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Begonia cabanillasii, a  new species of Begonia discovered in  El Nido, Palawan and the latest                   
addition to the species rich section Baryandra.  It is 25th begonia species found on the island and the 
133rd recorded in the Philippines, and is named after the Palawan conservationist and field guide                
William Cabanillas.  The decorative orbicular leaves of B. cabanillasii sets this species apart from 
other begonia species.  
 
Photo credits: William Cabanillas 



É2020 Palawan Council for Sustainable Development                                                                                                                                        4 

 

i 

 

 

 

 

 

 

 

 

 

 

 

 

Editorial Board 

 

Atty. Teodoro Jose S. Matta 

Executive Director 

 

Atty. Adelina B. Benavente-Villena 

Deputy Executive Director  

 

Dir. Josephine L. S. Matulac, EnP 

 Director II, Planning Services 

 

NiŔo Rey C. Estoya, MNSA 

Director-Designate, Operations Services 

 

Technical Editor 

 

Engr. Madrono P. Cabrestante  Jr. 

Head, ECAN Monitoring and Evaluation Division 

 

Dr. Marianne Faith G. Martinico-Perez 

 ECAN Monitoring and Evaluation Division 

 

 Editorial Staff 

  

Celso S. Quiling 

Environmental Education and Extension Division 

 

Sharon-Jully Untalan 

ECAN Monitoring and Evaluation Division 

 

 

ISSN: 2423-222X 

ÉPalawan Council for Sustainable Development 

PCSD Building, Sports Complex Road, Sta. Monica Heights 

Puerto Princesa City, Palawan, 5300, Philippines 



É2020 Palawan Council for Sustainable Development                                                                                                                                         5 

 

ii 

 

 In behalf of the Palawan Council for Sustainable Development Staff, I am pleased to 

present the 2020 edition of Our Palawan Journal.  

 We take pride that Palawan is known as the countryôs last ecological frontier. It is 

therefore our mutual common responsibility to keep this legacy for the future generations of 
PalaweŔos to enjoy the bounty of resources we have today. We are simply fortunate to call 
Palawan, a UNESCO Biosphere Reserve, our home! Thus, we have to be conscious of our 

role as stewards of our very own home.  

 The enactment of the SEP for Palawan way back in 1992 has envisioned the 

sustainable development of our provinceôs fragile paradise. The main strategy of the SEP is 

the establishment of the graded system of protection and development control over the 

whole of Palawan through the Environmentally Critical Areas Network (ECAN) while 

strategic approaches adopted under RA 7611 included environmental research. Hence, this 

publication is pursued to chronicle related research works of our partners and researchers, 

consistent with the goals of the SEP.  

 While we are still coping with the challenges of the pandemic that has slowly 

transitioned our routines into a entirely new perspective, we have accomplished this issue as 

our year-end contribution to the continuing generation of knowledge and information. 

Palawan has a throve of interesting biodiversity information yet to be uncovered. We 

certainly welcome possible discovery of potentials present in our environment.  

 The objective of this journal is to serve as available platform for the research works 

where student-researchers, professionals and experts can share and at the same time access 

valuable study outputs and findings. Since our maiden issue back in 2015, we are now on 

our sixth volume. This is a manifestation of our commitment to provide accessible 

information through this humble initiative. We will pursue this publication as we continue to 

explore local and international partnerships that will generate more information to support a 

science-based decision-making processes. 

 In this issue, we are publishing four (4) full researches and six (6) research bits. We 

also feature in-house papers with inputs from our collaborators.  

 While we wrap-up for 2020, I am confident that with the unwavering support of our 

stakeholders we will be able to achieve more in the coming years. As we work collectively, 

the gains will redound to a better Palawan, a refuge for all PalaweŔos, either by birth, or by 

choice! 

 

 

TEODORO JOSE S. MATTA, Esq. 
Executive Director 

Palawan Council for Sustainable Development Staff 

EXECUTIVE DIRECTORôS MESSAGE 
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About the Our Palawan Journal 

 

 

Our Palawan is an Open Access journal. It is made freely available for researchers,                      

students, and readers from private and government sectors that are interested in the                      

sustainable management, protection and conservation of the natural resources of the                    

Palawan Biosphere Reserve.   It is accessible online through the websites of Palawan                 

Council for Sustainable  Development (pcsd.gov.ph) and Palawan Knowledge Platform for 

Biodiversity and Sustainable Development (pkp.pcsd.gov.ph).  Hard copies are also                     

available at the PCSD  Library. These are also provided to our partner government agencies 

and academic institutions.  The authors and readers can read, download, copy, distribute, 

print, search, or link to the full texts of published articles. 

  

Our Palawan practices a double-blind peer review. The review process has basically three 

stages: (1) primary checking (the Editors make sure that the manuscript complies with the                         

Authorôs Guidelines); (2) review by the external reviewers, involving an assessment of its          

suitability for publication (compatibility with Our Palawanôs aims and scopes, evidence of  

research, sufficiency of references to the international literature, and scientific soundness); 

and (3) proofreading and checking whether the article is written in compliance with the               

Authorôs Guidelines. 

 

Submission of Manuscript.  For the next issue, submission of manuscripts is now open for           

acceptance. Manuscripts should comply with the Authorôs Guidelines which could be                  

obtained by e-mail from the Editors at research@gmail.com. You may also visit us at 

EMED, 2F PCSD Building, Sta. Monica Puerto Princesa City, Palawan. 

  

Copyright. The articles for publication should not violate the other authorôs rights and                     

copyright, fully or partially, through plagiarism (including self-plagiarism) or inclusion of   

elements (such as figures and photos) that do not belong to the author and for which no           

written consent to use is given by the owner. The authors ensure that the paper has not been 

published or submitted for publication to any other journal and that the research described in 

the paper is original.  The author also assumes full responsibility for the contents, correct-

ness and  originality of the paper. 
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ABSTRACT 

 
The Balabac Mouse Deer (Tragulus nigricans) is among the 
threatened mammal species of the  Philippines.  Despite  its              
conservation  importance,  it  is  also  the  least  studied  species  
of mouse  deer.  In  this  study,  the  researchers  provide  the  
species  current  population  and distribution  status  on  the      
Balabac  Island  Group,  Palawan.  The  researchers  conducted  
the assessment  between  4ï15  July  2018  by  establishing               
random  transect  lines  and  employing opportunistic searches 
and informal community interviews. The species population               
densities were calculated using the program DISTANCE. The 
researchers also performed an ensemble habitat  suitability                    
modeling  using  the  óSSDMô  package  of  R.  The  calculated  
densities  of mouse deer and area of predicted suitable habitats 
were utilized to estimate the species total population on its                   
current range. There were  23 individuals of mouse deer observed 
from14 transect lines, seven on mainland Balabac and 16 on          
Bugsuk. The analysis revealed that the Balabac Mouse Deer has 
an estimated density of 0.227Ñ0.10/ha (CV = 44.90; lower CI 
=0.086; upper CI = 0.601) on Balabac island and 0.798Ñ0.55/ha 
(CV=69.75; lower CI = 0.204; upper CI = 3.121) on Bugsuk. The 
product of density estimates and suitable habitat generated a total 
of 10,112 individuals of mouse deer. The results show the species 
is now restricted to at  least  three  islands  (mainland  Balabac,  
Bugsuk,  Pandanan),  persisting  at  extremely  low densities; and 
with the remaining populations are threatened by habitat                       
conversion and direct persecution.  The  results  indicate  that  
there  is  an  immediate  need  for  conservation  of  the species 
and its remaining natural habitat. 

Population and Distribution Status of the Endangered Balabac Mouse Deer 
(Tragulus nigricans) from Balabac Islands, Palawan* 

Keywords:   

Palawan endemic 
population estimate 
habitat suitability 

*The conduct of this research was funded through the Wildlife Management Fund of the Palawan Council for 
Sustainable Development.  December 2018.  

 

Our Palawan 
The Scientific Journal of Palawan Council for Sustainable Development 

Research and Analysis 
Life on Land  

This article is also available on-line at www.pkp.pcsd.gov.ph 

         

PCSDS/Our Palawan 2020 (6):1-13 
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 INTRODUCTION 

 

 Chevrotains   or   mousedeer   are   

ancient   group   of   mammals   which   

currently   has   three recognized genera  ï 

Hymoschus (Africa), Moschiola (South 

Asia) and  Tragulus (Southeast Asia;  

Meijaard  and  Groves  2004;  Groves  and  

Grubb  2011).  Genus  Tragulus  has  six 

recognized  species  including  the  Balabac  

Mouse  Deer  (Tragulus  nigricans).  The  

Balabac Mouse  Deer,  also  locally known  

as  ñPilandokò,  is  found  only on  Balabac  

Island  Group  in southern Palawan, 

Philippines (Allen 1910; Sanborn 1952; 

Heaney et al.1998; Oliver 1993). The 

species was considered previously as a 

subspecies of Tragulus napu until recent 

study suggests  that  it  is  a  distinct  

species  because  of  unique  morphological  

characters  (Meijaard and Groves 2004). 

Since then the Balabac Mouse Deer was 

treated as species restricted only to Balabac 

Islands . 

 The  Balabac  Mouse  Deer  has  been  

historically  recorded  on  Balabac,  Ramos  

and Bugsuk islands (Oliver 1993; Heaney et 

al. 1998). It was also introduced on Calauit 

Island (found in the northern tip of 

Palawan) and reported to has been 

successfully bred there since 1982  (Oliver  

1993).  Recently,  Rico  and  Oliver  (2008)  

reported  that  in  2006  a  total  of  29 

individuals (7 in captivity, 22 in the wild) 

were still present on Calauit. However, after 

three years, the Palawan Council for 

Sustainable Development (PCSD) reported 

that approximately 20  individuals  were  left  

on  the  island  (PCSD  unpublished  data).  

 The  species  is  listed currently  as  

ñEndangeredò  by  the  International  Union  

for  Conservation  of  Nature  (IUCN) 

because  it  is  occurring in  relatively small  

range  (<  5000  km2),  and  undergoing 

population decline  (IUCN 2018).  In  1993,  

the  mouse  deer  was  reported  to  be  

locally  widespread  and common despite of 

heavy hunting pressure (Oliver 1993, 

Heaney et al. 1998). Most recently, 

Widmann  et  al.  (2017)  reported  that  the  

mouse  deer  could  be  encountered  

regularly  in Bugsuk,  and  it  has  an  

estimated  population  density  of 61  

individuals/km2. They  also suggested  that  

Bugsuk  could  be  the  remaining stronghold  

for  the  species.  The  mouse  deer inhabits  

a  variety  of  habitats,  including  pristine  

and  secondary  forests,  shrublands  and 

mangroves. However, these habitats are 

being altered significantly. For example, 

forest data from   the   National   Mapping   

and   Resource   Information   Authority   

(NAMRIA)   of   the Philippines shows that  

there was a  decline  of forest cover  in 

Balabac  between 2003ï2010, resulting to 

small forest cover left (Mallari et al. 2001; 

NAMRIA 2010). 

 At present, there are no available 

information about the species  present  

distribution and population on other islands, 

and how much of their natural habitats are 

retained (Mallari et  al.  2001).  The  lack  of  

PCSDS/Our Palawan 2020 (6):1-13 
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information  relating  to  these  topics  often  

hinders conservation interventions. 

Therefore, this study aimed to contribute 

filling these gaps. It focused on providing 

the latest information on the geographic 

distribution and population status of Balabac 

Mouse Deer. The species potential suitable 

habitats was likewise determined and 

utilized it to approximate the species overall 

population. 

 

METHODOLOGY 

 

Study Site 

 The  Balabac  Island  Group  is  located  

at  the  southernmost  tip  of  Palawan  

province  in  the Philippines.  Its  major  

islands  include  the mainland  Balabac,  

Ramos,  Bancalaan,  Matangule, Pandanan, 

and Bugsuk (Figure 1). It has a collective 

total land area of 580 km2. Most islands  

are  flat  and  below  sea  level,  with  

highest  elevation  reaching only about  545  

m  on mainland  Balabac.  The  Balabac  

Islands  and  the  rest  of  southern  

Palawan  are  of  volcanic origin,  

dominated  by rocks  of  oceanic  affinity 

similar  to  those  in  the  northwestern  part  

of Borneo (Steuer et al. 2013). Originally, 

the natural vegetation on these islands is 

composed of lowland forests on the 

interior, while beach and mangrove forests 

along the coast (Mallari et al. 2001).  

PCSDS/Our Palawan 2020 (6):1-13 

Figure 1. Map of Balabac Island Group, located in the southernmost tip of Palawan                
province. It shows the sites covered by this study vis-a-vis species observation. Shown also 
are the historical records obtained from Global Biodiversity Information Facility (see also 
Table 1). 
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Population Survey and Density Estimates 

 The  mouse deer population was                   

surveyed by employing 1-2 km x 50 m strip 

transect, depending on the siteôs                 

accessibility. Fourteen transects were                 

established and positioned randomly,       

traversing different  habitat  types  

(cultivation,  mangroves,  secondary  and  

primary  forests).  Each  transect was                

surveyed by 1-2 persons, beginning at 

18:00h to 22:00h. Number of individuals                     

observed within  the  transect  were                     

recorded  including  the  perpendicular                

distance  from  the  center,  and activity  

(e.g.,  resting,  foraging)  upon  first   notice.  

We  also  performed   opportunistic  search, 

particularly on small islands. Informal               

During  the assessment,  a  relatively  

good  extent  of  these  vegetations  were                       

retained, particularly  on  Balabac,                    

Pandanan  and  Bugsuk  (Figure  2;  Figure  

3a)  while  many  of  the smaller  islands  

now  have  coconut  plantations  and                

settlements  (Figure  3b).  The  climatic 

condition in the region is not very                      

pronounced where islands are mostly dry 

from November to  April,  while  wet  

throughout  the  rest  of  the  year.  The     

annual  average  temperature  and annual  

precipitation  in  Balabac  is 26ÁC  and  

1890  mm,  respectively.  The surveys were 

conducted  our surveys between 04ï15 July 

2018. The sites we visited were mostly wet 

as it rained almost throughout the survey 

period. 

PCSDS/Our Palawan 2020 (6):1-13 

Figure 2. The vegetation types of Balabac Islands, derived from 2015 land satellite image 
(C. E. Supsup, unpublished data). 
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Table 1. The specific sites  in Balabac, Palawan visited during the assessment, with                       
corresponding observation notes. Outlined also are the geographic coordinates (in decimal 
degree) of each site.   

PCSDS/Our Palawan 2020 (6):1-13 
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community interviews were also conducted 

to determine areas of recent sightings. 

 The program DISTANCE  v.7.2  (http://

distancesampling.org/; Buckland  1993; 

Buckland  et  al.  2004) was used to                

calculate  the  species  population  density.   

Density  estimate  was calculated                     

separately  for  both   mainland  Balabac  

and  Bugsuk   because  each  has  different 

vegetative condition and anthropogenic 

pressure, which could affect the species     

population. The line  transect  analysis  of  

DISTANCE was used and  utilized  the                  

following  data  from  the  observation: 

number of individuals (cluster size),                    

perpendicular distance and total area                     

surveyed.  Observations  included  in  the  

analysis  were  all  from  forested  area.                  

During  the  analysis,  all species records  

were retained regardless of the distance. The 

farthest  detection of mouse deer is               

approximately 25 m and the nearest is 1 m. 

Figure 3. Aerial photos of (a) forest retained in the northern part of Bugsuk island;             
cultivated areas on (b) Balabac  and (c )Casiksican islands in Balabac Island Group, Palawan.                               

PCSDS/Our Palawan 2020 (6):1-13 

(a) 
(b) 

(c) 

http://distancesampling.org/
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