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Palawan Council for Sustainable Development Staff

EXECUTIVE DIRECTOR’S MESSAGE

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 country’s last ecological frontier. It is
therefore our mutual common responsibility to keep this legacy for the future generations of
Palaweňos 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 province’s 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 Palaweňos, either by birth, or by
choice!

TEODORO JOSE S. MATTA, Esq.
Executive Director

©2020 Palawan Council for Sustainable Development
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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
Author’s Guidelines); (2) review by the external reviewers, involving an assessment of its
suitability for publication (compatibility with Our Palawan’s 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
Author’s Guidelines.
Submission of Manuscript. For the next issue, submission of manuscripts is now open for
acceptance. Manuscripts should comply with the Author’s 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 author’s 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, correctness and originality of the paper.
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This article is also available on-line at www.pkp.pcsd.gov.ph

Population and Distribution Status of the Endangered Balabac Mouse Deer
(Tragulus nigricans) from Balabac Islands, Palawan*
Palawan Council for Sustainable Development Staff

ABSTRACT

Keywords:
Palawan endemic
population estimate
habitat suitability

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 4–15 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 ‘SSDM’ 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 0.227±0.10/ha (CV = 44.90; lower CI
=0.086; upper CI = 0.601) on Balabac island and 0.798±0.55/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.

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

©2020 Palawan Council for Sustainable Development
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INTRODUCTION

Sustainable Development (PCSD) reported
that approximately 20 individuals were left

Chevrotains
ancient

group

or

mousedeer

of

mammals

are
which

on the island (PCSD unpublished data).
The

species

is

listed currently

as

currently has three recognized genera –

“Endangered” by the International Union

Hymoschus (Africa), Moschiola (South

for

Asia) and

Tragulus (Southeast Asia;

because it is occurring in relatively small

Meijaard and Groves 2004; Groves and

range (< 5000 km2), and undergoing

Grubb 2011). Genus Tragulus has six

population decline (IUCN 2018). In 1993,

recognized species including the Balabac

the mouse deer was reported to be

Mouse Deer (Tragulus nigricans). The

locally widespread and common despite of

Balabac Mouse Deer, also locally known

heavy

as “Pilandok”, is found only on Balabac

Heaney

Island

Widmann et al. (2017) reported that the

Group

in southern Palawan,

Conservation

Philippines (Allen 1910; Sanborn 1952;

mouse

Heaney et al.1998; Oliver 1993). The
species was considered previously as a

hunting
et

al.

deer

of

Nature

pressure
1998).

(IUCN)

(Oliver
Most

could

be

regularly

in Bugsuk,

and

estimated

population

1993,

recently,

encountered
it

density

has

an

of 61

2

subspecies of Tragulus napu until recent

individuals/km . They also suggested that

study suggests

distinct

Bugsuk could be the remaining stronghold

species because of unique morphological

for the species. The mouse deer inhabits

characters

(Meijaard and Groves 2004).

a variety of habitats, including pristine

Since then the Balabac Mouse Deer was

and secondary forests, shrublands and

treated as species restricted only to Balabac

mangroves. However, these habitats are

Islands .

being altered significantly. For example,

that

it

is

a

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)

forest data from
and

Resource

the

National

Information

Mapping
Authority

(NAMRIA) of the Philippines shows that
there was a
Balabac

decline

of forest cover

in

between 2003–2010, resulting to

small forest cover left (Mallari et al. 2001;
NAMRIA 2010).
no

available

reported that in 2006 a total of 29

information about the species

present

individuals (7 in captivity, 22 in the wild)

distribution and population on other islands,

were still present on Calauit. However, after

and how much of their natural habitats are

three years, the Palawan Council for

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

©2020 Palawan Council for Sustainable Development
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information relating to these topics often

province in the Philippines. Its major

hinders

interventions.

islands include the mainland Balabac,

Therefore, this study aimed to contribute

Ramos, Bancalaan, Matangule, Pandanan,

filling these gaps. It focused on providing

and Bugsuk (Figure 1). It has a collective

the latest information on the geographic

total land area of 580 km2. Most islands

distribution and population status of Balabac

are flat and below sea level, with

Mouse Deer. The species potential suitable

highest elevation reaching only about 545

habitats

m on mainland Balabac. The Balabac

conservation

was

likewise

determined

and

utilized it to approximate the species overall

Islands

population.

Palawan

and
are

the

rest
of

of

southern

volcanic origin,

dominated by rocks of oceanic affinity
similar to those in the northwestern part

METHODOLOGY

of Borneo (Steuer et al. 2013). Originally,
the natural vegetation on these islands is

Study Site
The Balabac Island Group is located
at

the

southernmost

tip

of

Palawan

composed of lowland forests on the
interior, while beach and mangrove forests
along the coast (Mallari et al. 2001).

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).
©2020 Palawan Council for Sustainable Development
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Figure 2. The vegetation types of Balabac Islands, derived from 2015 land satellite image
(C. E. Supsup, unpublished data).
During the assessment, a relatively
good extent of these vegetations were
retained,

particularly

on

Balabac,

Population Survey and Density Estimates
The

mouse deer population was

surveyed by employing 1-2 km x 50 m strip

Pandanan and Bugsuk (Figure 2; Figure

transect,

3a) while many of the smaller islands

accessibility.

now

established

have

settlements

coconut
(Figure

plantations
3b). The

and

climatic

depending
Fourteen
and

traversing

on

the

transects

positioned

different

site’s
were

randomly,

habitat

types

condition in the region is not very

(cultivation,

pronounced where islands are mostly dry

primary

from November to

wet

surveyed by 1-2 persons, beginning at

throughout the rest of the year. The

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

annual average temperature and annual

observed within

precipitation

recorded

in

April,

Balabac

while

is 26°C

and

mangroves, secondary and

forests).

Each

the

including

transect was

transect
the

were

perpendicular

1890 mm, respectively. The surveys were

distance from the center, and activity

conducted our surveys between 04–15 July

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

2018. The sites we visited were mostly wet

We also performed opportunistic search,

as it rained almost throughout the survey

particularly on small islands. Informal

period.
©2020 Palawan Council for Sustainable Development
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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.

©2020 Palawan Council for Sustainable Development
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(b)

(a)

(c)

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.

community interviews were also conducted

population. The line transect analysis of

to determine areas of recent sightings.

DISTANCE was used and

The program DISTANCE v.7.2 (http://
distancesampling.org/; Buckland
Buckland

et

al.

1993;

2004) was used to

following
number

data
of

perpendicular

from

individuals
distance

utilized

the

observation:

(cluster
and

the

total

size),
area

calculate the species population density.

surveyed. Observations included in the

Density

calculated

analysis were all from forested area.

mainland Balabac

During the analysis, all species records

and Bugsuk because each has different

were retained regardless of the distance. The

vegetative condition and anthropogenic

farthest

pressure, which could affect the species

approximately 25 m and the nearest is 1 m.

estimate

separately for both

was

©2020 Palawan Council for Sustainable Development
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The half-normal key function was used for

csi.cgiar.org),

detection model and the best model fit was

Quantum GIS (QGIS;

selected

Vegetative cover was obtained from the

based

Information

on

lowest

Akaike

(AIC)

value

Criterion

National

and

processed

Mapping

using

https://qgis.org).
and

Resource

(Buckland 1993). To estimate the total

Information Authority of the Philippines.

population of the Balabac Mouse Deer on

All variables used were in raster grid

its current range (Balabac, Bugsuk and

format (ASCII),

Pandanan Islands), the calculated density

resolution of approximately 1 km2.

(Dd) and multiplied with the total area of
predicted

suitable

generated

from

the

habitat

(SH)

ensemble

habitat

suitability modeling were used (see below)
following Zeng et al. (2015) Supsup and
Asis (2018).

species

model

was

ensemble

uniform

habitat

suitability

constructed

using an

approach

models

spatial

produced

i.e., combining
from

different

algorithms. We used the ‘SSDM’ package
(Schmitt et al. 2017) of R version 3.4.4 (R
Core

Nd = Dd × SH

Team

project.org).

2018;

https://www.r-

Algorithms

used

were

where:

maximum entropy (MAXENT; Phillips et

Nd is estimated population of the
Balabac Mouse Deer,
Dd is density of Balabac Mouse Deer
calculated using DISTANCE,
SH is area of predicted suitable
habitats.

al.

Species Habitat Suitability Analysis
To

predict

habitats,

a

presence,

the

total
15

coordinates)
variables,

species

of

36

absence;

and

records
in

nine

composed

suitable
(21

geographic

environmental
of

climatic,

topographic and vegetative condition were
used. The climatic data was obtained
from

The

with

the

(WorldClim;

Global

Climate

Database

https://www.worldclim.org).

Topographic data including slope and
aspect were derived
elevation

model

from
(DEM)

the

digital

of

Shuttle

2004,

2006),

classification

tree

analysis (CTA; Therneau et al. 2015),
support vector machines (SVM; Meyer et
al. 2015), random forest (RF;
Wiener

2002),

models

(GMB;

Liaw and

generalized
Ridgeway

boosted

2015)

and

generalized additive models (GAM; Wood
2006). To

represent the species suitable

habitat, the generated ensemble model
using

the

sensitivity

and

specificity

threshold value was reclassified , following
Liu et al. (2005). Therefore, predicted
areas with probability value above the
threshold

(0.571)

were

classified

suitable

habitat,

and

below

as
were

considered unsuitable. Finally, area of
predicted suitable habitat was calculated
using QGIS.

Radar Topography Mission (https://srtm.

©2020 Palawan Council for Sustainable Development
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RESULTS
Density and Population Estimates
There were a total of 23 individuals of
Balabac Mouse Deer observed from 14
transects, seven on Balabac and 16 on
Bugsuk. Locals reported recent sightings of
the species in several localities

of

Balabac and Ramos Islands, but the

researchers failed to detect it during the
validation (Table 1). The density analysis
using DISTANCE revealed that Balabac
Mouse Deer has a population density
estimate

of

0.227±0.10

per

hectare

(± Standard Error; Coefficient of Variation
or CV = 44.90) on Balabac, with lower and

Bugsuk compared with mainland Balabac.

Figure 4. Graph showing the estimated
population of Balabac Mouse Deer on its
current range (i.e., Balabac, Bugsuk and
Pandanan), generated using the calculated
density from DISTANCE and predicted
suitable
habitats
from
ensemble
suitability modeling (see
Figures 5-6).
The circles indicate the estimated population
calculated using the density estimate, and the
whiskers are the lower and upper confidence
limits.

The product of density estimates and

Pearl Farm in Bugsuk also reported that the

predicted suitable habitat generated a total

species might still present on Pandanan

population of approximately 10,112, with

Island because individuals are often seen

highest estimate in Bugsuk followed by

crossing the shallow sea between Bugsuk

Pandanan

4).

and Pandanan. This study failed to detect the

However, this estimate relies on the

species on Ramos (including its small

assumption that all

predicted suitable

neighboring

habitats are free from any anthropogenic

Candaraman

pressure.

According to locals, in larger islands of

upper 95%

confidence interval

(CI) of

0.086 and 0.601, respectively. Whereas, in

Bugsuk, its density is 0.798±0.55 per
hectare (Lower CI = 0.204; Upper CI =
3.121; CV = 69.76). This result indicates
that the mouse deer has higher density in

and Balabac

(Figure

islands),
and

Casiksican,

Canibungan islands.

Bancalaan and Matangule, the species has
Distribution Status and Suitable Habitat
During the assessment, the species were
only
Bugsuk.

detected

in

Balabac

and

Locals and the staff of Jewelmer

©2020 Palawan Council for Sustainable Development

not been seen in the last few

years. The

ensemble habitat suitability model shows
that,

at present, the

Balabac are still suitable

major islands of

for the species.

8

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

But the islands of Balabac, Bugsuk and

Therefore, also having the good extent

Pandanan are the only areas with high

of suitable habitats for the species (Figures

probability of suitability (>.70 or 70%)

5-6).

Figure 5. The ensemble habitat suitability model generated using the ‘SSDM’
package of R. Warmer colors indicate areas with high suitability for the Balabac Mouse
Deer in Balabac Island Group, Palawan.

Figure 6. The reclassified ensemble habitat suitability model using the sensitivity and
specificity threshold in Balabac Island Group. The suitable habitat shown was used to
calculate the species estimated population, but excluding Bancalaan, Matangule and other
small islands.
©2020 Palawan Council for Sustainable Development
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DISCUSSION

is the stretch of forest covering the
barangay of Poblacion, Malaking Ilog,

This study revealed that the Balabac
Mouse Deer is still occurring on the
islands of Balabac, Bugsuk and possibly
Pandanan.

However,

they

persist

at

extremely low densities. The low-density
estimates could be attributed to our small

sample size and detection rate (particularly
on Balabac), or possibly due to the impact
of increasing anthropogenic pressure

on

the islands, which might have reduced the
species population in the past few years.
The latter could be the main driver of the
species decreasing densities.

Indalawan, Agutayan, Rabor and Pasig. The
hunting pressure in Balabac remains high
where locals reported that individuals are
still being captured and sold for about
Php250–300. On
present

but

the presence

Bugsuk, hunting is also

often
of

limited because

Jewelmer

Pearl

of

Farm

where unauthorized access to its property
(ca.

70%

of

Bugsuk)

is

prohibited.

During our survey on the island, several
snare traps were observed along our transect
lines (Figure 7), and also, one of the locals
we interviewed presented several jawbones
of the mouse deer they recently captured

During the assessment, it was observed

(Figure 8). This indicates that mouse deer

in Balabac that many of the species’

population is still abundant in Bugsuk.

natural habitats (i.e., forests) in lower

However, there is no detected species on

elevations

Ramos and nearby small islands despite of

were already

agricultural plots (see

converted to

Figure 3b).

The

only good extent of habitat left in Balabac

the extensive search for three days.

The

researchers believe that the conversion of

Figure 7. Snare traps observed along the transect lines in Bugsuk, Balabac, Palawan.

©2020 Palawan Council for Sustainable Development
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Figure 8. Some of the jawbones of the Balabac Mouse Deer presented by a hunter in
Bugsuk, Balabac, Palawan.
natural

habitats

in

almost

all

small

area) and

natural forests have been

islands (Ramos, Casiksican, Candaraman,

converted to

Canibungan) have negatively impacted the

estimate relies on the assumption that all

species.

predicted suitable islands are free from

coconut plantations. Our

At present, there are no estimate of the

anthropogenic pressures because suitable

species total population (IUCN 2018). This

habitats were predicted using climatic,

study is the first attempt to estimate the

topographic

species population by utilizing modern

Therefore, hunting

pressure

tools to approximate animal densities and

disturbance

not

predict suitable habitats. The estimation

results only show that the species still has

generated a total population of approxi-

relatively abundant population, particularly

mately 10,112 individuals for the islands

in Bugsuk where natural

of Balabac, Bugsuk and Pandanan. It

good condition, and with very limited pres-

excluded other predicted suitable areas

sure. Study of mouse deer population in

such

and

tropical forests suggest that mouse deers

no

could reach a density of ca. 70 individ-

as

Ramos,

Bancalaan

Matangule

because

there

are

and
were

vegetative

conditions.
and

accounted.

other
Our

habitats are in

confirmed records from these islands; and

uals per km2

the fact that these islands now have

intact and food sources are abundant

settlements

(Heydon 1997).

(almost

60–70%

of

©2020 Palawan Council for Sustainable Development
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CONCLUSION AND

Puna of Puerto Princesa Subterranean River

RECOMMENDATION

National Park; and Jack B. Avanceña of
Puerto Princesa City, Philippines.

The estimation of species population
with the use of opportunistic searches,
informal

community

interviews

and

program DISTANCE revealed that there
are approximately 10,112 individuals of

mouse deer in the islands of Balabac,
Bugsuk and Pandanan in Palawan.
The assessment results only show
that

the

distribution

and

population

status of the Balabac Mouse Deer is
now restricted to at least three major
islands (Balabac, Bugsuk and Pandanan),
with

the

remaining

populations

threatened by habitat conversion and
direct

persecution.

It

is

therefore

recommended that a conservation initiative
focusing on the species and its
must

be

implemented.

habitat

The species

current populations are isolated (except
Bugsuk

and

Pandanan),

preventing

population exchange, and thus making the
species more prone to extinction if conser-
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Our Palawan

The Scientific Journal of Palawan Council for Sustainable Development

Research and Analysis
Life on Land

Geographic Distribution, Population and Conservation Status of the Palawan
Hill Myna Gracula religiosa palawanensis (Sharpe, 1890)*
Palawan Council for Sustainable Development Staff
ABSTRACT

Keywords:
Suitable habitat
model
Palawan Hill
Myna
population
estimation
vegetation

In recent years, there has been an increase in reports of poaching in
Palawan. The number of animals being seized by authorities is
alarming, reaching over hundreds of individuals annually. Among
the heavily poached bird species is the Palawan Hill Myna. This
study provides the first attempt to identify species geographic
distribution, population and conservation status. This study utilized
the transect line method to survey the population of hill myna and
summarized all available occurrence records from online repositories
and published reports. Population density estimate and detection
probability were analyzed using the “Rdistance” package of R.
Suitable habitat was predicted using an ensemble modeling approach
implemented in “SSDM” package. A total of 59 individuals of hill
myna from 18 of 35 transect lines was observed from the field.
Analysis revealed that hill myna has a population density of 0.10 per
hectare (lower CI = 0.07, upper CI = 0.14) in sampling sites with
detection probability of 83%. The product of density estimate and
suitable habitat produced an estimated population size of 41,745–
83,490 individuals for the entire Palawan. Ensemble model showed
that nearly all forest habitats in Palawan are highly suitable for the
species. Land cover types, temperature annual range and seasonality,
and annual precipitation are the top environmental variables with
significant contribution to suitable habitat model. This study
revealed that Palawan Hill Myna remains widely distributed in
Palawan with relatively large population left. However, the
population estimate should be accepted with caution because it is too
coarse and suitable habitat model was derived mainly from climate
and vegetation data.

*The conduct of this research was funded through the Wildlife Management Fund of the Palawan Council
for Sustainable Development. December 2019.
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INTRODUCTION

Resolution No. 15-521 s. 2015; Widmann
et al. 2008).

The Common Hill Myna

Gracula

religiosa is one of the most popular and
heavily traded bird pets worldwide due to its
ability to imitate different sounds including
human speech. The Hill Myna is a polytypic
species

with

its

taxonomy

remains

unresolved (Bertram 1970; Eaton et al.
2015). It has eight recognized subspecies
(Del Hoyo et al. 2016), one of which is
found in Palawan, Philippines, the Palawan
Hill Mynah G. r. palawanensis or locally
known

as

“Kiyaw”.

There

is

little

information available about the status of Hill
Myna in Palawan, particularly specific
locality of occurrence and population size.
The lack of information on these topics is
probably due to its current conservation
status as a common and widespread species
(in South and Southeast Asia), which often
denote

that

assessment

is

almost

unnecessary. The Hill Mynah is listed
presently as “Least Concern” by the
International Union for Conservation of
Nature (IUCN), and is under Appendix II of
the Convention on International Trade in

Endangered Species (CITES) where species
trade is regulated strictly. While at the local
level, the Palawan Council for Sustainable
Development (PCSD) recently included Hill
Myna

on

their

list

of

“Critically

Endangered” species because it is among the
most poached bird species in Palawan along
with

Blue-naped

parrot

Tanygnathus

The Hill Myna is known to occur on
mainland

Palawan,

Balabac

and

Calamianes group of islands. It inhabits
both pristine and secondary growth lowland
forests,

and

found

occasionally

in

cultivation. The species can be observed

typically in group or pair perching and
flying across large emergent trees in
forested areas and along forest edges. Tree
species reported where Hill Mynas in
Palawan are often observed and utilized as
nesting habitat include Mangis Koompassia
excelsa, Bagtik Agathis celebica and
Lomarau Swintonia foxworthyi (Bernardo
2016). The bird was also observed in other

countries
Tetrameles
1970),

occupying

trees

nudiflora

Pinus

spp.

(India;
and

such

as

Bertram

Shorea

spp.

(Thailand; Archawaranon 2006). In recent
years, studies conducted were mostly
focused on Hill Myna’s reproductive
biology and characterization of nesting
habitat (e.g., Archawaranon 2003, 2006;
Bernardo

2016),

with

relatively

few

occurrences data is available, and almost no
reports of its population (IUCN 2019).
There is no conservation effort that has
been made for the species, except its
inclusion in the list of species for pet trade
that is being monitored by PCSD.
This study aims to determine the
geographic distribution and the population

lucionensis

and

Philippine

cockatoo

of the Palawan Hill Myna. The researchers

Cacatua

haematurophygia

(PCSD

present the result of recent field surveys

©2020 Palawan Council for Sustainable Development
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and summarize all available historical data

METHODOLOGY

to provide the first account of the species
geographic distribution in Palawan. The
researchers

species

China Sea (West Philippine Sea) and Sulu

population density in sites using distance

Sea, with a total land area of ca. 14,600 km2.

sampling, and predicted its suitable habitat

Its natural vegetation is composed mainly of

using

niche

lowland, montane and mossy forests, found

modeling. Finally, the researchers utilized

on ultramafic and limestone karst rocks

this information to estimate the overall

(Mallari et al. 2001; Fernando et al. 2008).

population of the Palawan Hill Myna and

Palawan has two main climatic conditions,

assessed its local conservation status.

the southeastern side include areas of lacking

an

calculated

ensemble

the

Palawan is situated between the South

ecological

Figure 1. Map of Palawan province, showing the sampling sites for the assessment of
Palawan Hill Myna. Sites with boxes (in dashed line) indicate the locations where the 2 km
transect lines were established, whereas sites without boxes were visited only for general
observations.
©2020 Palawan Council for Sustainable Development
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pronounced rainy season (≤ 2000 mm

nine municipalities of Palawan between

annual precipitation), and the other is

2013–2019 (Figure 1). The researchers used

characterized by a more pronounced rainy

transect

season (≥ 3000 mm annual precipitation;

population. Transects were established in 14

DOST-PAGASA 2009). Palawan has annual

sites while general observations were done

mean temperature of 18–28℃ (Fick and

in 16 sites, mostly on mainland Palawan (see

Hijmans 2017). A total of 31 sites were

Table 1).

lines

to

sample

the

species

visited during the biodiversity surveys in
Table 1. The specific sites visited during the surveys of Palawan Hill Myna. Shown also are
the number of transect lines established and the corresponding geographic coordinates of
each site. Dash (-) denotes sites visited for general observations (i.e., no transect lines were
established).
Site No.

General Locality

Specific Locality

1

Municipality of Narra

Barangay Estrella - Sitio Elmogon

No. of
Transect Longitude
(2km)
3
118.39691

Latitude
9.374163

2

Muncipality of Narra

Barangay Malinao - Sitio Carañogan

5

118.323107

9.328189

3

Municipality of Quezon

Barangay Aramaywan - Sitio Lamane

1

118.209746

9.371844

4

Municipality of Quezon

Barangay Aramaywan - Sitio Lalid

1

118.180591

9.340165

5

Municipality of Aborlan

Barangay Sagpangan

3

118.50781

9.5261

118.5119

9.5074

6

Muncipality of Aborlan

Barangay Iraan

3

7

Municipality of Aborlan

Barangay Apurawan - Sitio Daan

3

118.3877278 9.573986111

8

Municipality of Roxas

Barangay Antonino

4

119.508353

10.440367

9

Municipality of El Nido

Barangay Pasadena

3

119.445055 11.25325796

10

Municipality of Busuanga

Barangay Sagrada

3

120.001063 12.09939198

11

Municipality of Busuanga

Calauit Island

2

119.894191 12.29400996

12

Municipality of Balabac

Barangay Indalawan

2

117.036778

7.912725

13

Municipality of Balabac

Barangay Pandanan

1

117.216388

8.301346

14

Municipality of Balabac

Bancalaan Island

1

117.10331

8.22614

15

Municipality of Rizal

Barangay Latud

-

117.35677

8.6178

16

Municipality of Rizal

Barangay Culasian

-

117.4806

8.824903

17

Municipality of Rizal

Barangay Panalingaan

-

117.4383

8.767478

18

Municipality of Rizal

Barangay Ransang

-

117.5472969 8.901783056

19

Municipality of Rizal

Barangay Iraan

-

117.6863353

9.0494975

20

Municipality of Rizal

Barangay Bunog

-

117.76775

9.055858333

21

Municipality of Balabac

Barangay Catagupan

-

116.995526

7.95632503

22

Municipality of Balabac

Barangay Malaking Ilog

-

117.060615 7.941158982

23

Municipality of Balabac

Barangay Ramos

-

117.0406389 8.084805556

24

Municipality of Balabac

Barangay Sebaring

-

25

Municipality of Balabac

Barangay Bugsuk

-

26

City of Puerto Princesa

Barangay Bacungan

-

27

City of Puerto Princesa

Barangay Simpocan

-

28

City of Puerto Princesa

Barangay Napsan

-

118.5157778 9.704027778

29

City of Puerto Princesa

Barangay Bagong Bayan

-

118.5061667 9.751527778

30

City of Puerto Princesa

Barangay Montible

-

118.5845833 9.688361111

31

City of Puerto Princesa

Barangay Irawan

-

118.671375 9.826622222

©2020 Palawan Council for Sustainable Development
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Population surveys and density estimate

probability, namely; the half-normal key,
hazard-rate and uniform. The best model fit

The researchers employed a 50 m x 2

was selected based on lowest Akaike

km strip transect line to survey population

Information

of Palawan Hill Myna. A total of 35 transect

(Buckland 1993; Buckland et al. 2004).

lines

sites,

Confidence interval (CI) at 95% was

traversing different habitat types such as

estimated with 999 bootstraps. To estimate

cultivation, secondary growth and old

the population of Palawan Hill Myna

growth forests. Transect lines were placed ~

throughout Palawan, the researchers used

250–300 m apart to avoid pseudoreplication

the species density (DH) and the area of

or double counting of individuals. Habitat

highly suitable habitat (SH) generated from

types within the transect line were noted at

the ensemble ecological niche modeling (see

every 250 m. Each transect was surveyed by

Equation 2 and habitat suitability model).

where

established

2 persons between

in

14

of individuals were recorded including their
perpendicular distance from the transect
line. Bird activities upon first notice such as
feeding, resting and flying were also
recorded.

Equation 1:

value

(transect line method) to estimate the
species density (see Equation 1 below). The
analysis in R v. 3. 6 (R Core Team 2019)
using

the “Rdistance”

package. Records of detection including

D = n/2wLPa

where:
D = estimated density
n = number of individuals (group size)
2w = transect/strip width
L = transect length
Pa = detection probability

The researchers used distance sampling

performed

(AIC)

05:30 to 10:00 h at

speed of 1 km/hr. During surveys, number

was

Criterion

Equation 2:

PH = DH × SH

where:
PH = estimated population of Palawan
Hill Myna
DH = density of Palawan Hill Myna
(calculated using Equation 1)
SH = area of highly suitable habitat

associated data (e.g., distance, habitat types)
from all sites were pooled for the analysis.

Species distribution and habitat

All records used were observations from

suitability model

forested areas; therefore, species density
presented here is restricted only to forest

The researchers collected distributional

habitats. During the analysis, observations

data of Palawan Hill Myna from several

beyond 50 m were removed to reduce the

sources

influence of outliers or uncertainties in

repositories

correctly identifying individuals that are far

Information

from the transect line. The researchers

reports and recent sightings of locals.

utilized three functions to estimate detection

Observation

©2020 Palawan Council for Sustainable Development
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verified by plotting it on map, especially

To build the species habitat suitability

those with available geographic coordinates.

model,

Sites without geographic coordinates, but

compiled 54 records and 12 absence data

with sufficient information such as specific

(mostly major built-up areas of Palawan

locality name or sampling area (watershed,

where the species is unlikely to occur

protected area) were georeferenced using

naturally)

Quantum GIS v. 3. 4 (https://qgis.org).

researchers used 19 bioclimatic data from

Records currently listed in GBIF database

WorldClim Database (v. 2; Fick and

without

(geographic

Hijmans 2017) and land cover data of 2018

coordinates, locality names) were not

from European Space Agency-Climate

included. Combining the data from recent

Change Institute (ESA-CCI 2019) as

surveys and synthesis of all available

environmental predictors (Figure 2). All

records, the researchers compiled a total of

predictors were calibrated and formatted to

108 records, with 54 unique observation

raster grid (.tif), with spatial resolution of

sites.

approximately 1 km2.

any

information

the

to

researchers

train

the

utilized

model.

the

The

Figure 2. Example of environmental predictors used to build the species suitable habitat
model. Shown is the simplified 2018 land cover of Palawan from (European Space
Agency (ESA), annual precipitation and annual mean temperature from WorldClim.

©2020 Palawan Council for Sustainable Development

19

PCSDS/Our Palawan 2020 (6) 14-28

An ensemble modeling approach was

in mosaics of cultivation-forest and along

used to construct the species suitable

forest edges in municipalities of Rizal,

habitat using the ‘SSDM’ package of R

Balabac and Puerto Princesa (Figure 3). The

(Schmitt et al. 2017). Model fitting was

researchers failed to detect the species on

done

small islands of Balabac such as Bancalaan,

using

algorithms:
analysis,

the

following

maxent,

modeling
tree

Matangule, Canibungan and Casiksican.

model,

Analysis revealed that Palawan Hill Mynah

classification

generalized

boosted

has a population density estimate of 0.10 per

random forest, generalized
vector

hectare with detection probability of 0.83

machines. The researchers run 10 replicates

(83%), based on the best model fit (half-

to evaluate the consistency of prediction

normal key) with lowest AIC value (Figure

and selected the best model with highest

4). The lower and upper 95% confidence

value of area under the curve (AUC) of

interval of density estimate is 0.07 and 0.14,

receiver of operating characteristic curve

respectively. The species estimated average

(ROC) and Kappa (Schmitt et al. 2017). To

cluster size is 1.73. Our population estimate

represent the species suitable habitat, the

for the entire Palawan based on lower and

researchers

ensemble

upper CI of species density and predicted

probability model to binary map using the

highly suitable habitat (596,359 ha) is

sensitivity and specificity threshold value

41,745–83,490.

additive

model

and

converted

support

the

(0.72), assigning all areas above the
threshold

as

suitable

and

below

as

Distribution and suitable habitat

unsuitable. The suitable habitat map was

A total of 108 occurrence records

further reclassified into three categories,

distributed in 54 observation sites were

low

moderate

compiled for Palawan Hill Myna (Figure 5).

suitability (0.82–0.92) and high suitability

Many of these are from mainland Palawan

(0.92–0. 99; maximum prediction).

with only few records from Calamianes and

suitability

(0.72–0.82),

Balabac islands, which resulted mostly from
RESULTS AND DISCUSSION

our surveys. No records were collected from
the islands of Dumaran, Linapacan and

Population survey and density estimate

Cuyo.

A total of 59 individuals of Palawan

Ensemble model has a Kappa and AUC

Hill Myna were detected in 18 (of 35)

values of 0.72 and 0.86, respectively,

transect lines. Of these, 56 were observed

indicating the model performed well in

in advanced secondary growth forest and

discriminating presence-absence prediction.

three in old growth forest. During general

Model revealed that a large extent of highly

surveys, several individuals were observed

suitable sites are still available for Palawan

©2020 Palawan Council for Sustainable Development
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Figure 3. The habitat of Palawan Hill Myna observed in Rizal, (above) a tree of Manggis
Koompassia excelsa in cultivation and (below) a forest edge frequently visited by the
species.
Hill Myna, especially areas with remaining

51.8% of the habitat suitability model.

natural forest. Environmental predictors

Land cover has the highest contribution,

used with highest contribution include land

accounting for 24.35%. Thus, indicating

cover, temperature annual range, annual

that land cover contained the most

precipitation

important

and

temperature

seasonality. These variables explained

©2020 Palawan Council for Sustainable Development

information

for

predicting the species suitable habitat.
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Figure 4. The relationships between the estimated detection probability curve and the
distance of animal observed from the transect line, with bars indicating the frequency of
individuals.

Figure 5. Compiled occurrence records of Palawan Hill Myna distributed in 54 observation sites.

©2020 Palawan Council for Sustainable Development
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Categorized model shows that the

annually. For example, from a single

estimated area of suitable habitat for

operation alone in 2019 by the local

Palawan Hill Myna is 991,235 hectares

authorities of Palawan, they seized a total

(low - 169,117, moderate - 225,759, high -

of 129 individuals of Palawan Hill Myna in

596,359; Figure 6).

the municipality of Bataraza (PCSD 2019).

In recent years, there has been an

This is not to mention the unreported

increase in reports of poaching in Palawan

individuals that were kept by the locals as

(Cruz et al. 2007). The number of animals

pet (Figure 7). Thus, poaching for pet trade

being seized by authorities is alarming,

is a growing threat to Palawan Hill Myna’s

reaching over hundreds of individuals

population. In this view, the species

Figure 6. Predicted suitable habitat of Palawan Hill Myna (above - continuous model,
below - reclassified/categorized model).
©2020 Palawan Council for Sustainable Development
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distribution

and

population

across

is either because

of

many

studies

Palawan was assessed to determine its

were conducted already here or the species

current conservation status and provide

population remains abundant and stable

essential information for species- specific

because of the good extent of suitable

management.

habitat left, resulting to frequent sightings.

This
Hill

study revealed

Myna

remains

that

Palawan

widespread

Despite wide distribution of Palawan

in

Hill Myna, the species occurs at very low

Palawan, although in some areas the

density per hectare based on our analysis.

researchers failed to detect the species

This result is consistent with the field

particularly on small islands of Balabac,

observation wherein the species does not

which is probably due to inadequate

occupy every hectare of a forest. Hill

suitable habitat available. During the visit

Mynas are gregarious birds, found mostly

in Balabac, many of its small islands have

in pair around suitable nesting sites and/or

settlements already, and most of

nearby food sources (Bertram 1970;

natural

forests were converted to agricultural plots

Archawaranon

(e.g., Bancalaan, Ramos). The lack of

cluster size (1.73 or 2 individuals) is

records from the islands of Dumaran,

consistent with its known group size,

Linapacan and Cuyo is possibly due to

although the species occasionally forms in

limited biodiversity surveys done in these

relatively large flocks during non-breeding

areas. Majority of the species occurrence

season

records were from mainland, particularly

detection

from

meaning the species can be detected easily

central to southern Palawan. This

2006).

(Bertram

The

1970).

calculated

The

species

probability is high (83%),

Figure 7. Palawan Hill Myna kept by locals as pet in Puerto Princesa.

©2020 Palawan Council for Sustainable Development
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whether it is near (10-20 m) or slightly far

their diet also includes insects and small

(50 m). This is possibly due to their loud

animals (e.g., lizards; Bertram 1970).

calls, especially during breeding season,

Temperature (annual range, seasonality)

allowing them to be detected easily by

and annual precipitation contained also

observers. The product of the estimated

some important information useful in

density and area of predicted suitable

predicting the species suitable habitat.

habitat

high

These factors were found to have key

population estimate (41,745-83,490) for the

roles during breeding season of Hill

entire province of Palawan. This estimate

Mynas from other countries (Bertam

should be accepted with caution because the

1970).

predicted suitable habitat was derived

importance of these variables for Palawan

mainly from climate and vegetation data.

Hill Myna is still unknown.

Other

generated

factors

an

as

the

degree

of

Following the IUCN criteria, the

other

Palawan Hill Myna was assessed as “Near

biological features (e.g., reproductive/death

Threatened”. The researchers believed

rate), which are essential in calculating

that the species does not qualify yet for

species true population were not included in

“Threatened” category because of

the analysis. However, if this estimate will

following reasons: (1) it

be accepted, given the only available

distributed throughout Palawan; (2) extent

information

species

of occurrence based on suitable habitat is

conservation status, this result indicates the

≥9,000 km2; (3) and remaining population

species could still have abundant population

is probably more than 10,000. Based on

in remaining suitable habitats. Pristine

this study, the Palawan Hill Myna maybe

forest

were

evaluated as “Near Threatened” because

predicted to be highly suitable for Palawan

of the high level of poaching in Palawan,

Hill Myna; degraded forest and cultivation

which could negatively impact the species

appeared less suitable based on habitat

remaining population in the near future if

suitability model (<50%). This

not

pressures

to

habitats

evaluate

of

effects

However,

of

anthropogenic

such

extremely

and

the

Palawan

result

the

is widely

properly addressed. There are no

indicates that pristine forest habitats are

conservation efforts focusing on Palawan

essential for the species survival. Hill

Hill Myna and its habitat. Although, some

Mynas are known forest dweller birds,

of its suitable

relying heavily on relatively large trees for

protected areas (e.g., Mt. Mantalingahan

nest building. They also obtain most of their

Protected

food from forest habitats, particularly fruits

Subterranean

and

see Figure 8).

seeds

from

a

variety

of

tree

habitats are within

Landscape, Puerto Princesa
River

National

Park,

species such as Ficus. Although, part of

©2020 Palawan Council for Sustainable Development
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Figure 8. Predicted suitable habitat and current (inland) protected areas of Palawan.
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CONCLUSION AND

is too coarse, we suggests that a more

RECOMMENDATIONS

refined study should be conducted such as
determining

This study provided information on the
current

population

and

attempted to

different

population

forest types

trend

across

with increased

sampling effort to improve accuracy.

identify species geographic distribution,
population of Palawan Talking Mynah. A
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Palawan Endemic Species

The Calamian Deer, (Tragulus nigricans) is listed as “Endangered” by the
International Union for Conservation of Nature (IUCN) and classified under the
“Critically Endangered Species” as per PCSD Resolution No. 15-521.
Photo credit: Christian E. Supsup

The Philippine Flat-headed Frog (Barbourula busuangensis Taylor & Noble, 1924) is
classified under the “Endangered Species” as per PCSD Resolution No. 15-521.
Photo credit: Christian E. Supsup
©2020 Palawan Council for Sustainable Development
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Amorphophallus palawanensis is one of the many endemic
species of plants in the province of Palawan. Some species of
the genera Amorphophallus is said to have medicinal
purposes, as well as antibacterial and antifungal properties.
This study aims to determine the phytochemical constituents
of the leaf blade and petiole and antibacterial activity of leaf
sheet of A. palawanensis The standard procedure for
phytochemical screening for alkaloids, flavonoids, saponin,
steroids and tannins was used and Disc Diffusion method
was used for biological activity. The result of phytochemical
screening in the petiole of A. palawanensis showed that it
contains saponin, tannins and flavonoids while tannins and
flavonoids are contained in the leaf sheet. In terms of its
antibacterial activity, the result showed that it has an
inhibitory effect in the gram-negative bacteria, Escherichia
coli but not in the gram-positive bacteria, Staphylococcus
aureus.

*Corresponding Author: mcvillanueva@psu.palawan.edu.ph
Biophysical Science Department, College of Sciences, Palawan State University, Tiniguiban, Puerto Princesa City
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INTRODUCTION

inner basal surface are slightly darker, the

Palawan, Philippines, has been named
one of the world’s top tourist island
destinations. This is not only because of the
long stretch of stunning beaches, but also
because of its forests’ rich and varied natural
resources. The province is a cradle of various
flora and fauna. Studies have shown that

there are species considered to be “endemic”
in the province (Bogne and Hetterscheid

lower portion is convoluted upward for 3
cm,

somewhat

constricted,

somewhat

reflexed edges, smooth inside even at the
root and acute limb apex. With the female
zone more or less consisting of just one
whorl of pistils, the spadix is 4.5 cm long,
the male portion is cylindrical. In colour,
the pistils are light green, and male flowers
have 2 or 3 stamens.

the

It is said that certain species of the

Amorphophallus palawanensis. According to

Amorphophallus genus have medicinal uses

Bogne

A.

and antibacterial and antifungal properties

palawanensis belongs to the Araceae family,

(Dey et al. 2012). However, not enough

whose flowers come from spadix, a type of

studies on the species of Amorphopallus

inflorescence. There are approximately 110

palawanensis have been performed, which

genera and 1,800 species in the family

is the main motivation of the researchers on

Araceae. In addition, local people called

this study. The findings of this research

Amorphophallus

Sitio

may contribute to the promotion of the

Sabang, Bgy. Cabayugan, Puerto Princesa

medicinal uses of the endemic species here

City as “Badyang sa Marmol” because it

in Palawan for the production of new drugs.

grows in limestone.

In

1992).

One

of

and

There

are

these

species

Hetterscheid

(1992),

palawanensis

several

is

in

Amorphophallus

species that have a stinky smell. These
species’ toxic scent allows the plant to attract
pollinators. It is said that Amorphophallus

palawanensis grows in humus deposits. The
petiole

is

30-50

cm

long,

with

elliptic-lanceolate leaflets, decurrent, often
oblique, and smaller proximal leaflets than
the

terminal

leaflets.

With

reticulated

venation, the upper side of the leaflet is
green. With three membranous cataphylls,
the inflorescence causes withering and turns
light green to brown. The spathe is 8 cm

order

to

confirm

the

bioactive

components of the plant that may be a
potential advancement in the field of
medicine, phytochemical screening and
antibacterial property determination are

needed. This study aimed to determine the
phytochemical components present in the
Amorphopallus palawanensis petiole and
leaf blade, such as alkaloids, flavonoids,
saponins,

steroids,

and

tannins,

and

determine whether there is antibacterial
property in the leaf blade extract of A.
palawanensis against Escherichia coli and
Staphylococcus aureus.

long, purple on both sides, the veins and the
©2020 Palawan Council for Sustainable Development
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limestone as shown in Figure 2.

METHODOLOGY

Fresh petiole and leaf blade of A.

Collection of Plant Sample
The collection of plant was conducted in
Puerto Princesa Underground River Jungle
Trail, two hours walk from Sabang pier
(Figure 1). According to Bogner and
Hetterscheid (1992), A. palawanensis was
discovered in Palawan (West), Underground

River, Piedras Point, Cliffs Head, 0-40 m
alt.,

growing

in

humus

deposits

palawanensis were collected in August 2018
from Puerto Princesa Underground River
Jungle Trail. Botanical identification was
carried out by Prof. Elizabeth Geronilla,
Botanist and curator of PSU College of
Sciences

Herbarium,

Palawan

State

University.

on

Figure 1. Map of sample collection area in Puerto Princesa Underground River Jungle Trail,
Sitio Sabang, Bgy. Cabayugan, Puerto Princesa City, Palawan.

A

B

C

Figure 2. The leaf blade (A), petiole (B) and flower (C) of Amorphopallus palawanensis.
©2020 Palawan Council for Sustainable Development
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Extraction, Phytochemical Screening and
Antibacterial Property Assay

petiole and leaf blade were cut into pieces

Figure 3 shows the schematic diagram

and ground, then 400 ml was added to the

that summarizes the processes conducted in

leaf blade, while and 300 ml was added to

this study such as extraction, phytochemical

the petiole, and which were soaked for

screening and antibacterial testing.

seven days. After seven days, the specimen

A. Phytochemical Screening

was separated from the extract, and the
filtrate was set for screening.

Extraction
Air Drying. After collection, the petiole
and leaf blade of A. palawanensis were air
dried for two months (because its parts are
very succulent)

Maceration. The 20 grams of dried

until

the

plant

parts

crumbled when touched. Twenty grams of
samples were used in the study.

Crude Ethanol Extract. For the preparation of the ethanolic extract, the petiole
and leaf blade were cut into pieces, then
ethanol was added into it and soaked for
seven days. After the specimens were
separated from the extract and the alcohol
content was removed, the extract was set
for screening.

20 grams of leaf blade and
petioles of plant sample

Air dried and ground

Crude Ethanol Extract
Soak in ethanol for 7 days

Leaf blade and Petiole extract

Leaf blade extract

Phytochemical Screening
-Alkaloids
-Flavonoids
-Saponin
-Steroids
-Tannins

Disc Diffusion Method
Escherichia coli
Staphylococcus aureus

Figure 3. Summary of processes of extraction, phytochemical screening and antibacterial
property of Badyang sa Marmol (Amorphopallus palawanensis).
©2020 Palawan Council for Sustainable Development
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for screening.

were added to two (2) mL of filtrate. Pink

Crude extracts were phytochemically
evaluated to determine the presence of
chemical

constituents

using

standard

procedures, which are described below:

Tomato red color indicates the presence of
flavonoids.
c. Test for Saponin
Five (5) milliliters of the filtrate were

a. Test for Alkaloids

added to five (5) milliliters of distilled

Two (2) milliliters (mL) of the filtrate

water, shaken for thirty (30) seconds and

were added with one (1) mL concentrated

then observed. Two (2) inches “honeycomb”

hydrocholoric acid (HCl) and steamed. The

froth in ten (10) minutes indicates the

filtrate was divided (or split into 2) and

presence of saponin.

placed into two test tubes. Test tube 1 with
one (1) milliliter of the solution was mixed
with 6 drops of Dragendorffs reagent, then 6
drops of Mayers reagent were also added for
the Test Tube 2. A formation of creamish
precipitate or brownish red precipitate or
orange precipitate indicates the presence of
alkaloid (Figure 4).
b. Test for Flavonoids
Two (2) milliliters of concentrated
hydrochloric acid (HCl) plus three (3) to
four (4) strips of magnesium turnings/ribbon

d. Test for Steroids
Two (2) milliliters of the filtrate were
added to two (2) milliliters of acetic
anhydride plus concentrated Sulfuric Acid
(H2SO4). Blue green ring indicates the
presence of steroids.
e. Test for Tannins
Two (2) milliliters of the filtrate were
added to two (2) milliliters of Ferric
Chloride (FeCl3). Blue-black precipitate
indicates the presence of Tannins.

Figure 4. The color result of Alkaloids, Flavonoids, Saponin, Tannins, Steroids in petiole
(left) and leaf blade (right) of Badyang sa Marmol (Amorphopallus palawanensis).

©2020 Palawan Council for Sustainable Development
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B. Antibacterial Property

of test organisms, E. coli, and S. aureus
from the subcultures were inoculated into

Extraction
The 1 kilogram of fresh leaf blade of
A.

palawanensis

was

sent

to

the

Department of Science and Technology,
Industrial

Technology

Development

Institute, Standards and Testing Division,
STD Building, DOST Compound, Gen.

Santos Ave., Bicutan, Taguig City, Metro
Manila, Philippines for the test of its
antibacterial activity. The dried 135.0 g
Amorphophallus palawanensis leaf blade
was pulverized using Wiley mill grinder
and soaked in 2.0 L of 95% ethyl alcohol
for 48 hours. The mixture was filtered,
and the filtrate obtained was concentrated
using rotary evaporator at 60° C under

vacuum for 3 hrs. The concentrated

the sterile nutrient agar (20 ml) by direct
seeding before pouring it into Petri dishes
and allowed to solidify. The previously
sterilized filter paper discs (cut by paper
puncher to 6 mm diameter) were soaked to
the A. palawanensis extract and in the
positive and negative control using sterile
forceps. These impregnated discs were
placed on the designated areas (3 discs on
1 plate) (Figure 5). Three replicates for
each treatment were prepared. The Petri
plates were incubated for 24 hours to
allow microbial growth. After 24 hours,
the plates were examined and zones of
inhibition

were

measured

using

standardized transparent ruler (in mm).

extract was further evaporated using
water bath at 60°C to obtain a semi-solid
extract.
Antimicrobial Assay
The filter paper disc diffusion method
was used to determine the antimicrobial
property

of

the

T1

T2

Amorphophallus

palawanensis leaf blade. For the positive
control, a 30 µg Amikacin, which was
dissolved in 10 ml sterile distilled water

T3

and Oxacillin 1 µg against S. aureus were
used. On the other hand, sample free disc
(10 mm) was used as the negative control.
The treatment designations were the
following:

T1

(Amorphophallus

palawanensis), T2 (positive control), and
T3 (negative control). A loopful (0.01 ml)

©2020 Palawan Council for Sustainable Development
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RESULTS AND DISCUSSION

Saponins are steroid or triterpenoid
glycosides, common in a large number of

This study focused on phytochemical

plants and plant products that are important

and antibacterial property of endemic plant

in human and animal nutrition. Several

A. palawanensis. Most crude extracts from

biological effects have been ascribed to

petiole showed the probable presence of

saponins. Extensive research has been

flavonoids, saponin, and tannins while the

carried out in the membrane-permeabilizing,

leaf blade showed presence of flavonoids

immunostimulant,

and tannins (Table 1).

and anticarcinogenic properties of saponins

According to the study of Karak (2019)

and

they

have

hypocholesterolaemic
also

been

found

to

on the biological properties of flavonoids:

significantly affect reproduction in animals.

an overview, the biological activities of

These structurally diverse compounds have

flavonoids

antioxidant,

also been observed to kill protozoans and

antiviral,

mollusks, to have an effect on cold blooded

include

anti-inflammatory,

antiulcer,

anti-cancer, anti-diabetic and cytotoxic, etc.

animals;

also

to

have the

analgesic,

polyphenolic

anti-nociceptive, antioxidant activity; to

compounds and provide health benefits

impair the digestion of protein; to cause

through

hypoglycemia; and to act as antifungal and

Flavonoids

cell

are

signaling

pathways

and

antioxidant effects. Also, they act in plants

antiviral agents (Desai et al. 2009).

as antimicrobials, photoreceptors, visual

Tannins are water soluble polyphenols,

attractors, feeding repellants, and for light

yellowish or brownish compounds used as

screening. Furthermore, many studies have

tanning agents, mordants, and medical

suggested that flavonoids exhibit biological

astringents. The antimicrobial activities of

activities,

including

tannins are well documented. The growth

antiviral,

anti-inflammatory,

antiallergenic,

vasodilating actions (Pietta 2000).

and

of many fungi, yeasts, bacteria, and viruses
was inhibited by tannins. Tannins have also

Table 1. Phytochemical compounds present in the crude extracts of A. palawanensis.
Note: + presence; - absence
PHYTOCHEMICALS
Alkaloids
Flavonoids
Saponin
Steroids
Tannins

REAGENTS
Dragendorff’s
Mayers
Concentrated HCl with 4
strips of magnesium ribbon
Distilled water
Acetic anyldride plus concentrated Sulfuric Acid
(H2SO4)
Ferric chloride (FeCl3)

©2020 Palawan Council for Sustainable Development
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+
+
-

+
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also been reported to exert physiological
effects, such as to accelerate blood clotting,
reduce blood pressure, decrease the serum
lipid level, and modulate immune responses
(Chung et al. 1998).
In summary, flavonoids and tannins are
present in the A. palawanensis leaf blade,
while the presence of flavonoids, saponins

and tannins is found in A. palawanensis
petiole.

CONCLUSIONS
AND RECOMMENDATIONS
The extract of the Amorphophallus
palawanensis leaf
phytochemical

blade

constituents

contains
such

as

flavonoids and saponin and indicates a
negative result in steroids, tannins, and
alkaloids. Furthermore, its petiole contains

phytochemical

constituents

such

as

flavonoids, saponin, and tannins and

Table 2 showed that the sample A.

indicates a negative result in steroid and

palawanensis (Badyang sa Marmol) leaf

alkaloid. Similarly, its blade extract is

blade,

effective against Escherichia coli, a

produced

complete

inhibitory
(2)

gram-negative bacteria. The phytochemi-

bacteria,

cal screening of the said plant part extracts

Escherichia coli, while no inhibitory activity

indicates that it has the potential to be

(-) and no reactivity (0) against the gram-

used in the field of medicine.

activity (+++)

with mild reactivity

against

gram-negative

the

positive bacteria, Staphylococcus aureus.

Table 2. Antibacterial activity of A. palawanensis leaf blade extract against Escherichia
coli and Staphylococcus aureus.

Microorganism

Amorphophallus palawanensis (leaf blade)
Total Mean Zone of
Inhibitory
Reactivity
Inhibition (mm)
Activity

Escherichia coli

10.00

2

+++

Staphylococcus aureus

0.00

0

(-)

Reactivity rating
0 - None (none detectable zone around or under the specimen)
1 - Slight (some malformed por degenerated cells under the specimen)
2 - Mild (zone limited under the specimen)
3 - Moderate (zone extends 5 to 10 mm beyond specimen)
4 - Severe (zone extends greater than 10 mm beyond specimen)
Inhibitory activity rating
(+++) complete; (++) partial; (+) slight, and (-) negative.
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POLICY IMPLICATION
The Management of Puerto Princesa
Subterranean River National Park and the
Palawan Council for Sustainable Development Staff can collaborate for the conduct
of similar studies and to come up with the
monitoring, conservation, and propagation
of A. palawanensis.
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Coral reef inside Pangatalan Marine Protected Area (Palawan) – Sulu Sea, the richest
reef region in the world, is home to 505 coral species, 19 seagrass species and 30 species of
mangroves. ©Thomas Pavy

Big colony of lettuce Coral (Turbinaria sp.) located within Pangatalan Marine protect Area,
Taytay (Palawan) ©Thomas Pavy
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Antihyperglycemic Potential of Selected Seagrass Species
from Puerto Princesa City, Palawan, Philippines
Lea Janine A. Gajardo, Ria S. Sariego and Jhonamie Mabuhay-Omar*
ABSTRACT
The prevalence of diabetes mellitus is increasing. Though
various treatments for diabetes are being used, search for new
antidiabetic drugs from natural sources still continues. For this
Keywords:
purpose, marine plants like seagrasses are gaining recognition due to
their adaptation to the marine environment. Seagrasses are rich in
seagrasses
phytoconstituents like phenols, flavonoids, vitamins, bioactive lipids
Palawan
and unsaturated fatty acids making seagrasses good nutraceutical
Antibacterial Activity
candidates for diabetes. However, the anti-hyperglycemic activity of
Anti-inflammatory
these marine plants has not been fully explored. Thus, this study was
Anti-fungal
conducted to investigate the antihyperglycemic potential of selected
Anti-allergenic
seagrasses species namely Enhalus acoroides, Thalassia hemprichii,
Syringodium isoetifolium, Cymodocea rotundata and Halodule
uninervis. These seagrasses were selected due to their availability
and abundance in Puerto Princesa City, Palawan. The
antihyperglycemic potential was determined through Oral Glucose
Tolerance Test (OGTT) on mice. Leaf extracts of seagrasses were
administered to mice with fasting blood glucose level of 60 to 80
mg/dL at 250 µg/g body weight followed by oral glucose loading at
2 mg/g body weight. The blood glucose level was measured at 30,
60, 90 and 120 minutes post glucose loading. Results showed that S.
isoetifolium had significantly lower glucose elevation 30 mins after
glucose loading compared with other treatments including the
control. On the other hand, E. acoroides, T. hemprichii and C.
rotundata showed the highest glucose reduction from 30 mins to
120 mins after glucose loading compared with other treatments and
the control. These results suggest that these selected seagrass species
have properties useful for blood glucose regulation that may be
utilized for diabetes mellitus management and treatment.
*Corresponding author: jhonamie@gmail.com
College of Fisheries and Aquatic Sciences. Western Philippines University-Puerto Princesa City Campus
Sta. Monica, Puerto Princesa City, Palawan, Philippines
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INTRODUCTION

these programs have been implemented,
still an ideal drug choice to combat

Diabetes
chronic

mellitus,

characterized

hyperglycemia,

is

a

by

common

disorder associated with markedly increased

diabetes and associated complications is
still lacking (Barde et al. 2015).
Plants are well known in traditional

morbidity and mortality rate worldwide

medicine

(Jayaprakash et al. 2017). It is also one of

activities, and available literature indicates

the leading causes of death in the Philippines

that there are more than 800 plant species

where according to the latest report, diabetes

showing

mellitus deaths in the country reached

(Rajagopal and Sasikala 2008). In the

25,528 or 4.19% of total deaths (World

Philippines, a survey was also conducted

Health Organization 2018). The prevalence

among 120 medicinal plant to find suitable

of this chronic disease is increasing but

antidiabetic alternatives (Lawag et al.

diabetes

is

2011). It was recommended that much

disadvantaged and challenged with respect

research should be done on antihyperglyce-

to resources, government support, and

mic plants (WHO 2016). Among these

economics (Tan 2015).

plants, seagrasses are good candidates but

care

in

the

Philippines

A National Diabetes Prevention and

for

their

antihyperglycemic

antihyperglycemic

activities

understudied.

Control Plan has been outlined by the

Seagrasses are flowering plants that

Philippine Department of Health (DOH)

thrive in shallow oceanic and estuarine

since the late 1990's to curtail the mortality

waters around the world and are ranked as

and morbidity from this disease. The country

one of the most ecologically and economi-

also launched its own food pyramid guide to

cally valuable biological systems on earth

curb

among

(Jafriati et al. 2019; Björk et al. 2008).

Filipinos. Other programs of the DOH

Researches on marine plants have brought

include

low-cost

to limelight bioactive natural products

medications (metformin and sulfonylureas)

produced by them in response to physical,

to indigent diabetic individuals and access to

chemical and biological changes in the

insulin through the Insulin Access Program

environment (Jeyapragash et al. 2016). In

(Paz-Pacheco and Jimeno 2015). Alternative

folk medicine, seagrasses have been used

treatments for diabetes based on plants have

as treatment for fever, skin disease, muscle

been

The

pain, wounds and stomach problems, and

Philippine DOH approved the use of 10

remedy against stings of different kind of

medicinal plants. One of these is Momordica

rays (De la Torre-Castro and Ronnback

charantia (Bitter Melon/Ampalaya) which is

2004).

overweight
the

and

provision

successfully

obesity
of

implemented.

used for the treatment of diabetes. Although
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Seagrasses

produce

search of new antidiabetic drugs from plants

defense

which could be an alternative therapeutic

mechanism under stress conditions (Jafriati

agent for diabetes mellitus. Thus, this study

et al. 2019; Sureda et al. 2008). These

aimed to investigate the antihyperglycemic

secondary metabolites have been proven to

potential of selected seagrasses species in

have unique pharmacological properties

Puerto Princesa City, Palawan, Philippines.

(Kannan et al. 2013). Many of the biologi-

Specifically, it aimed to determine the effects

cal functions of seagrasses such as antioxi-

of Enhalus acoroides, Thalassia hemprichii,

dant

Syringodium

secondary

are

known

metabolites

property,

antiviral,

to
as

anti-diabetic,

isoetifolium,

Cymodocea

vaso-protective, insecticidal and larvicidal

rotundata and Halodule uninervis leaf crude

activities have been attributed to the higher

extracts on blood glucose level of glucose

phenolic and tannin contents of seagrass

induced mice as indicated by significant

tissues (Jafriati et al. 2019; Jayaprakash et

lowering

al. 2017; Santoso et al. 2012). Studies

treatments.

of

the

blood

glucose

after

suggest that phenolic compounds have
potential in mediating amylase inhibition
and

therefore

have

the

potential

to

MATERIALS AND METHODS

contribute to the management of Type 2
diabetes (Holdt and Kraan 2011; Kwon et
al. 2006; McCue and Shetty 2004).

Collection of Plant Material
Whole leaves of Enhalus acoroides,

On the other hand, tannins efficiently

Thalassia hemprichii, Syringodium isoetifoli-

increase the rate of hexose uptake to the

um, Cymodocea rotundata and Halodule

level higher than a half of that induced by

uninervis were collected in November 2017

insulin (Hayashi et al. 2002) and tannins

at Hartman Beach, Brgy. San Miguel, Puerto

are as hypoglycemic as polysaccharides

Princesa City, Palawan. These seagrass

(Morada et al. 2011). Despite these facts,

species

researches on seagrasses are still limited

availability and abundance in the area.

compared to the seaweeds (Santoso et al.
2012). Among the different properties of
seagrasses, this study assessed the antihyperglycemic
understudied

as

this
aspects

is

one
and

of

the

because

seagrasses are within the reach in Palawan,
Philippines.
Assessing the antihyperglycemic effect

of seagrasses would provide aid to the

©2020 Palawan Council for Sustainable Development

were

chosen

based

on

their

The samples were washed with seawater
to remove all epiphytes and then washed
again with fresh water to remove the salts
and sand particles which might affect the
results, followed by rinsing with distilled water. Seagrasses species were identified using
the field guide based on Seagrass-Watch:
Guidelines

for

Philippine

Participants

(McKenzie 2007). All seagrass samples were
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brought to the laboratory of the Western

(Azwanida 2015). The powdered leaves

Philippines University within four hours

were infused in boiled distilled water with

after collection in a cooler box.

the water to sample ratio of 1g:4ml as

Preparation of Seagrass Extract

suggested by Ingle et al. (2017). The

Whole leaves of E. acoroides, T.
hemprichii, S. isoetifolium, C. serrulata,
and H. uninervis were air-dried until
constant weight was obtained. Dried leaves

were subjected to pulverizing using a
NutriBullet

600

(NBR-0535

600W).

infusion was soaked for four hours and was
filtered using sterile cheesecloth. This
method was purposely done to simulate the
tea-like preparation which could easily be
done for all edible seagrasses.
Experimental Animals

more

Fifty (50) male white mice weighing

homogenized and smaller particles, leading

25-40 g were individually contained in

to better surface contact with extraction

cages (Figure 1). Food pellet and water

solvents. This particular pre-preparation is

were given ad libitum. The acclimatization

important, as for efficient extraction to

was

occur, the solvent must make contact with

commencement

the target analytes and particle size smaller

(Malhotra et al. 2013). Handling of

than 0.5 mm is ideal for efficient extraction

experimental animals was according to the

Powdered

samples

have

a

done

for

five
of

days
the

prior

to

experiment

Figure 1. Mouse cage set up used in the study. Individual mouse was placed in a cage and
provided with food and water ad libitum.

©2020 Palawan Council for Sustainable Development
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Philippine

Laboratory

solution after administration of leaf extracts.

Animal Science Code of practice for the

The oral glucose used was MEDIC® Oral

care and use of laboratory animals in the

Glucose Tolerance Test (OGTT) Solution, a

Philippines (Miranda 2002).

ready-to-use glucose solution, designed for

Experimental Design

use in glucose tolerance test. The 240 ml

The

Association

experiment

for

was

carried

out

following the Oral Glucose Tolerance Test
(OGTT)

Protocol

(Mouse

Metabolic

Phenotyping Center Protocol 2016). The

bottle of OGTT Solution contains exactly
100 grams of anhydrous glucose. Extracts
and oral glucose were administered via
syringe feeding (Figure 2).

antihyperglycemic effect of seagrasses was

Distilled water was available for the

assessed on blood glucose level of mice

animals during the course of experiment.

(Singh et al. 2008). The animals were

The blood glucose level was measured by

deprived of food for 6 hours. Mice with
fasting blood glucose level (BGL) of 60 to
80 mg/dL were used in the study as
specified in the OGTT protocol. The blood
glucose drawn at this time was the zero-

time

baseline.

Blood

samples

were

collected by making a small cut at the tip of
the tail.
Seven (7) treatments were prepared,
and mice were also divided into seven
groups with five replicates (n=5) for each
group. The first group served as the control
and did not receive any treatment (T1). The
second group served as the glucose-induced
control (T2). The third, fourth, fifth, sixth
and seventh group were given Enhalus
acoroides (T3), Thalassia hemprichii (T4),
Syringodium isoetifolium (T5), Cymodocea
rotundata (T6) and Halodule uninervis
(T7) leaf extracts at 250 µg/g body weight,
respectively. All groups of mice except the
control were given 2 mg/g body weight Figure 2. Glucose administration to mouse by
commercially available oral glucose syringe feeding.

©2020 Palawan Council for Sustainable Development
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using blood glucometer (Sinocare Safe-Accu
2) (Figure 3). The OGTT protocol specified a
two-hour test but to show the trend of action
of the treatments, blood glucose levels were
measured at 30, 60, 90 and 120 minutes after
oral

glucose

was

administered.

where:

BGL = Blood glucose level

Blood

samples were collected by removing the clot
from the first tail incision.

Data analysis
Glucose elevations and glucose reduction
were expressed as percentage and were

Statistical analysis of the data was
performed using a one-way analysis of

variance followed by Tukey’s HSD test
after performing normality tests using
SPSS statistics 20.

computed using the formula:

Figure 3. Blood was obtained from the tail incision of the mouse and the blood glucose
level was determined using standard blood glucometer.
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RESULTS

was significantly different and had the

Figure 4 shows the effects of the
treatments on blood glucose concentration
through time. It was observed that the peak
of glucose rise after glucose loading was
after 30 minutes. The percent blood glucose
increase in seagrass-treated mice after 30
minutes was lower than the glucose control.

S. isoetifolium showed the lowest glucose
elevation with 53.2%. E. acoroides, T.
hemprichii, C. rotundata and H. uninervis
treated mice had glucose levels of 68.3%,
65.3%, 65% and 60.1%, respectively, while
the glucose control blood glucose level was
83.7%. The ANOVA showed that there
were

significant

differences

(p<0.05)

among treatments, but Tukey’s HSD test

revealed that only S. isoetifolium treatment

lowest glucose elevation after 30 minutes
(Figure 5).
The treatments showed varying glucose
reduction from 30 minutes to 120 minutes
after

administration.

C.

rotundata,

E.

acoroides, T. hemprichii, S. isoetifolium and
H. uninervis had average glucose level

reduction of 26.2%, 25.4%, 24.6%, 19.9%
and 23%, respectively, while the glucose
control had an average reduction of 19.4%.
The ANOVA showed that there were
significant differences among treatments
(p<0.05) and Tukey’s HSD test proved that
mice

treated

hemprichii
significantly

with
and

E.
C.

higher

acoroides,
rotundata

glucose

T.
had

reduction

compared with other treatments (Figure 6).

Figure 4. The effects of seagrass treatments on blood glucose level of mice within two
hours after administration. Bars indicate standard errors.
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Figure 5. Percentage of blood glucose increase 30 minutes after oral glucose loading and
administration of treatments (different letters indicate significant difference at α=0.05 and
bars indicate standard errors).

Figure 6. Average percentage of blood glucose reduction from 30 minutes blood glucose
level to blood glucose level at 120 minutes (different letters indicate significant differences
at α=0.05).

©2020 Palawan Council for Sustainable Development

47

Gajardo et al./Our Palawan 2020 (6) 41-52

DISCUSSION

inositol exhibits insulin mimetic effects in

This study was the first to compare the
antihyperglycemic potential of seagrass

conditions of insulin resistance (Pintaudi et
al. 2016).

Thalassia

In this study, T. hemprichii, C. rotundata

isoetifolium,

and E. acoroides had significantly reduced

Halodule

blood glucose concentration. The study of

uninervis collected from Puerto Princesa

Jayaprakash et al. (2017) showed that T.

City,

hemprichii

species

Enhalus

acoroides,

hemprichii,

Syringodium

Cymodocea

rotundata

Palawan.

The

and
seagrass

extracts

produced

a

significant

exhibited significant effects on the mouse

antihyperglycemic effect in diabetic mice

glucose level. Based on the results of this

and can improve hyperlipidemia and the

study, only the effects of S. isoetifolium

impaired

(p<0.05)

lower

alloxan-induced diabetic mice. A similar

glucose level increase compared with other

study proved that T. hemprichii extracts were

treatments. This shows that S. isoetifolium

positive for the presence of alkaloid, steroid,

extract may be further studied to find an

flavonoids

agent to prevent sudden rise of blood sugar

phytocomponents might have contributed to

which is detrimental to the body as it is

its

usually

and

(Sørensen et al. 2019). In addition, Kannan

macrovascular complications leading to

et al. (2010) stated that T. hemprichii has

cardiovascular disease (CVD), neuropathy,

bioactive potential as antioxidants and

retinopathy and nephropathy (Jayaprakash

contains phenolic compounds which are

et al. 2017).

known to help regulate sugar metabolism.

showed

followed

significantly

by

micro-

kidney

and

capacity

to

functions

terpenoids.
reduce

blood

in

These
glucose

The qualitative test of phytochemicals

Jeyapragash et al. (2016) determined the

from methanol extract of S. isoetifolium

concentration of total phenols in Halodule

showed the presence of protein, resin,

uninervis,

glycosides, reducing sugar, saponins, acidic

Cymodocea rotundata, Thalassia hemprichii,

compounds, phenols, cardiac glycosides

Enhalus acoroides and Halophila ovata. The

and alkaloids (Mani et al. 2012). All of

results show maximum phenolic content was

these phytochemicals have beneficial health

exhibited by leaf and rhizome extracts of C.

properties (Holdt and Kraan 2011; Jafriati

rotundata. Kim et al. (2005) have shown that

et al. 2019; Sørensen et al. 2019). Pushpa et

phenolic phytochemicals exert anti-diabetic

al. (2016) found high concentration of free

activity through inhibition of carbohydrate-

L-chiro-inositol from aqueous extracts of

hydrolyzing enzymes, such as alpha-amylase

dried detrital Syringodium spp. leaves.

and

Inositol is a cyclitol used as supplement in

alpha-amylase inhibitors offer an attractive

treating gestational diabetes. Isoform of

approach to the management of postprandial

©2020 Palawan Council for Sustainable Development

Syringodium

alpha-glucosidase.

isoetifolium,

Natural
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hyperglycemia

by

decreasing

glucose

release from starch. On the same study,

CONCLUSION AND POLICY
RECOMMENDATION

higher antioxidant capacity was observed in
rhizome and leaf extracts of C. rotundata.
Sheela

et

al.

(2012)

suggested

that

compounds exhibiting antioxidant activity
have high possibility of glucose lowering
potential as well. It was revealed that
phenolic antioxidants have significant in

vitro antiglycation
glycation,

the

properties

where

non-enzymatic

reaction

between sugar dicarbonyls and protein, is
one of the key mechanisms of diabetic
complications due to hyperglycemia (Sousa
and Correia 2012).
A study on E. acoroides found that it
contains phenols, flavonoids and tannins
which contributed to its high free radical
scavenging activity (Parthasarathy et al.
2017). A similar study also proved that
extracts of the seagrass E. acoroides have
phytochemical constituents and antioxidant
activities where its secondary metabolites
include phenols, flavonoids, and steroids
which were linearly correlated with their

This

study

concluded

that

S.

isoetifolium has potential in preventing the
sudden rise of blood glucose level, while
C.

rotundata,

T.

hemprichii

and

E.

acoroides showed potential for glucose
reduction. This suggests that these four
selected seagrass species have properties
useful for blood glucose regulation that
may be

utilized for diabetes mellitus

treatment.
Based on the outcome of this study, it is
highly recommended to conduct a follow
up evaluation on the antidiabetic properties
of selected seagrass species identifying the
specific molecule that shows such property

and its mode of action. In addition, it is
recommended

that

habitats

of

these

seagrasses be protected from exploitation
through

strict

implementation

of

environmental laws. Also, propagation
studies may be explored to prevent
overharvesting from wild population.

antioxidant activities (Menajang et al. 2020;
Ragupathi et al. 2010; Qi et al. 2008).
As mentioned previously, antioxidant
properties have high glucose lowering
potential. The first study to account the
green synthesis of silver nanoparticles
(Ag-NPs) from seagrass E. acoroides,
showed that Ag-NPs synthesized from E.
acoroides is a significant resource of
a-glucosidase inhibitors that may benefit
diabetes treatment (Senthilkumar et al.
2016).
©2020 Palawan Council for Sustainable Development
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What can researchers and project implementers learn from the COVID-19 pandemic and
How do we move forward to a better new normal in the field of research in Palawan?

Sr. Zenaida C. Domingo, OP
Holy Trinity University
znnycd@yahoo.com

Background
Holy

Challenging research activities of students

Trinity

University @80,

a

resilient learning institution in Palawan,
has turned challenges
for development

into opportunities

amidst the COVID-19

Pandemic. Learning Continuity Programs
to surmount the increasing demands of the
New Normal are being

implemented in

partnership with parents

and other

stakeholders to ensure quality and equitable
education for all.

In alignment to its

mission and vision

to contribute to the

wellbeing

of

environment,

the

people

and

the

HTU offers a curriculum

that enables the pupils and students from
the Integrated Basic Education Department
to conduct studies to effect discovery and
appreciation of the simplest knowledge
and realities of life from Kindergarten to
Grade 6 ( investigatory/action research),
Junior and Senior High School (action/
scientific/feasibility studies) onto the more

©2020 Palawan Council for Sustainable Development

from the different colleges in the tertiary
and graduate school.

Challenges and Lessons Learned
Today,

the

reckon with

University
some

has

to

concerns on the

conduct of research especially among the
young people who are restricted within
the parameters of the

current

Enrichment

are

activities

situation.

continuously

being pursued in the discovery of the

unknown in the many changing aspects of
life caused

by COVID-19 pandemic.

Based on experience, researchers and
project implementers have come to realize
that

we are finite rational beings who

depend much on God’s love and mercy all
the time.

There is no exception though,

being responsible people able to overcome
challenges, we still have to go back to the

Creator of life.
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Despite all the seemingly setbacks, life

As an

institution, HTU through its

must go on through this technology- driven

President and representatives,

new normal.

Among others, in education

and doing collaborative works with the OP-

the transfer of meaningful learning happens

Siena LuVOPSEA Research Committee,

in varied and available venues with creative

Palawan

teachers as facilitators

Biodiversity and Sustainable Development -

together with the

parents as learning partners at home.

In

Knowledge

Team

Human

is joining

Platform

Palawan

for

Knowledge

this light, we can learn that research is a

Platform Hg Study, PCSD Environment and

quest still in progress for as long as life is an

Natural Resources Sub-Committee on Alien

on-going process;

Species Conservation and Management

Team Approach

is a

productive journey towards the discovery

(ENRC-SIASCM),

of

Islands Research Development Consortium,

the Truth; and, Data for research

Southern

Tagalog

abounds out of our unending desires and

MIMAROPA

needs as we experience the phenomena of

Development Consortium (MHRDC), Asia-

valuing and ranking some precious things

Pacific Consortium of

in life.

Indeed, great things happen in

Educators, Inc. (APCORE) and in follow-

collaboration with other individuals, organi-

ing the Research Agenda of the Depart-

zations, and /or as researchers and project

ment

implementers.

Commission on Higher Education (CHED).

Best Practices and Recommendations

of

As

Health

Research

Researchers and

Education

a

and

(DepEd)

recommendation

and

for

the

researchers in the province of Palawan,
strategic planning and implementation of

In moving on forward to a better New

doable programs be in-placed

in the

Normal, research for the university means

system of every organization to empower

to invest on people and projects.

To keep

more people to engage with commitment in

alive the love to conduct research among

research. Also, effective and shared leader-

the

ship and management support is needed in

personnel, constant

reminders and

encouragement are given them in order to

every step

satisfy their passion for the Truth with

research.

corresponding incentives and recognition of

opportunity for creativity, innovation and

their works.

empowerment of people,

Opportunities are provided

of

Indeed, this Pandemic is an

for training, developing and honing their

organizations

research skills thru

growth

In- house

Faculty

the way to a productive

and

for
learning

institutions and

greater intellectual
opportunities

Development Programs and attendance to

research, better and faster

other seminars and fora

ideas

leaders and

with reputable

researchers to sustain their

and

exchange

in
of

for a strong and meaningful

relations across borders.

desire and engagement efforts as well.
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COVID-19 and What it Taught Us About Research
Gerlie Gedoria, Angelique Songco, Maria Retchie Pagliawan, and Rowell Alarcon
Tubbataha Management Office
tmo@tubbatahareefs.org

Most of the research activities in Tubbataha

Background

Reefs are conducted between April to June
Tubbataha Reefs Natural Park is the
largest no-take marine protected area in the
Philippines. It hosts at least 600 species of

fish, 360 species of corals, among other
marine flora and fauna. To ensure that its
biological

diversity

is

intact,

park

authorities implement annual biophysical
monitoring on three focal groups: fish,
corals, and seabirds. These three serve as
biological indicators of overall reef health.
Results from research and monitoring
activities inform management decisions and

policies.

year, with the travel restrictions imposed by
the

Philippine Government due to the

COVID-19 pandemic, research involving
individuals from outside of Palawan and the
Philippines were postponed.

One such

research is the carrying capacity study to be
led by

scientists from the University of

Guam and the University of Florida.
Another is the marine turtle survey spearheaded and
Research

funded by the Marine

Foundation

from

Malaysia.

Experts in the conduct of fish inventory
were also unable to participate this year.

The Tubbataha Management Office
(TMO) engages volunteer experts from
various

when the weather is generally calm. This

organizations

and

academic

institutions outside of Palawan to provide
technical assistance and support in the
conduct of surveys. Other research, such as
the marine turtle survey, is conducted based
on the availability of an external expert.

©2020 Palawan Council for Sustainable Development

In mid-May, Palawan transitioned to a
less strict quarantine restriction allowing for
research trips to be conducted in TRNP.
However, challenges were apparent during
preparations and the actual conduct of
fieldwork. Volunteer experts who usually
complement the workforce in surveying

Tubbataha could not come.
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(a)

(b)

Figure 1. Three regular
monitoring activities
conducted by the Tubbataha
Management Office.
The surveys of (a) benthos,
(b) fish, and (c) seabirds in
Tubbataha Reefs Natural Park.

(c)

Thus, there was a need to engage and

to broaden the pool and to deepen the

train local volunteers and researchers on the

capacity of local experts to conduct

methods employed in TRNP.

various research in Palawan.

This was

Also,

challenging, given the short amount of time

streamlining and standardizing research

to conduct the trainings.

Insufficient

methods in various fields will help ensure

research equipment was a concern as

that researchers from different institutions

necessary equipment could not be acquired

can work together, should travel restrictions

due to the termination of courier services as

continue. Finally, it is essential for external

a result of the pandemic. TMO relied on the

research project proponents to train local

help of its PKP partners, who lent

researchers, not only to develop local

equipment such as binoculars, transect

research capacity but to engrain continuity

tapes, etc. Some of the realizations gleaned

in project execution.

from the COVID-19 pandemic is the need
©2020 Palawan Council for Sustainable Development
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Payment for Ecosystem Services in Palawan
May C. Lacao

SUMMARY

Keywords:
Strategic Environmental Plan
Marine resources
Conservation
Sustainable
management

The United Nations (2009) defined the payment for Ecosystem
Services (PES) as a voluntary transaction for a well-defined
environmental service (or a land use likely to secure that service),
purchased by at least one environmental service buyer from at
least one environmental service provider, if and only if the
environmental service provider meets the conditions of the
contract and secures and environmental service provision. A
number of cases demonstrate that PES scheme is highly feasible
and an effective tool in conservation of natural capital in Palawan.
The Brooke’s Point Rural Waterworks and Sanitation
Association, Incorporated (BPRWSAI) and the LGU-Run
Brooke’s Point Waterworks System (BPRWS) have recently
adopted PES scheme, particularly for conservation of watersheds.
The Tubbataha Reefs Natural Park (TRNP) is another proof that a
proper set-up of user fee systems can independently generate
financing for protection of the marine ecosystem. It also produced
positive externalities resulting to restoration of fish productivity
which brought improvement in standard of living of the
fishermen. While initial PES and PES-like schemes in Palawan
tend to cluster around watershed protection and beauty seascape/
landscape protection, it can be expanded to cover water supply for
agriculture, carbon sequestration, and biodiversity conservation.
There are several laws and regulations in the Philippines, and
particularly in Palawan, that provides for the protection and
rational use of natural capital to attain human well-being.

ECAN Monitoring and Evaluation Division. Palawan Council for Sustainable Development Staff
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INTRODUCTION

pastures in the province. Migrant settlers
usually encroach the forest areas, clearing

Drivers of Change in Ecosystem
Indirect drivers of change (population
change,

change

sociopolitical

in

economic

activity,

cultural

factors,

factors,

technological change) and direct drivers
(habitat change, overexploitation, invasive
alien species, pollution, and climate change)

collectively

influence

the

level

of

production and consumption of ecosystem
services and the sustainability of the
production. These factors often increase one
ecosystem service causing the degradation
of other services (MEA 2015).
Palawan, the largest province by land
area in the Philippines comprising around
15,000 km2 and home to more than a

million people depends heavily on its stocks
of natural capital and flows of ecosystem
services.

The

consumption

demand
in

Palawan

for
is

material
directly

proportional to its growing population and
expanding economy, shifting from biomassbased such as agriculture, forest and fishery
products (73% in 2000) to construction
minerals (53% in 2012) (PCSDS 2015).

Palawan’s population growth rate at
2.66% from 2000 to 2010 is higher than the
national average of 1.9%. If such growth
continues,

the

province’s

and

Puerto

Princesa’s population is expected to reach
1.3 million in 2020. The growth of
population is even higher for the same
period in the city of Puerto Princesa with
3.24%. The increase in population is due to

local or in-migration seeking for greener

©2020 Palawan Council for Sustainable Development

and converting these to agricultural uses.
Increasing affluence of some members of
the population brings higher capacity to
acquire and develop more lands resulting to
shifting land use. Other economic activities
such as quarrying of metallic and nonmetallic resources also cause land cover
change which inevitably result to decrease
or even loss of ecosystem services (PCSDS
2015).
Status of Ecosystems and Its Social
Impact
The Millennium Ecosystem Assessment
(MEA 2005)
problems

summarizes

associated

three major

with

current

management of the world’s ecosystems:
1. Approximately 60% (15 out of 24) of
the ecosystem services examined during the
MEA

are

unsustainably,

being

degraded

wherein

one

or

used

ecosystem

service is traded-off for another and often
shift the costs of degradation from one
group of people to another or defer costs to
future generations.
2. There is established but incomplete
evidence that changes being made in
ecosystems are increasing the likelihood of
nonlinear changes in ecosystems (including
accelerating,

abrupt,

and

potentially

irreversible changes) that have important
consequences for human well-being.
3. Harmful effects of the degradation
of ecosystem

services are being borne
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disproportionately

by

the

poor,

are

between 2010 and 2014 only led to a slight

contributing to growing inequities and

increase in carbon stock that was not

disparities across groups of people, and are

sufficient to offset the preceding decline.

sometimes the principal factor causing

Forests in southern Palawan and with the

poverty and social conflict. As such the

rest of Palawan are an important carbon

condition and management of ecosystem

sink. This underlines the need to sustainably

services is a dominant factor influencing

manage the forests, particularly under the

prospects for reducing poverty.

regime of changing climate.

These global problems are also evident

Palawan has 191 catchments that supply

in Palawan. The State of Environment of

the water requirement of the population.

Palawan 2015, documented how Palawan’s

The Palawan Council for Sustainable

biophysical environment changed in 20

Development

years or so. Between the periods 1992 to

monitors 30 rivers selected based on related

2010, there was reduction in Palawan forest

activities in the river and the watershed. In

by around 100,000 hectares or equivalent to

2014, 14% of the river monitoring stations

forest loss of 5,500 hectares/year, from

were in ‘good’ to ‘excellent’ condition

789,488 hectares (1992) to 689,161 hectares

suitable for Public Water Supply Class II or

(2010). Forests were converted to provide

fit as sources of water supply that will

primarily for the expansion of agricultural

require complete treatment (coagulation,

and built-up areas (PCSDS 2015). Analysis

sedimentation, filtration and disinfection) in

of land cover for periods 2010 and 2014

order to meet the National Standards for

indicated that deforestation in southern

Drinking Water (NSDW- Class A). Water

Palawan was stopped and even reversed

quality of all of these monitored river

between 2010 and 2014, as closed forest

systems

cover increased from 28,000 ha to 33,000 ha

condition suitable for agriculture irrigation,

during the period. However, this was also

and others (Class D). Generally, due to the

accompanied by a marked increase in

lesser human activities, the monitoring

perennial crops from 46,130 ha in 2003 to

stations located in the upstream of river

115,845 ha in 2014 (World Bank 2017).

bodies such as dams have better water

Two key findings of the World Bank

quality

have

than

Staff

(PCSDS)

‘good’

the

to

regularly

‘excellent’

midstream

and

(2017) report on carbon (C) account showed

downstream. Due to intensified agricultural

that deforestation in Southern Palawan

production and extraction of gravel and

during the period 2003-2010 had major

sand in major river systems, monitoring and

impacts on carbon stock in its forests with

determination of carrying capacity and river

stocks dropping from 16 million tons C to 9

ecosystems study need to be undertaken

million tons C during the period. The

(PCSDS 2015).

observed modest recovery of closed forests
©2020 Palawan Council for Sustainable Development
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In terms of coastal marine resources,

Further,

grouper

(Lapu

Lapu)

will

Palawan has ‘adequate stock’ of average

disappear from fish catches long before

mangrove density in 2014 at 2,779 trees/

other coral reef related species, with

hectare, an improvement over the 1,428

harvests declining from 2,800 ton in 2015

trees/hectare in 2004.

to

Improvement was

a

forecasted

800

ton

in

2025.

also noted in terms of mangrove species

Consequently, municipalities that are most

(average species index of 1.1 in 2004 to 1.3

dependent on fisheries and with the largest

in 2014; number of species from 15.4 in

number of fishing boats will face the

2004 to 16.9 in 2014), and average diameter

largest declines in fish catches. The

-at-breast height (14.3 centimeters in 2004

Philippine

Wealth

to 17.4 centimeters in 2014) (PCSDS 2015).

Valuation

of

Accounting

Ecosystem

and

Services

There is evident deterioration of coral

(Phil-WAVES) project conducted a scenar-

reef condition as shown by the decline from

io analysis correlating coral reef condition

3.7% a decade ago in 2004 to 2.1% in 2014,

and municipal coral reef fishery. Results

and an increase in fair to poor coral reef

showed that with increasing fishing efforts

condition from 65.8% in 2004 to 73.8% in

(and operational costs for fishermen), the

2014. Similarly, there is alarming trend in

harvest of the coral reef species will decline

seagrass

the

rapidly, from 31,000 ton in 2015 to a

increase in sites with poor condition from

forecasted 12,000 ton in 2030 to only 7,500

31.8% in 2004 to 68.7% in 2014 in 2030 to

ton in 2035.

degradation

resulting

to

only 7,500 ton in 2035.

Figure 1. Projected municipal fishery production for coral reef related species (10 species),
Palawan. Source: WAVES Policy Brief on Declining Municipal Fisheries Catch in
Palawan Linked to Coral Reef Destruction Evidences from the Ground
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This policy note intends to discuss

Policy Issue
There are three reasons underlying the

general

principles

of

Payment

for

neglect of ecosystems and the services they

Ecosystem Services (PES), showcase its

provide, as explained by Salzman (2009).

effectiveness as a tool to sustainably manage

One is ignorance of the sources of goods

ecosystems, and provide policy context to

and services that people depend on, how

support its implementation in Palawan.

ecosystem services are generated and
delivered.

Environmental

laws

were

generally not designed to provide legal

PAYMENT FOR ECOSYSTEM
SERVICES AND PES-LIKE SCHEME

standard for conservation of natural capital
PES schemes are a subset of market-

and services that flow from it.
Institutions are another obstacle to

based instrument. It is defined as a voluntary

protection of services. Political jurisdictions

transaction for a well-defined environmental

are exercised over areas defined by state,

service (or a land use likely to secure that

provincial, or municipal borders, whereas

service),

ecologically

and

environmental service buyer from at least

environmental problems do not track these

one environmental service provider, if and

political boundaries. It is challenging to get

only if the environmental service provider

political actors to agree on the same course

meets the conditions of the contract and

of action when conservation costs and

secures the environmental service provision

benefits varies across jurisdictions.

(United Nations 2009). In basic economic

important

areas

purchased

by

at

least

one

Third is market failure. There are

terms, PES seek to “get the incentives right”

markets for ecosystem goods but not for the

by capturing the positive externalities, by

ecosystem

the

providing accurate signals to both service

production of these goods. The lack of

providers and users that reflect the real

direct price mechanism for many ecosystem

social benefits that ecosystem services

services gives the sense that they are free.

deliver (Salzman 2009).

Hence, they can be easily taken for granted

Ecosystem Services Receiving Payments

services

that

support

and degraded in the process of extracting or
producing ecosystem goods that have
established market value. Creating the
market to better understand the value of
ecosystem

services

can

provide

the

opportunity for ecosystem service suppliers
or stewards of natural assets to get
compensated and motivated to conserve the

Ecosystems provide numerous services
and these outputs can be categorized as
provisioning,

regulating,

cultural

and

supporting. However, application of PES
have been limited to only a few ecosystem
services which can be categorized into four
broad types based on a review of PES

services they provide.
©2020 Palawan Council for Sustainable Development
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schemes in operation (including pilot

mandated by law — now exist related

phases) around the globe. These are:

to greenhouse gases (carbon), water, and

1. Watershed
purification,

protection
water

for

regulation,

water
erosion

control, and others
2. Carbon

sequestration

to

reduce

greenhouse gases emissions
3. Biodiversity

even biodiversity. In addition, focused
business deals and PES are also being
forged to

invest in restoration and

maintenance

of

particular

ecological

systems and the services that they provide.
The key characteristic of these PES deals is

for

that the focus is on maintaining a flow of a

maintaining populations and provisioning

specified ecosystem “service” — such as

of materials for nutrition and genetic

clean water, biodiversity habitat, or carbon

materials

sequestration capabilities — in exchange

4. Landscape

conservation

beauty

to

support

for something of economic value. These
deals stem from three distinct

eco-tourism (Salzman 2009).

domains,

which are outlined in the Table 1 below.
Forest Trends (2008) cites the institutional
PES Markets and Actors

actors for arranging PES deals wherein two

In response to growing concerns,
markets

are

emerging

for

ecosystem

of the major actors are the buyer and
supplier/seller of ecosystem service.

services in countries around the world.
Formal

markets — some voluntary and

others
Table 1. Institutional Actors in Expansion of PES Deals.
Source: Payments for Ecosystem Services: Getting Started
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infrastructure, i.e. watershed, which has

Pre-condition for PES Schemes in the
Philippines

been

Under Philippine setting, PES schemes
will do best with the presence of the
following components:
1. Strong involvement of resourcebased communities. An important aspect of
PES scheme that distinguishes it from

previous

natural

resource

management

schemes is the active involvement of the
beneficiaries in the transaction process
usually occurring in a market setting and
presumes that sustained payments will be

proven

successful

eco-efficient

solution in many cases; and
4.

Poverty-reducing potential as PES

can provide local people with opportunity to
transform natural capital into financial
flows, greater financial flexibility and
reduced

vulnerability

(United

Nations

2009).
For sellers
Benefits:
1. Increased

cash

income

for

provided only from continuous ecosystem

consumption or investment purposes (such

service provision.

as increased caloric intake for children,

2. Intermediary or facilitator. They can

expanded access to education and health

be responsible for bringing buyers and

care, new products for sale, improved

sellers together, and therefore plays a

enterprise productivity, etc.);

critical role in the transaction process.

2. Expanded experience with external

3. Institutionalized systems of collecting

business

activities

through

PES-related

payments, paying fees/dues, monitoring

economic transactions and interactions with

land-use

PES-relevant intermediaries;

activities,

and

providing

the

ecosystem service should supplement any
PES scheme (Macandog 2016).

3. Increased knowledge of sustainable
resource use practices through training and
technical assistance associated with PES

Opportunities and Risks in PES

For Policymakers

4.

1. Flexibility and adaptability since PES
can be adapted to project-specific variables
and objectives;
2. More effective land-use planning and
zones by using PES incentives to achieve
compliance;
3.

Smart

infrastructure

deal implementation;

investments

directed towards protection of natural

©2020 Palawan Council for Sustainable Development

Improved

resilience

of

local

ecosystems and flow of ecosystem services;
5. Potential for higher land productivity
due to ecosystem service investments;
6.

Contribute

to

formalization

of

resource tenure and clarification of property
rights

since

recognize

the

PES
role

schemes
of

explicitly

environmental

stewards (Forest Trends et al. 2008).
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Risks:

outcomes,

factors

outside

producers’

1.Inadequate understanding of what is

control may result in failure to achieve

being bought and sold, and long-term

contractual obligations and, subsequently,

implications

non-payment.

for

local

livelihoods

and

resource rights;

11. Incompatibility of PES with cultural

2. Loss of rights to harvest products, or

values (Forest Trends et al, 2008).

environmental services;
3. Loss of non-PES opportunities if the
community enters into a PES contract;

manage natural capital, there are also a num-

4. Loss of employment if a PES deal
includes

reduced

land

As there are benefits from using PES to

management

activities;

ber of risks attached to it. But these identified risks present an opportunity to anticipate factors that may impede

5. Unfair outcomes or unfair sharing of
net revenues when rural communities form

achievement

of successful PES deals and plan how to
prevent and reduce negative impacts.

partnerships with business entities to supply
ecosystem services, especially when there is
asymmetric information on the demand
market;

6. Increased competition for land, or loss
of rights to land when PES proves to be
successful and attract speculators that could
squeeze out indigenous landowners;
7. Loss of critically important ecosystem
services if PES scheme is poorly designed;
8.

Confusion

over

resource

and

ecosystem service rights;
9. Loss of control and flexibility over

local development options and directions
when

poorly-designed

easements

or

long-term contracts limit land management
activities to a narrow range of alternatives,
which could cost community residents their
rights

to

exercise certain

options

for

managing their land;
10. Performance risk and need for
insurance where payments are dependent

upon delivery of specific ecosystem service
©2020 Palawan Council for Sustainable Development

PES and PES-like schemes:
Palawan experiences
Tubbataha Reefs Natural Park (TRNP)
TRNP is an example of a conservation
site that employs PES to generate economic
returns from preserving the reefs. A
declared UNESCO World Heritage Site, this
33,200-hectare

offshore

Marine

Protected Area (MPA) located within the
political jurisdiction of the municipality of
Cagayancillo, Palawan provides ecosystem
services in the forms of aesthetic seascape
beauty and marine biodiversity. However,
the Tubbataha Protected Area Management
Board

(TPAMB),

which

governs

the

conservation of the Tubbataha reefs, is faced
with problems of limited funding to provide
continuous protection over the reefs. Thru
the assistance of the World Wildlife Fund
(WWF) – Philippines, a user fee system was

64

established to create a market for the reef’s

a resolution defining the utilization of the

seascape beauty. Recreational scuba divers

funds: 50% - Trust Fund; 43% - park

are considered buyers of seascape beauty

administration and management; and 7% -

ecosystem services and biodiversity in the

municipality of Cagayancillo to finance

TRNMP. Foreign donors and the Philippine

livelihood projects. The TPAMB authorizes

Navy that contribute to the maintenance of

the actual disbursements based on annual

the integrity of the reef’s marine ecosystem

work and financial plans prepared by the

are

Tubbataha

likewise

considered as

ecosystem

Management

Office.

The

accumulated trust fund was used as

service buyers.
On the other hand, the fisherfolk and the
local government of Cagayancillo who

leverage to obtain more funds from funding
agencies.

sacrificed by refraining from exploiting

Among the challenges faced when the

natural resources, thereby allowing the park

market in the Tubbataha Reefs was created

to

was overcoming the public good nature of

rehabilitate,

could

be

considered

rich biodiversity and seascapes as well as

environmental service providers.
There are two sources of environmental

closing the loop between buyers and sellers.

payments for Tubbataha Reefs: (1) fees

It was also difficult to establish accountable

imposed

the

service providers. But as evidenced by

implementation of the user-fee scheme pilot

TRNP case, proper set-up of user fee

collections since the year 2000, and (2)

systems

donations

financing for protection of the marine

on

divers

from

through

foreign

organizations

can

ecosystem.

and the WWF-US. The proceeds from the

externalities resulting to restoration of fish

fees collected from divers are placed in a

productivity which brought improvement in

trust

standard of living of the fishermen.

Donations

from

foreign

also

produced

generate

including UNDP-GEF, Packard Foundation,

fund.

It

independently

positive

organizations come in the form of livelihood

One major lesson learned from the

programs and coastal resource management

Tubbataha case is the need for multi-

facilitated by the WWF-Philippines.

stakeholder

(i.e.,

sellers,

buyers,

User fee scheme was based on a

intermediaries, and institutions) cooperation

willingness-to-pay(WTP) survey conducted.

in creating and sustaining PES markets for

WWF-Philippines was authorized by the

seascape beauty and biodiversity. Another

TPAMB to collect the fees that are

area for improvement in the system is the

deposited

the

need for inter-LGU payment scheme to

Provincial Treasury. A special trust fund

compensate LGUs for the provision of

was created to earmark the funds generated

landscape or seascape beauty and to

by TRNP.

equalize

under

the

account

of

Prior to pilot collection, TPAMB passed
©2020 Palawan Council for Sustainable Development

the

costs

and

benefits

of

maintaining biodiversity and landscape/
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seascape beauties. Municipalities are urged

PES that should be charged to the users.

by the Local Government Code to enter into

Initial success in the implementation of PES

joint agreements. The agreed payments

by the BPRWS is credited to political will of

should reflect the WTP and the cost of

the LGU leadership, as well as the inclusion

service

LGU

of the provision of Php 1.00 per cu.m. as

beneficiaries and custodians (Macandog

payment for ecosystem services in the

2016).

Protected Area Management Board and

provisioning

by

the

Strategic Environmental Plan clearance.
Brooke’s Point Waterworks

The

Brooke’s

Point

Rural

Waterworks and Sanitation Association,

CONCLUSION AND

Incorporated (BPRWSAI) and the LGU-run

POLICY IMPLICATIONS

Brooke’s

Point

Waterworks

System

Vulnerability of Palawan’s ecosystems

(BPRWS) have recently adopted PES

is ever increasing brought about by growing

scheme, particularly for conservation of

population, change in technologies, climate

watersheds. They are

change, among many other drivers of

assisted by Protect

Wildlife, a USAID initiated project.

change. There is a need for new interven-

BPRWSAI, founded in 1984, serves

tions to supplement government efforts and

about 115 commercial and 1,745 residential

scarce resources to rationally manage the

consumers. BPRWS started operating in

natural capital. A market-based approach

2016. It has 2,181 connections across 12

can contribute to creating a positive attitude

barangays.

among ecosystem service providers and

Both implement a Php 1.00 per cu.m. as
payment for ecosystem services and have
undergone

trainings

on

users and bring higher level of concern
towards conservation of the natural capital.

financial

Several cases around the globe have

management to ringfence funds. BPRWSAI

demonstrated positive results from the

has PES collection amounting to Php

implementation of PES as a tool for

316,413.00 as of 2017. It intends to use the

conservation of the natural capital and

PES fund for the protection of watershed.

maintaining

BPRWS has accumulated PES collection

services.

amounting to Php 321,942.00 as of May
2018.

Currently,

communities,

they

activities,

are

identifying

programs,

and

the

supply

of

ecosystem

The case of TRNP exemplifies a
successful user fee systems that generate
financing for protection of the marine

projects that would be funded with the

ecosystem.

collected PES. A resource valuation of the

externality resulting to restoration of fish

watershed is also being completed to come

productivity which brought improvement in

up with

standard of living of the fishermen.

robust basis for the peso value of

©2020 Palawan Council for Sustainable Development

It

also

produced

positive
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New

developments

in

PES

implementation in Palawan, particularly in
waterworks in Brooke’s Point, Palawan can
serve as model or guide in developing PES
schemes to support watershed management
for other water supply projects for the rest of
Palawan.
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Palawan Endemic Species

Palawan Flowerpecker (Prionochilus platenic (Blasius, 1888)) is listed under Vulnerable
in 2014 List of Terrestrial and Marine Wildlife in Palawan (PCSD Resolution No. 15-521).
Photo credit: C. Supsup
©2020 Palawan Council for Sustainable Development
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Palawan Endemic Species
New Species of Begonia Discovered in Palawan
Three New Species of Begonia Endemic to the Puerto Princesa
Subterranean River National Park, Palawan
Rubite R.R., Hughes M., Blanc P., Chung K-F, Yang H-A, Kono Y., Alejandro D., De Layola L., Virata A.
and Peng C. 2015. Three new species of Begonia endemic to the Puerto Princesa Subterranean River National
Park, Palawan. Bot Stud. 2015;56:e19. https://doi.org/10.1186/s40529-015-0099-1 PMID: 28510828

a. Begonia tagbanua M. Hughes
Images by Rubite et al. 2015

b. Begonia hughesii R.Rubite &
C-I Peng

c. Begonia taraw C-I Peng,
R. Rubite & M. Hughes

Begonia cabanilasii (section Baryandra, Begoniaceae), a new species from
El Nido, Palawan, the Philippines
Ang Y. P., Tandang D., Agcaoili J. Bustamante R. 2020. Begonia cabanilasii
(section Baryandra, Begoniaceae), a new species from El Nido, Palawan, the Philippines. Phytotaxa 453
(3):244-254. DOI: 10.11646/phytotaxa.453.3.6

Begonia cabanillassii. Image by Yu Pin Ang
©2020 Palawan Council for Sustainable Development
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Our Palawan
Research Bits

Perception in Education and Cultural Practices of Batak
in Puerto Princesa City
DepEd-Schools Division of Puerto Princesa City
I. Brief Description
This study is an in-depth investigation on the perceptions of Batak learners towards
education based on their beliefs and cultural practices. The researchers utilized qualitative

research where purposive sampling was initiated. Fifteen (15) families and fifteen (15)
pure-blooded adult Batak served as the participants of this study. This qualitative research
employed focused-ethnography design. Data were collected through in-depth interviews,
individual and group interviews through “pakikipagkwentuhan”, video recording,
photographs, and observations during the investigation from May 2019 to August 2019 at
Sitio Manggapin, Barangay Langogan, Puerto Princesa City, Palawan.

Results were

interpreted through content analysis and thematic analysis. Findings indicated that most of
the Batak perceived that education played a significant role for them to reach their dreams
and be able to work in private and government offices. It was recommended that concerned

individuals or groups should give priority to our Indigenous Peoples to lift their quality of
life and to alleviate educational illiteracy and become productive citizens of the country.
II.

Project Objectives
This study aimed to conduct an in-depth investigation on the perceptions towards

education based on beliefs and cultural practices of Batak. The researchers investigated the
underlying concepts behind the Indigenous perceptions in education and cultural practices to
motivate them to love education and to enlighten them to finish complete basic education.
III.

Duration/Area of Coverage
ACTIVITY

TIME FRAME
April 15May 15,
2019

June
5-9,
2019

June 12 –
August 15,
2019

August
15-31,
2019

September
1-15, 2019

September 29,
2019

October 129, 2019

Submission of Letters to SDS/OIC
LNHS prior to the conduct of the
study
Validation of Localized Intervention
Material
Secure permission letter from the
class advisers
Data Gathering
Gather, Tabulate, Analyze, and Interpret Data
Review and Finalization of Output
Submission of Final Output

Information dissemination

©2020 Palawan Council for Sustainable Development
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IV. Funding Institution and Implementing Partners
This study is under the Basic Education Research Fund of the Department of
Education where expenses for Regional Research Summit registration is shouldered and
basic expenses for printing and reproduction of copies were provided.
V. Updates as of July 2020
The researchers are ready to present the said research in the 4th Regional Research
Summit which will be done through virtual presentation. The following summarizes
perceptions of Batak learners towards education based on their beliefs and cultural

practices:
Perception Toward Education. Based on the given statements narrated by the
participants, the most common responses are having desire to finish education, to become
professionals such as teacher, nurses, and policeman and to get a job either in private or
government offices. The researchers inferred that Batak perceived education as important
step for them to be professionals and to have work someday. It means that the education is
the key for them to cope or survive in the different challenges that they experience in life.
Barriers in Education. Based on the narrations of the participants, the following
common barriers are implied: the lack of budget or money for expenses such as food and
other basic needs, poverty or hardship that they are experiencing in their lives, having no
permanent address or parents are transferring from one place to another for livelihood, and
per parents’ advice.
Advantages in having education. Based on the narrations of the participants, the
following are the common advantages of having education among the Batak that may help
improve their quality of life: to become professionals such as nurse, policeman, and
teacher, to get a job, and help their families alleviate poverty, and to live in a community
that is peaceful and orderly. This means that Batak perceive that life gets better and

improved as one completes education.
Cultural Practices. Early marriage, pre-arranged marriage, practice of “bandi” or dowry
are among of the various responses on the cultural practices among the Batak participants
the limit their educational aspirations. Based on the narrations of the participants the most
prevalent cultural practices among the Batak is getting into early marriages.
VI. Contact Persons
Anale M. Balano, Master Teacher 1, Sta. Monica High School
Elsa I. Matchico, Teacher III, Langogan National High School
Winda J. Arcegono, Teacher I, Langogan National High School
Schools Division of Puerto Princesa City

©2020 Palawan Council for Sustainable Development
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Photo Documentation

RESEARCHERS’ JOURNEY. The researchers went to Barangay Hall to ask permission and assistance
from the Barangay Chairman of Barangay Langogan , headed by Hon. Camilo L. Bebit at about 10 o’clock
in the morning. The researchers were ready to venture to Sitio Manggapin, where the Batak Tribe is
located.

©2020 Palawan Council for Sustainable Development
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Our Palawan
Research Bits

Dugong Monitoring and Conservation Program in
Calawit Island, Busuanga, Palawan
Community Centered Conservation (C3) Philippines
I. Brief Description
Dugongs (Dugong dugon) are the only existing and surviving marine mammal species of
the family Dugongidae. This mega herbivorous marine mammal is listed as vulnerable on

the IUCN Red List and ‘threatened with extinction’ under CITES Appendix I. In the
Philippines, dugongs are listed as critically endangered based on the national
assessment of the Department of Environment and Natural Resources (DENR). It is also the
first legally protected marine mammal under the DENR Administrative Order No. 55 of
1991.
C3 Philippines is recognized nationally and internationally as the key organization
working on the protection of dugong including its seagrass habitat. C3PH in partnership
with the Nurutan Yang Calamian Tagbanua Yang Calawit May Quezon (NTCQ) and
University of the Philippines - Institute of Environmental Science & Meteorology

(UP-IESM) established a simultaneous dugong monitoring program within the indigenous
territory of Calawit Island, Busuanga, Palawan which started in 2017. This community
initiative of the NTCQ regarding the establishment of the monitoring program for dugongs
in their area is necessary for the continuous protection and conservation of critically
endangered marine mammal. This research also contributed to the establishment of dugong
critical habitat and protection of the remaining dugong population in Busuanga.
For this program, it employed simultaneous land/shore based sighting techniques
introduced by Aragones (1994). A total of thirty-two (32) elevated vantage observation
points or platforms were established for this survey. Stations were chosen based on the

previous surveys by Aragones (1994) with eight (8) stations in the east-west side of the
island and additional 24 stations based on the community recommendations on previous
survey conducted in 2017 and 2018, respectively. Additional stations were established in
order to cover the whole island and adjacent islets. Dugongs were observed, identified and
counted from these platforms during the two (2) consecutive days of study. The primary
data collected included the presence and absence of dugong, frequency of dugong sightings,
sighting distance, time of sighting, presence/absence of calf, and behavior of the dugong
during the sighting.
These activities form part of the five phases of the Dugong Conservation and

Monitoring Program of the C3 Philippines which will run until November 2021.
©2020 Palawan Council for Sustainable Development
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II. Project Objectives
This Simultaneous Dugong Monitoring through land-based surveys in Calawit Island
aims to determine the dugong spatial distribution and habitat-use patterns around the area. It
will provide an updated dugong estimate population count in Calawit Island. The program
also promotes citizen science through the involvement of the community members, Bantay
Dugong, fisherfolks, and youth volunteers who did the dugong survey and monitoring.
Gathered data will be utilized for the establishment of Dugong Critical Habitat as well as for
the continuous protection of dugongs in the island.

III. Duration/ Area of Coverage
Table 1 shows the four (4) consecutive years of simultaneous dugong monitoring
conducted in Calawit Island, Busuanga. During the previous years of studies in 2017 and
2018, three consecutive days were employed while in 2019 and 2020, surveys were minimized to only two consecutive days. However, to complement, a total of 4 months sampling
period was conducted in 2019 survey. This is to generate comparison on the number of
sightings in a given season.
Table 1. Monitoring activities in Calawit Island, Busuanga, Palawan from 2017 to 2021
Phase
I
II
III

IV

Coverage
Simultaneous Dugong Monitoring through Land-Based
Survey, Calawit Island, Busuanga, Palawan in 21
monitoring vantage stations
Simultaneous Dugong Monitoring through Land-Based
Survey, Calawit Island, Busuanga, Palawan in 29
monitoring vantage stations
Simultaneous Dugong Monitoring through Land-Based
Survey, Calawit Island, Busuanga, Palawan in 30-32
monitoring vantage stations

Boundary mapping of seagrass habitats (and opportunistic
feeding trail surveys)
Simultaneous Dugong Monitoring through Land-Based
Survey, Calawit Island, Busuanga, Palawan in 32
monitoring vantage stations

V

Period of Study
June 2017
April 2018
May 2019
June 2019
October 2019
November 2019
February to June
2020
July 2020
November 2020

March 2021
Writing of initial report (paper for publication)
Dugong survey using AUV/drone – range and distribution June 2021
in Calawit
November 2021
Simultaneous Dugong Monitoring through Land-Based
Survey, Calawit Island, Busuanga, Palawan in 32
monitoring vantage stations

©2020 Palawan Council for Sustainable Development
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IV. Funding Institution and Implementing Partners
The first and second phases of the program were supported by the Philippine American Fund. The third and fourth phases of the study were supported by the different
funding institutions such as Marine Conservation Action Fund (MCAF), USAID Fish Right
Program and the National Geographic Society. All these initiatives were implemented by the
C3 Philippines together with the Nurutan Yang Calamian Tagbanua Yang Calawit May
Quezon (NTCQ) of Calawit Island and the University of the Philippines - Institute of
Environmental Science & Meteorology (UP-IESM)
V. Updates as of July 2020
Technical and Capacity Results:
•

Maximum estimates of 24 – 27 dugong individuals based in 2017 survey and
minimum estimates of 10-13 dugong individuals on 2018;

•

Trained and capacitated Bantay Dugong members, fisherfolks, NTCQ

Officials,

DENR staff, Busuanga Ecowarriors, and PEER educators
•

Recruited 42 volunteers in 2017, 65 volunteers in 2018 to 2019, and 72 volunteers in

2020 as citizen scientists.
•

About 46% of the entire island was covered during the 2019 and 2020 surveys

Policies, endorsement and technical supports:
June 2018 - Declared and established Dugong Conservation Areas (DCAs) in Calawit
Island through IP Resolution No. 20 covering 617.37 hectare
July 2018 – Inclusion of newly declared DCA to updated Environmentally Critically
Areas Network (ECAN) zones map
August 2018 - Demarcation of Dugong Conservation Areas (DCAs) through setting up of

buoys and signage, Request and endorsement for the establishment of Dugong Critical
Habitat in Busuanga, Palawan pursuant to DENR MC No.2007-02 and PCSD
Resolution No. 13-481. Complete report submitted to PCSD.
February 2020- Field Validation of proposed Dugong Critical Habitat in Calawit Island,
Busuanga conducted by Palawan Council for Sustainable Development (PCSD)
June 2020 – Inclusion of the Dugong Conservation Areas to Marine Protected Area
Network (MPAN) of Busuanga, Palawan through Fish Right Project
August 2020 – Approved Barangay Resolution No.27 endorsing the establishment of
Dugong Critical Habitat in Calawit Island, Busuanga, Palawan.

©2020 Palawan Council for Sustainable Development
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Plotted

by: Molina, EP. 2019. Monitoring Stations around Calawit Island, Busuanga

VI. Contact Persons
Reynante V. Ramilo
Programme Coordinator
C3 Philippines Inc., Salvacion, Busuanga,
Palawan
Mobile: +63 917 178 5582
Email: reynante@c3phil.org
Email: laragones@iesm.upd.edu.ph

©2020 Palawan Council for Sustainable Development

Dr. Lemnuel V. Aragones
Director and Professor
Institute of Environmental Science &
Meteorology (IESM)
University of the Philippines – Diliman
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Photo Documentation of Activities
23 – 25 July 2020

The paired observers in their assigned stations during the two (2) days Simultaneous Dugong Monitoring (SDM)

C3PH staff together with community volunteers as Monitoring Team during the simultaneous monitoring

©2020 Palawan Council for Sustainable Development

76

Our Palawan
Research Bits

Annual Fish and Benthos Monitoring in
Tubbataha Reefs Natural Park
Tubbataha Management Office
I. Brief Description
TRNP is the largest no-take marine protected area in the Philippines. To ensure that
TRNP’s biological diversity is maintained, the Tubbataha Management Office, in
collaboration with various partners, conducts annual ecosystem research and monitoring
activities. Research and monitoring, being one of its conservation programs, is designed to
determine ecosystem health, measure biophysical indicators of management effectiveness, and
provide scientific basis for the formulation of proactive strategies and responses to emerging
issues.
This year, TMO conducted the annual fish and benthos monitoring in partnership with the
Western Philippines University, De La Salle University, and divers and researchers from
Puerto Princesa City.
II. Project Objectives
Annual monitoring of fish and benthic community is conducted to assess the condition
of the reef, including damages caused by natural and anthropogenic disturbances, as well as to
check spatio-temporal variations. Spatial distribution of reef fish communities and its trend in
terms of biomass and density are compared through the years.

Benthic composition,

including hard coral cover and coral recruitment, are also being monitored and trends are
compared over time.
III. Duration/Area of Coverage
The five permanent monitoring sites, and two ship grounding sites, were surveyed from

May 26 to June 2, 2020.
IV. Funding Institution and Implementing Partners
This year’s monitoring was made possible through the support of the Department of
Environment and Natural Resources, Pilipinas Shell Foundation, Inc., and the Tubbataha
Protected Area Management Board.
V. Updates as of July 2020
Data collected are now being processed and analyzed.
VI. Contact Persons
Ms. Angelique M. Songco
Protected Area Superintendent
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Seabird Monitoring in Tubbataha Reefs Natural Park
Tubbataha Management Office

I. Brief Description
TRNP is the last known intact seabird habitat in the Philippines and one of very few in
Southeast Asia. Regular monitoring following an established method guides the TRNP
marine park rangers in conducting the monthly distance estimate of adult birds. A more
detailed assessment of all birds, including their offspring, is conducted through a direct
count method quarterly.
II. Project Objectives
Seabird monitoring is conducted to assess the status of the six regular breeding
seabirds and their habitat in TRNP. Migratory birds that find refuge in the park are also
recorded throughout the year. TRNP marine park rangers collect seabird data monthly and
quarterly, and these are compared to the previous years with the assistance of an avifauna

consultant. The status of the vegetation and the size of the islets are monitored once a year.
III. Duration/Area of Coverage
Bird and South Islets, Jessie Beazley Reef, and ranger station are surveyed regularly
throughout the year.
IV. Funding Institution and Implementing Partners
This year’s seabird monitoring was made possible through the support of the
Department of Environment and Natural Resources, Pilipinas Shell Foundation, Inc., and

the Tubbataha Protected Area Management Board.
V. Updates as of July 2020
Data collected are now being processed and analyzed.
VI. Contact Persons
Ms. Angelique M. Songco
Protected Area Superintendent
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Coral Reef and Seagrass Assessments in
Marine Protected Areas (MPAs) in Northeast Palawan
World Wildlife Fund
I. Brief Description
Palawan is part of the 50 Reefs Initiative. The Philippines, in general, is
geographically part of the Coral Triangle—a region with an unmatched diversity of reef fish
and other marine creatures. WWF-Philippines is currently implementing the project titled
“Conservation of North East Marine Protected Area (MPA) Network”. This project is
lodged in the six Municipalities namely: Roxas, Taytay, El Nido, Linapacan, Araceli, and
Dumaran. These municipalities have a binding agreement to form the Cluster 5 MPA
Network in Northeast Palawan. The project’s immediate vision is “Northeast Palawan MPA
Network habitats are protected while supporting people's livelihoods and food security”.
The coral reef, seagrass and mangrove assessments will guide the project in the
formulation of MPA Management Plans of each municipality and the Cluster 5 MPA
Network Management Plan. Similarly, it will also serve as inputs in the formulation of
habitat and the fishery management plan covering the six municipalities.
Employing a science-based approach to conservation, the project now is stepping up its
effort to incorporate all the Baseline Assessments / Resource Assessment from all
component MPAs into a holistic Marine Protected Area Management Plan per Municipality
and at the Cluster 5 Network level. All these plans shall be harmonized thru the Network.
These MPA Management Plans shall set conservation direction and shall embody a set of
governance and biophysical actions to be taken. MPA Management planning is a
participatory process involving the community and other stakeholders to agree on the spatial
vision to be achieved, strategies, goals, and activities as planned.
II.

Project Objectives
This study will be conducted to determine the current status of seagrass and coral

communities in selected areas of Northeastern Palawan. Specifically, it aims to determine:
1. diversity and similarity of seagrass in different areas sampled;
2. current coral cover of the area;
3. density of macro-invertebrates in the area;
4. density and biomass in the area.
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III.

Duration/Area of Coverage]
Activity

Timeframe

Seagrass Assessment in Dumaran, El Nido and
Roxas

October 2020 to January 2021

Coral Reef Assessment in Roxas, Taytay,
El Nido, Dumaran, Araceli and Linapacan

October 2020 to May 2021

VI. Funding Institution and Implementing Partners
This project is funded by the WWF-Singapore, the Regional Office for Asia. Partner
organizations are (i) Western Philippines University (ii) Local Government Units of Roxas,
Taytay, El Nido, Araceli, Dumaran and Linapacan and (iii) Provincial Agriculture Office.
V. Updates
The project has not yet started.
VI. Contact Persons
Bonifacio C. Tobias
Project Manager
Con MPAN 2 Project
Mobile Number: +63 917 1522 300
Email address: btobias@wwf.org.ph
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Marine Conservation and Protection thru Communitybased Solid Waste Management
Palawan Biodiversity Conservation Advocates Inc.
I. Brief Description
Waste has become a huge problem in the Philippines considering the growth in
population, industrialization and tourism. Puerto Princesa City is not exempt from this
problem and with the increasing population and lack of awareness on the effects of plastic
pollution may result to an increasing volume of waste which may threaten the marine
environment, including keystone species.
II. Project Objectives
This project aims to enhance the biophysical condition of Marine Protected Areas for
better ecosystem services thru awareness raising activities, and improve waste segregation
in selected coastal communities in Puerto Princesa City.
III. Duration/Area of Coverage
March 2018 – September 2020
IV. Updates
Table 1. Number of Households Provided with IEC and Doing Waste Segregation.
Barangay
San Jose
Irawan
Bancao-bancao
Bacungan
Salvacion
Total

Number of households
reached with IEC
1,956
997
976
878
518
5,325

Number of households
segregating waste
1,096
400
659
656
373
3,184

%
56%
40%
67%
75%
72%
60%

V. Contact Persons
Dejun S. Saligumba
PBCAI Chairman
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Eloisa Leslee De Luna, Lee-Ann Figueroa, Deity Antonette Tubac, Jemalyn Villareal
were BS Biology students of Palawan State University (PSU) during the conduct of this
research. Mary Claire Villanueva, Anita Malazarte, Lea Camangeg, and Loida Japson
are PSU faculty under the Bio-Physical Science Department, College of Sciences. Mary
Claire Villanueva is a graduate of BS Biology and BS Nursing. She is currently pursuing
MS Nursing in Palawan State University. Anita Malazarte is a graduate of BS Agriculture.
She finished MAT Biology in Palawan State University. Lea Camangeg has a degree in BS
Biology and is now pursuing PhD in Biology in University of San Carlos, Cebu City. Loida
Japson is a graduate of BS Chemistry. She finished her MAT Chemistry in Palawan State
University.
Lea Janine A. Gajardo is a graduate of BS Aquatic Biology, Western Philippines
University (WPU) and works as a researcher for the WPU Blue Communities Project.
Dr. Ria S. Sariego is a Professor under the College of Fisheries and Aquatic Sciences
(CFAS) of WPU. A quality assurance coordinator, and active researcher, her research interests include marine biology, seagrass, and seaweeds. Dr. Jhonamie Mabuhay-Omar is an
Associate Professor under the College of Fisheries and Aquatic Sciences of WPU. She is a
licensed professional teacher, registered microbiologist and an active researcher. Her
research field includes developmental science.

The lighthouse of Tubbataha Reefs Natural Park in Cagayancillo, Palawan. This new lighthouse is
equipped with improved measures against sea level rise was built by Philippine Coast Guard. It is located in
South Atoll and its surroundings serve as breeding ground to seabirds in TRNP.
(Photo taken on June 2020 ©PCSDS)
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