Fowl Gallus gallus, and 
Crested Goshawk Accipiter trivirgatus. 

Non-Volant Mammals
Non-volant mammals from the 2020 survey 

recorded 61 individuals (independent sequences) 
representing six species (and some unidentified 
species of probably the same genus Bullimus and 
Rattus). The same species were observed in the 2016 
surveys, which recorded 199 individuals (independent 
sequences) representing eight species, including R. 
marianna, S. philippensis, M. fascicularis philippinensis, 
P. hermaphroditus, U. everetti, E. concinnu, R. everetti, 
and B. bagobus. Among these, 7 out of 8 species are 
endemic in the Philippines (Table 3). The endemic R. 
marianna was recently categorized by the Department 
of Environment and Natural Resources Administrative 
Order (DAO) No. 2019 (2019) as endangered, while S. 
philippensis is Vulnerable. The endemic M. fascicularis 
philippinensis was also recently categorized from 
Vulnerable to Endangered by Hansen et al. (2022),  
while the remaining three endemic species U. everetti, 
E. concinnus, and R. everetti were categorized as Least 
Concern. Finally, the southeastern Asian endemic P. 
hermaphroditus was also categorized as Least Concern 
(Duckworth et al. 2016).  

Sus philippensis was the most abundant species 
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from the 2020 survey in the four barangays of the 
Davao area (10 individuals, RAI = 2.0). Similarly, it also 
had the highest number of individual counts from the 
2016 survey in the Davao Area (15 individuals) and 
Arakan (18 individuals). Meanwhile, the M. fascicularis 
philippinensis was the most abundant species in 
Magpet Area (14 individuals) during the 2016 survey. 

The number of photographed individuals of the other 
five species from the 2020 survey ranged from one 
to nine (Table 3). In the 2016 survey, M. fascicularis 
philippinensis (RAI = 2.71), P. hermaphroditus (RAI = 
2.26), and U. everetti (RAI = 2.35) have an almost similar 
number of individuals with 30, 25, and 26 captured 
individuals, respectively. The remaining four species 

Image 1. Documented species in the Mount Apo Range: a—Sus philippensis Nehring, 1886 | b—Urogale everetti (Thomas, 1892) | c—Macaca 
fascicularis philippinensis (I. Geoffroy, 1843) | d—Exilisciurus concinnus (Thomas, 1888) | e—Paradoxurus hermaphroditus (Pallas, 1777) | f—
Rusa marianna (Desmarest, 1822).  © DOrSU, PEF, USAID, UNDP, GEF.
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have an individual count ranging from 1 to 13 (Table 3). 
Both surveys recorded 21 individual sequences (2020) 
and 40 individual sequences (2016) of rodents that 
cannot be identified at the genus and species level. 

Birds
The camera traps also recorded interesting bird 

behavior during the survey in 2016, particularly in 
Magpet and Arakan areas, while none was observed 
in Davao City both in the 2016 and 2020 surveys. Four 
species of birds were recorded, initially identified as the 
two endemic O. gurneyi, and L. woodi. The other two 
are the non-endemic G. gallus and A. trivirgatus. Among 

these, the O. gurney was categorized as Vulnerable 
(BirdLife International 2017), while the three remaining 
species were categorized as Least Concern (Table 3).

 The Giant Scops-owl O. gurneyi and Crested 
Goshawk A. trivirgatus were recorded in a puddle of 
water occupied previously by S. philippensis. Most of the 
behavior recorded was during daytime and nighttime. O. 
gurneyi and A. trivirgatus were captured bathing in the 
same puddle. It was observed and recorded that more 
rainfall occurred at night, forming a wet patch. This only 
shows the importance of resource availability, including 
rich soil, abundant moisture, many trees, and regular 
inputs of nutrients and biological materials from the 

Table 2. Relative abundance index (RAI) of non-volant mammal and bird species in Mount Apo Range, Philippines (2016).

Species Common name
Independent sequences

Total Trap-days RAI
Davao Arakan Magpet

Mammals

Bullimus bagobus Mearns, 1905 Mindanao Bullimus 1 0 0 1 1,106 0.09

Exilisciurus concinnus (Thomas, 1888) Philippine Pygmy Squirrel 3 1 0 4 1,106 0.36

Macaca fascicularis philippinensis (I. 
Geoffroy, 1843)

Philippine Long-tailed 
Macaque 13 3 14 30 1,106 2.71

Paradoxurus hermaphroditus (Pallas, 1777) Asian Palm Civet 11 11 3 25 1,106 2.26

Rusa marianna (Desmarest, 1822) Philippine Brown Deer 5 6 2 13 1,106 1.18

Rattus everetti (Günther 1879) Philippine Forest Rat 2 10 0 12 1,106 1.08

Sus philippensis Nehring, 1886 Philippine Warty Pig 15 18 4 37 1,106 3.35

Urogale everetti (Thomas, 1892) Mindanao Treeshrew 4 17 5 26 1,106 2.35

Unidentified Rodent 18 9 13 40 1,106 3.62

Birds

Accipiter trivirgatus (Temminck, 1824) Crested Goshawk 0 1 0 1 1,106 0.09

Gallus gallus (Linnaeus, 1758) Red junglefowl 0 1 0 1 1,106 0.09

Leonardina woodi (Mearns, 1905) Bagobo babbler 0 1 5 6 1,106 0.54

Otus gurneyi (Tweeddale, 1879) Giant Scops-owl 0 3 0 3 1,106 0.27

Table 3. Relative abundance index (RAI) of non-volant mammal species in Davao area of Mount Apo Range, Philippines (2020).

  Independent sequences
Total Trap-

days RAISpecies Common name Tambobong Salaysay Tawan-
tawan Carmen

Mammals

Exilisciurus concinnus (Thomas, 
1888) Philippine Pygmy Squirrel 2 0 1 1 4 500 0.8

Macaca fascicularis philippinensis (I. 
Geoffroy, 1843)

Philippine Long-tailed 
Macaque 0 4 1 0 5 500 1.0

Paradoxurus hermaphroditus 
(Pallas, 1777) Asian Palm Civet 0 4 2 3 9 500 1.8

Rusa marianna (Desmarest, 1822) Philippine Brown Deer 0 1 1 1 3 500 0.6

Sus philippensis Nehring, 1886 Philippine Warty Pig 4 6 0 0 10 500 2.0

Urogale everetti (Thomas, 1892) Mindanao Treeshrew 2 1 2 4 9 500 1.8

Unidentified rodent 1 6 4 9 21 500 4.2
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forest. These parameters are essential for avian species, 
especially those understory key species (Klapproth & 
Johnson 2009; Mohagan et al. 2015). 

The most abundant species of bird based on 
captured individual sequences was the endemic L. 
woodi (six individuals, RAI = 0.54), followed by the 
vulnerable O. gurneyi (three individuals, RAI = 0.27), 
and then the non-endemic G. gallus and A. trivirgatus 
(one individual, RAI = 0.09)  (Table 3).  Regarding species 
richness, the Arakan area of the Mt. Apo range had the 
highest species account (four species), followed by the 
Magpet area (one species), while none was observed in 
the Davao area.

The number of detected bird species and their RAIs 
is relatively low compared to the other bird survey 
studies using the camera trap method. No published 
studies are available yet in the Philippines on bird 
surveys using the camera trap method, but several 
studies from nearby countries are available. Naing et al. 
(2015) documented 16 species of birds in the Hukaung 
Valley of Northern Myanmar using 403 camera traps 
for a total of 7,452 trap-nights, whereas Pla-ard et al. 
(2021) recorded 23 species of birds in the limestone 
habitats in Central Thailand using 40 camera traps over 
a period of two years. Possible reasons for the low 
species richness in this study could be the number of 
camera trap stations and camera trap days used. Kays et 
al. (2020) recommended that a total of 25 to 35 camera 
trap locations should be used per study area to monitor 

the diversity of wildlife within an area. Moreover, 
another factor could be the location of the camera trap. 
It is recommended to also place the camera trap at a 
distance of 2.5 to 5 m above the ground in order to 
capture birds at the mid-canopy or upper canopy of the 
trees (Meek et al. 2012; Pla-ard et al. 2021). Because 
the camera traps were placed close to the ground, it 
was biased towards capturing birds of the forest floor. 

Distribution and Conservation Status
Of all the recorded mammals, S. philippensis, 

M. fascicularis philippinensis, R. marianna, P. 
hermaphroditus, and U. everetti were common since 
they were detected in all the study areas (Table 4). 
Unfortunately, some previously recorded mammal 
species on Mt. Apo, such as the Mindanao Flying Squirrel 
Petinomys mindanensis and the threatened Philippine 
Tarsier Carlito syrichta were not observed in this study. 
This could be because they inhabit other areas not 
covered in this study. On the other hand, the rarely 
encountered Mindanao Bullimus Bullimus bagobus 
was recorded only in the Davao area and was absent in 
both Arakan and Magpet areas. Overall, these endemic 
species and other flora and fauna made Mindanao the 
most important island in the Philippines, followed by 
Luzon and Palawan in terms of species richness and 
degree of endemicity (Lewis 1988). 

S. philippensis was observed in all study areas and 
recorded the highest number of individuals. This could 

Table 4. Distribution and conservation status of non-volant mammal and bird species in Mount Apo Range, Philippines.

Species Common name Geographic range Site distribution Conservation References

Mammals

Exilisciurus concinnus Philippine Pygmy Squirrel Endemic Davao, Arakan Least Concern IUCN, 2016

Bullimus bagobus Mindanao Bullimus Endemic Davao Least Concern IUCN, 2016

Macaca fascicularis 
philippinensis 

Philippine Long-tailed 
Macaque Endemic Davao, Arakan, Magpet Endangered IUCN, 2022

Paradoxurus 
hermaphroditus Common Palm Civet Southeast Asia Davao, Arakan, Magpet Least Concern IUCN, 2016

Rusa marianna Philippine Brown Deer Endemic (introduced 
in Guam) Davao, Arakan, Magpet Endangered DENR DAO 

2019-09

Sus philippensis Philippine Warty Pig Endemic Davao, Arakan, Magpet Vulnerable DENR DAO 
2019-09

Urogale everetti Mindanao Tree shrew Endemic Davao, Arakan, Magpet Least Concern IUCN, 2019

Rattus everetti Philippine Forest Rat Endemic Davao, Arakan Least Concern IUCN, 2016

Birds

Accipiter trivirgatus Crested Goshawk Resident Arakan Least Concern IUCN, 2016

Gallus gallus Red Junglefowl Resident Arakan Least Concern IUCN, 2016

Leonardina woodi Bagobo Babbler Endemic Arakan, Magpet Least Concern IUCN, 2016

Otus gurneyi Giant Scops-owl Endemic Arakan Vulnerable IUCN, 2017
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be attributed to the camera trap locations within the 
forest interior with recorded human activities. It can 
be found in the forest’s innermost or remote areas 
since it is sensitive to human disturbances. However, 
others have noted that it also tends to be active in areas 
with fewer anthropogenic disturbances (Podgorski et 
al. 2013; Johann et al. 2020; Villegas et al. 2022a,b). 
Moreover, it is also noted to roam in groups, searching 
for food (Relox et al. 2009). Warty pigs were observed 
roaming at night, but most were photographed during 
the day.

M. fascicularis philippinensis was the second most 
abundant species in the study areas. It is known to be 
distributed in anthropogenic and non-anthropogenic 
areas (Hansen et al. 2021). Long-tailed Macaques, 
due to their synanthropic nature, can inhabit diverse 
habitats, including deciduous forests, evergreen forests, 
savannah, mangroves, and beaches, from sea level up 
to 1900 m (Fooden 1995; Thierry 2007; Yanuar et al. 
2009; Gumert et al. 2011a; Hansen et al. 2021). It can 
also consume various diets, including human foods (Sha 
& Hanya 2013; Hansen et al. 2021). On the other hand, 
P. hermaphroditus can be found in agricultural, lower, 
and upper montane forests from sea level up to at least 
2,400 m. Accordingly, it is active mostly at night, feeding 
on a wide range of fruits, invertebrates, and vertebrates 
(Heaney et al. 2016). However, it was also observed 
during the daytime in this study. 

The endemic and endangered R. marianna was also 
observed in all study areas in the 2016 survey but was 
rare during the 2020 survey in the Davao area. Most of 
the deer were documented grazing at night in the upper 
montane forest from 1000 m and higher. 

However, footprints and fecal pellets were observed 
in the lower montane forest. Because they are highly 
sensitive to human presence, severely hunted, and 
limited in habitat, they are now found only in isolated 
forests (Oliver et al. 1992; Heaney et al. 1999, 2006).

The non-volant small mammals U. everetti and 
R. everetti were present in all study areas, while B. 
bagobus was absent in Arakan and Magpet, and E. 
concinnus was absent in the Magpet area. R. everetti 
is known to tolerate a range of habitat modifications, 
while U. everetti occurs in the primary forest from 
750 m to 2,500 m (Heaney et al. 1998, 2006). On the 
other hand, E. concinnus can be found in primary and 
secondary lowland and montane forests from sea level 
to 2,000 m, while B. bagobus is widespread in lowland 
to the mossy forest from 200 m to 1,800 m (Heaney et 
al. 1998, 2006). The same observations were found in 
the present study. The low captures of these species 

can be attributed to the methods used. A combination 
of local traps and camera trapping methods might result 
in more detections of these species in the forest (Balete 
et al. 2006).

Low number of species richness was observed 
for bird species. Only four species were captured 
in the camera traps, including two Mindanao PAIC 
endemics, Giant Scops-owl Otus gurneyi and Bagobo 
Babbler Leonardina woodi, and the resident species 
Crested Goshawk Accipiter trivirgatus and Red Jungle 
Fowl Gallus gallus. Of these, the Giant Scops-owl is 
categorized as Vulnerable by BirdLife International 
(2017) in view of the rapid decline of its small 
population and severe fragmentation due to extensive 
deforestation. The remaining three species are still 
considered Least Concern by International Union for 
Conservation of Nature. The Mindanao endemic L. 
woodi was observed in both Arakan and Magpet, while 
the remaining three species were documented only in 
Arakan areas. Consistently, no species of birds were 
recorded in Davao areas both in the 2016 and 2020 
surveys despite having almost the same forest structure 
and degree of disturbance with Arakan and Magpet.  
The possible reason for this might be the location of 
the camera trap. Davao area still has a large forest cover 
compared to Magpet and Arakan, where only limited 
forest cover remains due to the expansion of human 
settlement. Given that Magpet and Arakan only have a 
limited forest cover, bird species richness and relative 
abundance might be lower at these sites. Another 
probable reason for the documented low bird species 
richness is the elevation of the study areas. Several 
studies have shown that elevation has inverse effects 
on the diversity and richness of birds because it also 
negatively affects the vegetation structure (Kattan & 
Franco 2004; McCain 2009; Derhe et al. 2022). Tanalgo 
et al. (2019) and Gracia et al. (2021) revealed that more 
endemic and threatened species of birds were observed 
in lowland forests in Mt. Hilong-hilong and other areas 
in southern Mindanao. Given that in this study, the 
sites were found in Montane to the mossy forest with 
an elevation ranging 1,100–1,700 m, it could account 
for the low bird species detection rate. However, this 
result should be carefully analyzed as the number of 
camera trap days per site vary. Additionally, the camera 
trapping method employed in this study has limitations, 
such as the limited range the camera can detect and 
the location of the camera trap in the tree where it 
was installed. Additional surveys should be conducted 
utilizing various methods aiming for bird diversity and 
richness to understand the ecology of this taxon in the 
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unprotected areas of the Mt. Apo Range. 

Philippine Warty Pigs as ecological engineers
A single camera trap during the 2016 survey captured 

videos of at least three species that used the same 
Philippine Warty Pig wallowing hole as drinking and 
bathing spots at different times of the day. At nighttime, 
R. marianna and O. gurneyi used the wallowing hole, 
while A. trivirgatus used it during daytime. This is the 
first documentation in the Philippines of other forest 
vertebrates drinking and bathing from the wallowing 
pit of a Philippine Warty Pig. Wallowing is a very 
important behavior and provides multiple physiological 
and welfare benefits to warty pigs (Bracke 2011; Bracke 
& Spoolder 2011). Wild pigs are regarded as ecological 
engineers because of their ability to disturb the soil and 
enhance vegetation succession (Fujinuma & Harrison 
2012). The videos provide evidence that warty pigs also 
create important water holes that fulfill the physiological 
and other welfare needs of its wildlife co-inhabitants. 

Anthropogenic Threats
Camera trapping methods recorded at least three 

species of IUCN “threatened” species (one endangered, 
and two vulnerable species) and one IUCN “Near-
Threatened” species. Mt Apo Range was once declared 
by the IUCN as one of the world’s most threatened 
protected natural areas (Lewis 1988). Parts of the 
unprotected regions of the Mt. Apo Range overlap with 
the Obu Manuvu Ancestral Domain (OMAD), inhabited 
mainly by the Obu Manuvu people. They consider the 
forest as ‘Pusaka’, an indigenous practice to sanctify 
biotic and abiotic materials that have cultural value to 
the community (Villegas et al. 2022a,b). With these, 
hunting any wildlife species in most parts of the forest 
is highly prohibited. Only traditional hunting at certain 
places is allowed, provided a ritual must be performed 
before hunting. Thus, the use of camera traps to conduct 
surveys in their lands gained a positive response from 
the local inhabitants since no wildlife, which they 
believe to be ‘Pusaka’, was harmed during the duration 
of the study.  Despite such indigenous conservation 
practices, the following are the other threats observed 
in the area.

Unregulated Forest Clearing
The most severe pressure documented at the site is 

the unregulated clearing of forested areas. Around three 
hectares of forest clearing was observed in Carmen 
and Tawan-tawan at 1,500 m. The clearing appeared 
to be slash-and-burn farming. The large trees were not 

felled, but the saplings and ferns in the understory were 
thoroughly clean. 

Further downstream of the Kalatong River, a large 
tract of area (>10 ha), which is part of the Ancestral 
Domain, was converted as a grazing ground for cows. It 
is already located beyond 1,200 m. According to locals, 
the site was previously farmed with cassava, and after 
cropping, they started to haul cows to the site. Remains 
and feces of cows are running off into the bodies of 
Kalatong rivers and creeks, affecting their turbidity 
and, most likely, the water quality. Kalatong River is an 
important tributary of the Tamugan rivers, where it joins 
at the slopes of Mount Tipolog. Furthermore, forested 
portions adjacent to the ranch were also cleared as 
probably part of ranch expansion.  

Another clearing was observed in Kagawasan, 
Barangay Tambobong at 1,200 m. At least 100 individuals 
were starting to occupy the area. These people mostly 
came from Baguio and Marilog Districts.  The occupants 
were clearing a large area for their village. They had 
already built transient houses and bunkhouses made up 
of round timbers, and they used tarpaulins as temporary 
roofing. These people cleared at least 5 ha of forests in 
ecologically advanced succession forests.
In Salaysay, there were portions cleared for Kaingin 
even beyond 1,500 m. These areas are commonly 
planted with Kamote Ipomoea batatas, Corn Zea mays, 
and Gabi Colocasia esculenta. Two areas of least 0.25—
0.5 ha were newly opened during density assessment. 
Some alleged individuals also have started to occupy 
the forest in anticipation of the Magpet-Davao road. 
 
Indiscriminate Trapping

Hunting animals using snares is still very common 
within the study areas. The survey team documented 
several snares beside the trail during the assessment. 
In Tawan-tawan, two snares were found on the trail; 
one was intended for S. philippensis, while the other 
was meant for smaller mammals. Unfortunately, the 
smaller trap captured a Bukidnon Woodcock Scolopax 
bukidnonensis, a species endemic only to Mindanao. 
This was not documented in the camera traps, 
however, probably because the traps were established 
in the areas where mammals are expected to appear. 
S. bukidnonensis is known to be shy and secretive 
inhabiting extremely remote and rugged habitats. 
Thus, camera traps should be placed in areas they 
were previously observed (Kennedy et al. 2001).   In 
Tambobong and Salaysay, the team found at least 15 
traps along the trail. Most of the traps in Salaysay were 
intended for deer and warty pigs, while Tambobong 
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traps can even capture smaller animals like birds and 
rodents. The team documented one rodent and two 
birds hanging on the traps, with one of them already 
decomposing. Tanalgo (2017) listed down the most 
hunted species in Mt. Apo Range based on the local 
interviews, which include large mammal species (i.e., 
wild pigs, deer, bats, and wildcats), reptiles (monitor 
lizards, pythons), and birds. While the trapping method 
could capture individuals not recorded in the camera 
traps, the magnitude of the effects on wildlife could 
endanger other species, particularly rare and threatened 
species. If this indiscriminate trapping continues, forest 
vertebrate populations will continue to decline and face 
the threat of extinction. 

Conservation Initiatives
The ancestral domain owners of the Obo Manuvu of 

Magpet have declared 8,626 hectares of forests as an 
Indigenous and Community Conserved Area or ICCA in 
2018 and has since been managing it as an Indigenous 
protected area (Philippine Eagle Foundation 2019). 
Similarly, the Obu Manuvu of Davao City has declared 
forest lands and several wildlife species as protected. 

The Obu Manuvu indigenous community has been 
known for its Pusaka philosophy, declaring several 
wildlife species to be culturally and historically valuable. 
They have declared the Philippine Eagle Pithecophaga 
jefferyi, Philippine Brown Deer Rusa marianna, Philippine 
Warty Pig Sus philippensis, Palm Civet Paradoxurus 
hermaphroditus, Philippine Long-tailed Macaque 
Macaca fascicularis philippensis, Rufous Hornbill 
Buceros hydrocorax, Malay Civet Viverra tangalunga, 
White-eared Brown Dove Phapitreron leucotis, Yellow-
breasted Fruit Dove Ptilinopus occipitalis, Tarictic 
Hornbill Penelopides affinis, and woodpecker Picidae 
sp. as Pusaka species. Consequently, these species were 
afforded several protection and conservation initiatives 
(Donato 2011). 

One monitoring approach is the forest guarding 
scheme, wherein locals were capacitated to conduct 
regular biodiversity assessments and monitoring 
(Villegas et al. 2022a). Their mandates include foot 
patrolling activities in selected sites within the 
ancestral domain. They monitor the wild flora and 
fauna and document various anthropogenic threats. All 
observations were endorsed by the local government 
and several non-government organizations (NGOs). In 
this way, the indigenous community is heavily invested 
in conserving and managing natural resources.

The forest guards receive small remuneration and 
support for their ecosystem services. Consequently, 

they look for other economic opportunities to support 
their family’s needs, making conservation work a lesser 
priority. Their provisions in monitoring activities, such 
as food, equipment, and materials, were also limited. 
This concern affected their effectiveness and efficiency. 
Fund support and continuous capacity and values-
development programs are needed to enhance the 
support mechanisms for this conservation initiative.

CONCLUSION

The present study documented eight species of 
non-volant mammals and four species of birds in the 
unprotected areas of the Mt. Apo Range. This includes 
the endangered Philippine Brown Deer Rusa marianna 
and Philippine Long-tailed Macaque Macaca fascicularis 
philippinensis, and the Vulnerable Philippine Warty Pig 
Sus philippensis, and the Giant Scops-owl Otus gurneyi. 
This only showed that threatened species could also 
be found beyond the protected areas of the Mt. Apo 
Range. Thus, there is a need to continue monitoring the 
forest vertebrate species by supporting forest guarding 
initiatives, given that unsustainable human activities 
might continue to threaten the already-dwindling 
mammal and avian species population. A holistic 
approach in forest governance is necessary to reduce 
the anthropogenic pressures causing wildlife population 
decline. Future studies employing longer camera trap 
monitoring combined with other varying sampling 
methods and approaches are important to understand 
and explore the ecology of the documented species 
and the other species that might not be recorded in 
the study. This has been demonstrated by Tanalgo 
et al. (2019) and Gracia et al. (2021), which indicates 
that integrating findings from multiple datasets, such 
as those from rapid surveys and assessments, is an 
effective way to understand local biodiversity, especially 
in unprotected forested areas of the country. Although 
it yields limited data, camera trapping has been widely 
accepted by the community as a wildlife monitoring 
tool and has given them sufficient information to pursue 
local conservation initiatives. The data obtained were 
used as a baseline for championing wildlife conservation 
and fostering positive perception among locals.
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Filipino Abstrak: Ang ihalas nga mga mananap, sama sa mga 
non-volant mammals ug mga langgam, adunay importante nga 
papel sa pagmintinar sa kahimsog sa ekosistema. Gikonsiderar 
sila nga mga ecological engineers nga nag-impluwensya 
sa komposisyon sa mga tanum sa lasang. Apan tungod sa 
pagkaguba sa kalasangan, pagkawala sa puy-anan, ug paglutos 
sa tawo, ang populasyon niini mikunhod sa nilabay nga mga 
katuigan. Kini nga pagtuon naninguha sa pagpahigayon ug 
imbentaryo sa mga mananap ug pagkuwenta sa gidaghanon sa 
non-volant mammals ug mga langgam gawas sa protektadong 
luna sa Mt. Apo Range, Philippines, pinaagi sa camera trapping 
method. Dugang pa, gitun-an ang mga tawhanong hulga nga 
nakita sa mga nahisgotang lugar. Sa kinatibuk-an, 1,106 ka adlaw 
sa camera trapping ang gihimo sa 2016 ug laing 500 ka adlaw sa 
2020. Base sa 260 ka independent sequences para sa 2016 ug 
2020 nga mga survey, 12 ka mananap ang giila, nga naglangkob 
sa walo ka non-volant mammals ug upat ka langgam. Lakip sa 
giila nga mga mananap mao ang Endangered Philippine Brown 
Deer Rusa marianna ug ang Philippine Long-tailed Macaque 
Macaca fascicularis philippensis. Nakita usab ang Vulnerable 
Giant Scops-owl Otus gurneyi ug ang Philippine Warty Pig Sus 
philippensis. Nakuha usab sa unang higayon ang mga video nga 
ebidensya sa Philippine warty pig Sus philippensis nga naghimo 
ug importanteng papel isip ecological engineer sa tropikal nga 
kalasangan sa Pilipinas. Laing 61 ka independent sequences sa 
wala mailhi nga mga ilaga ang nakit-an sa mga camera traps, 
nga nanginahanglan dugang pang mga teknik sa pagmonitor 
sa mga mananap. Kinahanglang palig-onon ang konserbasyon 
lapas sa giprotektahan nga mga luna sa Mt. Apo Range pinaagi 
sa pagdumala sa kalasangan nga nakabase sa komunidad. Kini 
magsiguro nga ang mga mananap sa lasang mapanalipdan ug 
makonserba gikan sa dugang nga tawhanong hulga.

Author details: Jhonnel P. Villegas is a licensed professional teacher, biologist, 
and early career researcher from Mindanao Island, Philippines. His studies 
primarily focus on wildlife ecology, conservation biology, and regenerative 
education. He specializes in the ecology and conservation of the Philippine 
brown deer Rusa marianna and other non-volant mammals in tropical forests.  
Jireh R. Rosales is a senior lecturer in the Bachelor of Science in Biology 
program of the Faculty of Agriculture and Life Sciences at the Davao Oriental 
State University. He has been an advocate of the conservation of the Philippine 
terrestrial vertebrates and focuses his studies on Philippine mammals and 
amphibians.  Giovanne G. Tampos is an instructor of the Bachelor of Science in 
Biology program under the Faculty of Agriculture and Life Sciences at the Davao 
Oriental State University. He is also the Assistant Supervisor of the Institute 
of Terrestrial Regenerative Biodiversity of the University Research Complex of 
Davao Oriental State University.  Jayson C. Ibanez is Director of Research and 
Conservation at the Philippine Eagle Foundation. He is also a Senior Lecturer at 
the University of the Philippines in Mindanao and an Adjunct Associate Professor 
at the Graduate School of the University of the Philippines in Los Baños. He 
champions biodiversity research and the meaningful and just engagement of 
Indigenous communities in conservation.

Author contributions:  JPV—research design and paper conceptualization, 
data collection, writing and editing the manuscript, and corresponding journal 
submission. JRR—data collection, and writing/editing manuscript. GGT—
research design and paper conceptualization, data collection and curation, and 
editing of the draft. JCI—research design and paper conceptualization, data 
collection and curation, editing of the original draft.

https://doi.org/10.1016/j.gecco.2019.e00539
https://doi.org/10.1016/j.gecco.2019.e00539
https://doi.org/10.1016/j.gecco.2019.e00539
http://www.primate-sg.org/storage/asian-primates-journal/volume-12/APJ1.2.MacaquesSumatra.pdf
http://www.primate-sg.org/storage/asian-primates-journal/volume-12/APJ1.2.MacaquesSumatra.pdf
http://www.primate-sg.org/storage/asian-primates-journal/volume-12/APJ1.2.MacaquesSumatra.pdf
http://www.primate-sg.org/storage/asian-primates-journal/volume-12/APJ1.2.MacaquesSumatra.pdf
https://doi.org/10.1016/j.gecco.2020.e01344
https://doi.org/10.1016/j.gecco.2020.e01344
https://doi.org/10.1098/rspb.2018.0949
https://doi.org/10.1098/rspb.2018.0949




Dr. Ian J. Kitching, Natural History Museum, Cromwell Road, UK 
Dr. George Mathew, Kerala Forest Research Institute, Peechi, India 
Dr. John Noyes, Natural History Museum, London, UK
Dr. Albert G. Orr, Griffith University, Nathan, Australia 
Dr. Sameer Padhye, Katholieke Universiteit Leuven, Belgium
Dr. Nancy van der Poorten, Toronto, Canada 
Dr. Kareen Schnabel, NIWA, Wellington, New Zealand 
Dr. R.M. Sharma, (Retd.) Scientist, Zoological Survey of India, Pune, India 
Dr. Manju Siliwal, WILD, Coimbatore, Tamil Nadu, India 
Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India 
Dr. K.A. Subramanian, Zoological Survey of India, New Alipore, Kolkata, India 
Dr. P.M. Sureshan, Zoological Survey of India, Kozhikode, Kerala, India 
Dr. R. Varatharajan, Manipur University, Imphal, Manipur, India 
Dr. Eduard Vives, Museu de Ciències Naturals de Barcelona, Terrassa, Spain 
Dr. James Young, Hong Kong Lepidopterists’ Society, Hong Kong
Dr. R. Sundararaj, Institute of Wood Science & Technology, Bengaluru, India 
Dr. M. Nithyanandan, Environmental Department, La Ala Al Kuwait Real Estate. Co. K.S.C., 
Kuwait
Dr. Himender Bharti, Punjabi University, Punjab, India
Mr. Purnendu Roy, London, UK 
Dr. Saito Motoki, The Butterfly Society of Japan, Tokyo, Japan
Dr. Sanjay Sondhi, TITLI TRUST, Kalpavriksh, Dehradun, India  
Dr. Nguyen Thi Phuong Lien, Vietnam Academy of Science and Technology, Hanoi, Vietnam 
Dr. Nitin Kulkarni, Tropical Research Institute, Jabalpur, India 
Dr. Robin Wen Jiang Ngiam, National Parks Board, Singapore
Dr. Lional Monod, Natural History Museum of Geneva, Genève, Switzerland.
Dr. Asheesh Shivam, Nehru Gram Bharti University, Allahabad, India
Dr. Rosana Moreira da Rocha, Universidade Federal do Paraná, Curitiba, Brasil
Dr. Kurt R. Arnold, North Dakota State University, Saxony, Germany
Dr. James M. Carpenter, American Museum of Natural History, New York, USA 
Dr. David M. Claborn, Missouri State University, Springfield, USA
Dr. Kareen Schnabel, Marine Biologist, Wellington, New Zealand
Dr. Amazonas Chagas Júnior, Universidade Federal de Mato Grosso, Cuiabá, Brasil
Mr. Monsoon Jyoti Gogoi, Assam University, Silchar, Assam, India 
Dr. Heo Chong Chin, Universiti Teknologi MARA (UiTM), Selangor, Malaysia
Dr. R.J. Shiel, University of Adelaide, SA 5005, Australia
Dr. Siddharth Kulkarni, The George Washington University, Washington, USA
Dr. Priyadarsanan Dharma Rajan, ATREE, Bengaluru, India
Dr. Phil Alderslade, CSIRO Marine And Atmospheric Research, Hobart, Australia
Dr. John E.N. Veron, Coral Reef Research, Townsville, Australia
Dr. Daniel Whitmore, State Museum of Natural History Stuttgart, Rosenstein, Germany.
Dr. Yu-Feng Hsu, National Taiwan Normal University, Taipei City, Taiwan
Dr. Keith V. Wolfe, Antioch, California, USA
Dr. Siddharth Kulkarni, The Hormiga Lab, The George Washington University, Washington, 
D.C., USA
Dr. Tomas Ditrich, Faculty of Education, University of South Bohemia in Ceske 
Budejovice, Czech Republic
Dr. Mihaly Foldvari, Natural History Museum, University of Oslo, Norway
Dr. V.P. Uniyal, Wildlife Institute of India, Dehradun, Uttarakhand 248001, India
Dr. John T.D. Caleb, Zoological Survey of India, Kolkata, West Bengal, India
Dr. Priyadarsanan Dharma Rajan, Ashoka Trust for Research in Ecology and the Environment 
(ATREE), Royal Enclave, Bangalore, Karnataka, India

Fishes 

Dr. Neelesh Dahanukar, IISER, Pune, Maharashtra, India 
Dr. Topiltzin Contreras MacBeath, Universidad Autónoma del estado de Morelos, México 
Dr. Heok Hee Ng, National University of Singapore, Science Drive, Singapore 
Dr. Rajeev Raghavan, St. Albert’s College, Kochi, Kerala, India 
Dr. Robert D. Sluka, Chiltern Gateway Project, A Rocha UK, Southall, Middlesex, UK 
Dr. E. Vivekanandan, Central Marine Fisheries Research Institute, Chennai, India 
Dr. Davor Zanella, University of Zagreb, Zagreb, Croatia
Dr. A. Biju Kumar, University of Kerala, Thiruvananthapuram, Kerala, India
Dr. Akhilesh K.V., ICAR-Central Marine Fisheries Research Institute, Mumbai Research 
Centre, Mumbai, Maharashtra, India
Dr. J.A. Johnson, Wildlife Institute of India, Dehradun, Uttarakhand, India
Dr. R. Ravinesh, Gujarat Institute of Desert Ecology, Gujarat, India

Amphibians 

Dr. Sushil K. Dutta, Indian Institute of Science, Bengaluru, Karnataka, India 
Dr. Annemarie Ohler, Muséum national d’Histoire naturelle, Paris, France

Reptiles 

Dr. Gernot Vogel, Heidelberg, Germany 
Dr. Raju Vyas, Vadodara, Gujarat, India
Dr. Pritpal S. Soorae, Environment Agency, Abu Dubai, UAE.
Prof. Dr. Wayne J. Fuller, Near East University, Mersin, Turkey
Prof. Chandrashekher U. Rivonker, Goa University, Taleigao Plateau, Goa. India
Dr. S.R. Ganesh, Chennai Snake Park, Chennai, Tamil Nadu, India
Dr. Himansu Sekhar Das, Terrestrial & Marine Biodiversity, Abu Dhabi, UAE 
 

Birds 

Dr. Hem Sagar Baral, Charles Sturt University, NSW Australia 
Mr. H. Byju, Coimbatore, Tamil Nadu, India
Dr. Chris Bowden, Royal Society for the Protection of Birds, Sandy, UK 
Dr. Priya Davidar, Pondicherry University, Kalapet, Puducherry, India 
Dr. J.W. Duckworth, IUCN SSC, Bath, UK 
Dr. Rajah Jayapal, SACON, Coimbatore, Tamil Nadu, India 
Dr. Rajiv S. Kalsi, M.L.N. College, Yamuna Nagar, Haryana, India 
Dr. V. Santharam, Rishi Valley Education Centre, Chittoor Dt., Andhra Pradesh, India 
Dr. S. Balachandran, Bombay Natural History Society, Mumbai, India
Mr. J. Praveen, Bengaluru, India
Dr. C. Srinivasulu, Osmania University, Hyderabad, India 
Dr. K.S. Gopi Sundar, International Crane Foundation, Baraboo, USA 
Dr. Gombobaatar Sundev, Professor of Ornithology, Ulaanbaatar, Mongolia 
Prof. Reuven Yosef, International Birding & Research Centre, Eilat, Israel
Dr. Taej Mundkur, Wetlands International, Wageningen, The Netherlands
Dr. Carol Inskipp, Bishop Auckland Co., Durham, UK
Dr. Tim Inskipp, Bishop Auckland Co., Durham, UK
Dr. V. Gokula, National College, Tiruchirappalli, Tamil Nadu, India
Dr. Arkady Lelej, Russian Academy of Sciences, Vladivostok, Russia
Dr. Simon Dowell, Science Director, Chester Zoo, UK
Dr. Mário Gabriel Santiago dos Santos, Universidade de Trás-os-Montes e Alto Douro, 
Quinta de Prados, Vila Real, Portugal
Dr. Grant Connette, Smithsonian Institution, Royal, VA, USA
Dr. P.A. Azeez, Coimbatore, Tamil Nadu, India

Mammals 

Dr. Giovanni Amori, CNR - Institute of Ecosystem Studies, Rome, Italy 
Dr. Anwaruddin Chowdhury, Guwahati, India 
Dr. David Mallon, Zoological Society of London, UK 
Dr. Shomita Mukherjee, SACON, Coimbatore, Tamil Nadu, India 
Dr. Angie Appel, Wild Cat Network, Germany
Dr. P.O. Nameer, Kerala Agricultural University, Thrissur, Kerala, India 
Dr. Ian Redmond, UNEP Convention on Migratory Species, Lansdown, UK 
Dr. Heidi S. Riddle, Riddle’s Elephant and Wildlife Sanctuary, Arkansas, USA 
Dr. Karin Schwartz, George Mason University, Fairfax, Virginia. 
Dr. Lala A.K. Singh, Bhubaneswar, Orissa, India 
Dr. Mewa Singh, Mysore University, Mysore, India 
Dr. Paul Racey, University of Exeter, Devon, UK
Dr. Honnavalli N. Kumara, SACON, Anaikatty P.O., Coimbatore, Tamil Nadu, India
Dr. Nishith Dharaiya, HNG University, Patan, Gujarat, India 
Dr. Spartaco Gippoliti, Socio Onorario Società Italiana per la Storia della Fauna “Giuseppe 
Altobello”, Rome, Italy
Dr. Justus Joshua, Green Future Foundation, Tiruchirapalli, Tamil Nadu, India
Dr. H. Raghuram, The American College, Madurai, Tamil Nadu, India
Dr. Paul Bates, Harison Institute, Kent, UK
Dr. Jim Sanderson, Small Wild Cat Conservation Foundation, Hartford, USA
Dr. Dan Challender, University of Kent, Canterbury, UK
Dr. David Mallon, Manchester Metropolitan University, Derbyshire, UK
Dr. Brian L. Cypher, California State University-Stanislaus, Bakersfield, CA
Dr. S.S. Talmale, Zoological Survey of India, Pune, Maharashtra, India
Prof. Karan Bahadur Shah, Budhanilakantha Municipality, Kathmandu, Nepal
Dr. Susan Cheyne, Borneo Nature Foundation International, Palangkaraja, Indonesia
Dr. Hemanta Kafley, Wildlife Sciences, Tarleton State University, Texas, USA

Other Disciplines 

Dr. Aniruddha Belsare, Columbia MO 65203, USA (Veterinary)
Dr. Mandar S. Paingankar, University of Pune, Pune, Maharashtra, India (Molecular) 
Dr. Jack Tordoff, Critical Ecosystem Partnership Fund, Arlington, USA (Communities)
Dr. Ulrike Streicher, University of Oregon, Eugene, USA (Veterinary)
Dr. Hari Balasubramanian, EcoAdvisors, Nova Scotia, Canada (Communities) 
Dr. Rayanna Hellem Santos Bezerra, Universidade Federal de Sergipe, São Cristóvão, Brazil
Dr. Jamie R. Wood, Landcare Research, Canterbury, New Zealand
Dr. Wendy Collinson-Jonker, Endangered Wildlife Trust, Gauteng, South Africa 
Dr. Rajeshkumar G. Jani, Anand Agricultural University, Anand, Gujarat, India
Dr. O.N. Tiwari, Senior Scientist,  ICAR-Indian Agricultural Research Institute (IARI), New 
Delhi, India
Dr. L.D. Singla, Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, India
Dr. Rupika S. Rajakaruna, University of Peradeniya, Peradeniya, Sri Lanka
Dr. Bahar Baviskar, Wild-CER, Nagpur, Maharashtra 440013, India

 
Reviewers 2020–2022
Due to pausity of space, the list of reviewers for 2018–2020 is available online.

Journal of Threatened Taxa is indexed/abstracted in Bibliography of Sys-
tematic Mycology, Biological Abstracts, BIOSIS Previews, CAB Abstracts, 
EBSCO, Google Scholar, Index Copernicus, Index Fungorum, JournalSeek, 
National Academy of Agricultural Sciences, NewJour, OCLC WorldCat, 
SCOPUS, Stanford University Libraries, Virtual Library of Biology, Zoologi-
cal Records.

NAAS rating (India) 5.64

Print copies of the Journal are available at cost. Write to:
The Managing Editor, JoTT, 
c/o Wildlife Information Liaison Development Society, 
43/2 Varadarajulu Nagar, 5th Street West, Ganapathy, Coimbatore, 
Tamil Nadu 641006, India
ravi@threatenedtaxa.org

The opinions expressed by the authors do not reflect the views of the 
Journal of Threatened Taxa, Wildlife Information Liaison Development Society, 
Zoo Outreach Organization, or any of the partners. The journal, the publisher, 
the host, and the partners are not responsible for the accuracy of the political 
boundaries shown in the maps by the authors. 



www.threatenedtaxa.org

The Journal of Threatened Taxa (JoTT) is dedicated to building evidence for conservation globally by 
publishing peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org.  
All articles published in JoTT are registered under Creative Commons Attribution 4.0 International License 
unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles in 
any medium by providing adequate credit to the author(s) and the source of publication.

OPEN ACCESS

ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)

April 2023 | Vol. 15 | No. 4 | Pages: 22927–23138
Date of Publication: 26 April 2023 (Online & Print)

DOI: 10.11609/jott.2023.15.4.22927-23138

Threatened Taxa

Publisher & Host

Articles

Inventory and abundance of non-volant mammals and birds in the 
unprotected regions of the Mount Apo Range, Philippines
– Jhonnel P. Villegas, Jireh R. Rosales, Giovanne G. Tampos & Jayson C. 
Ibañez, Pp. 22927–22939

Floral biology of Baccaurea courtallensis – an endemic tree species 
from peninsular India
– Karuppiah Nandhini, Vincent Joshuva David, Venugopal Manimekalai 
& Perumal Ravichandran, Pp. 22940–22954

Plant species diversity in the riparian forests of the Moyar River in 
southern India
– Muthu Karthick Nagarajan & Avantika Bhaskar, Pp. 22955–22967

Diversity of bracket fungi (Basidiomycota: Agaricomycetes: 
Polyporaceae) in Jammu Division, Jammu & Kashmir, India
– Brij Bala, Pp. 22968–22989 

Identification, prioritization, and management of biodiversity hot 
specks: a case study of Western Ghats of Maharashtra, India
– Shivam Trivedi & Erach Bharucha, Pp. 22990–23004

Communications

Mammalian diversity of Debrigarh Wildlife Sanctuary, Odisha, India
– Nimain Charan Palei, Bhakta Padarbinda Rath & Sudeep Nayak, 
Pp. 23005–23015

Vertebrate road kills on State Highway 26 in Khandwa Forest Division, 
central India
– Kamran Husain & Prachi Mehta, Pp. 23016–23028

Terrestrial vertebrate and butterfly diversity of Garbhanga Landscape, 
Assam, India
– Pranjal Mahananda, Shah Nawaz Jelil, Sanath Chandra Bohra, Nilutpal 
Mahanta, Rohini Ballave Saikia & Jayaditya Purkayastha, Pp. 23029–
23046

The avian diversity of Chemmattamvayal Wetlands and adjacent areas 
of Kasaragod District, Kerala, India  
– Sreehari K. Mohan, R. Anjitha & K. Maxim Rodrigues, Pp. 23047–
23060

Westward range extension of Burmese Python Python bivittatus in 
and around the Ganga Basin, India: a response to changing climatic 
factors
– Pichaimuthu Gangaiamaran, Aftab Alam Usmani, C.S. Vishnu, Ruchi 
Badola & Syed Ainul Hussain, Pp. 23061–23074

First record of Tanaorhinus viridiluteata Walker, 1861 (Lepidoptera: 
Geometridae: Geometrinae) from Mizoram, India
– B. Lalnghahpuii, Lalruatthara & Esther Lalhmingliani, Pp. 23075–23082

The giant clam commensal shrimp Anchistus miersi (de Man, 1888) 
(Decapoda: Palaemonoidae) new to Lakshadweep Sea, India
– Manu Madhavan, Purushothaman Paramasivam, S. Akash, T.T. Ajith 
Kumar & Kuldeep Kumar Lal, Pp. 23083–23090

Earthworm (Annelida: Clitellata) fauna of Chhattisgarh, India
– M. Nurul Hasan, Shakoor Ahmed, Kaushik Deuti & Nithyanandam 
Marimuthu, Pp. 23091–23100

Recent Foraminifera from the coast of Mumbai, India: distribution and 
ecology
– Ganapati Ramesh Naik, Manisha Nitin Kulkarni & Madhavi Manohar 
Indap, Pp. 23101–23113

Short Communications

Additional breeding records of Hanuman Plover Charadrius seebohmi 
E. Hartert & A.C. Jackson, 1915 (Aves: Charadriiformes: Charadriidae) 
from southeastern coast of India
– H. Byju, N. Raveendran, S. Ravichandran &  R. Kishore, Pp. 23114–
23118

A study on the breeding habits of Red-wattled Lapwing Vanellus 
indicus Boddaert, 1783 (Aves: Charadriformes: Charadridae) in the 
agricultural landscape of Muzaffarnagar District, Uttar Pradesh, India
– Ashish Kumar Arya, Kamal Kant Joshi, Deepak Kumar & Archana 
Bachheti, Pp. 23119–23122

Rediscovery and redescription of Urolabida nilgirica Yang (Hemiptera: 
Heteroptera: Urostylididae) from India
– Pratik Pansare, H. Sankararaman & Hemant V. Ghate, Pp. 23123–
23130

The perception of bee and wasp fauna (Hymenoptera: Aculeata) 
by the inhabitants of Mangdi Valley, central Bhutan
– Kinley Tenzin, Pp. 23131–23135

Note

Breeding record of Little Ringed Plover Charadrius dubius jerdoni 
Legge, 1880 (Charadriidae: Charadriformes) from Tamil Nadu, India
– H. Byju, Yoganathan Natarajan, N. Raveendran & R. Kishore, 
Pp. 23136–23138

https://www.threatenedtaxa.org/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://zooreach.org/?page_id=2
http://zooreach.org

	Blank Page



