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1. BACKGROUND

In March 2020, Cordaid together with the Calamianes Resilience Network (CRN) was
awarded a project infended for the four [4] municipalities in the Calamianes Group of
Islands (CGl) by Forest Foundation Philippines (FFP). The project seeks to come up with plans
that will contribute 1o making CGlI resilient, anchored on sustainable development and
conservation, and deliver improved environmental services. Scopes of the project are as

follows:

1.1. Watershed characterization and vulnerability assessment of four (4) major watershed
areas in CGl to include the following:

Conduct a bio-physical assessment of four (4) watershed areas;
Perform recharge, retention, and reuse (3R) and risk assessment (climate and
disaster) in the four (4) watersheds;

Conduct socio-economic assessment in four (4) communities within watershed
areas; and,

Generate technical reports and maps on watershed characterization and
vulnerability.

1.2. Enhance community, Civil Society Organizations (CSOs), and Local Government Unit
(LGU) parnerships for resilience through capacity building and improved forest
governance.

Increase the capacity of communities and LGU on the forest, wildlife, 3R,
Disaster Risk Reduction (DRR), and climate change.

1.3. Multi-stakeholder advocacy strategy on forest and watershed  protection,
management, and conservation support integration of resilience priorities in LGU plans,
policies, budgets, and project proposals, 1o wit:

Facilitate the promotion, publication, and dissemination of research results;

Develop programs and strategies to increase investment for forest and
watershed protection and management; and,

Advocate for programs and strategies among LGUs and other stakeholders for
climate change adaptation and mitigation and risk reduction initiatives.

Due to the COVID-19 pandemic that inevitably limited the movement of the team for field
works due to quarantine requirements and other health and safety protocols, the tfeam
implemented modified strategies through digital processing and modeling, data archive
collection, virtual data analysis, and consultation sessions.
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2. SCOPE OF WORK

Watershed characterization was conducted in accordance with the DENR Memorandum
Circular 2008-05 wherein the 10 components under the physical environment including
flora and fauna were identified and described.

Detailed methodologies were adapted from the manual on Watershed Characterization
and Vulnerability Assessment Using Geographic Information Systemn and Remote Sensing
developed by the Forest Management Bureau of the Department of Environment and
Natural Resources (DENR-FMB). Limitations on field works and other primary data collection
due to nationwide quarantine, health, and safety protocols were considered in the data
processing.

3. OUTPUTS AND DELIVERABLES

3.1. Comprehensive technical report for the bio-physical components on four (4) study sites
identified in item no. 4.
3.2. Scope of Work under DENR Memorandum Circular 2008-05.

4. APPROACHES AND METHODOLOGY

A pool of consultantshad closely coordinated with CRN and Cordaid for the provision of
technical and scientific support for the characterization of watersheds in Pula Water
Source, Linapacan, Palawan.

4.1, Physical components

A physical characteristic of the potential watershed was generated using the geographic
information system (GIS) and secondary data from the literature reviews. The boundaries of
the proposed conservation sites were overlayed in the PCSD ECAN map to identify terrestrial
zones for protection based on topographic elevation.

4.2. Biological components

Sampling stations were set-up in three different elevations (upstream, midstream, and
downstream) perpendicular toeach identified river system, except in coastal marine areas.
Transect walks and transect swims were employed in terrestrial and coastal areas
respectively.

FINAL REPORT Page 2
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4.2.1. Terrestrial Fauna and Flora

A 500 meters transectwas set in each three (upstream and midstream) different
elevations, which served as survey stafions. Transect walks following the methods of
Bibby, et al. (1992) were conducted by three observers. The trail for fransect lines was
observed at most 10 meters belt width for sampling and captures. For those wildlife
species outside transect, an opportunistic sampling was employed for species listing.

4.2.1.1.  Avian Community

Avian surveys were conducted by fraversing the transect lines from 600H to1000H
and 1500-1800H. Direct observation of species encountered on transect lines was
listed including identification, number of individuals, type of observation (visual
and/or acoustics), habitat type, and important notes. Acoustic surveys were also
being done to complementthe methods, focally for cryptic species. Species
encountered on areas not covered by the transect line were added to the species
list and noted as general observation especially for lowland areas.

4,2.1.2. Herpetofauna

The survey followed the same transect lines 1o be established for other taxain three
stations. Diverse habitats including fossorial (humus deposits, under rofting logs and
rocks), ground-level (forest floor and leaf litter), waterlogged areas (ponds and
running water), and arboreal habitats (tfree, fems, vines, axillae of Pandanaceaoe,
and holes in treesjwere sampled from 0900-1100 and 1900 hrs. Captured
specimens were subjected 10 morphometrics and photo documentation.

4.2,1.3. Mammals

A combination of snap traps and live traps for small non-volant mammalswere
conditionally deployed in higher elevation. Traps were set on the ground, possible
runways, and holes in tfrees, above ground in frees or vines. Traps were maintained
for three consecutive days before moving 1o a different location within or to the next
elevation. Checking and re-baiting of traps weredone at 0500-0600 and 1500-1600
hrs. Captured individuals were checked for gender, age, and morphometric
characters. Captured animals were released within the site of capture except when
voucher specimens that required further identification.

4.2.2. Mangrove community

Due to insufficient time allotted for fieldworks, secondary data was acquired from a
baseline coastal survey of Linapacan Island conducted through the Sustainable
Environmental Management Project for Northermn Palawan (SEMP-NP) of the Palawan
Council for Sustainable Development in 2004 for the Municipality of Linapacan. The
data collection follows the 20m x 20m plot size standard plot size of the PCSDS Coastal
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Resource Assessment methods applied in ifs mangrove monitoring surveys in Palawan
fo allow for future comparison of survey data (English et al. 1997).Transect stations were
loid on-site with 20m x 20m plots atf a 100m plot interval perpendicular to the
mangrove forest. The geographic position of the transect was determined using a
Garmin Montana 680 - Global Positioning System (GPS) navigator with a minimum of a
3.64-meter standard navigation error.

5. OUTCOME

5.1. Physical Components

5.1.1. General Features

Linapacan is an island municipality located in the northern part of Palawan between
the municipality of El Nido and the island municipalities of Coron and Culion. The
municipal centerlies at approximately 11° 29" North, 119° 52' East. This island
municipality is bounded in the north by Culion Island, the Sulu Sea in the east, the South
China Sea in the west, and the south by the municipalities of Taytay and El Nido. It is
about 305.6 kilometers (165 nautical miles) from Puerto Princesa City and 104
kilometers (56.4 nautical miles) from El Nido municipality.

It has a total land area of 15,386.52 hectares'. The municipality is composed of one
main island with 52 islands and islefs surrounding the main one. It is bounded in the
south by the Sulu Sea and the South China Sea in the north. Linapacan Strait
northeastern side of the islands connects these two bodies of water. There are ten
barangays in the municipality - four on the main island, three are in the islands on the
northern side and three on are island barangays on the southern side.? There were a
total population of 11,672 and a total household of 2415. Bgy. San Miguel is the most
populated with 2849 or 26.92% of the total population, whereas,Bgy. Barangay
Decabaitot is registered as the least populated barangay (CBMS 2014).

5.1.2. Topography/Geomorphological features

The island municipality of Linapacan has generally rugged and mountainous terrain.
Approximately 90% of the municipality’s land area has slopes ranging from 18 percent
to 30 percent with several portions above 50% which makes it susceptible to erosions.
There is only a small portion of flatlands in the municipality which are usually found
along with the coastal areas particularly in small islands and islets while there are also

Forest Land Use Plan (FLUP) of the Municipality of Linapacan for 2020-2030.
2Fauna Survey Report for Linapacan Municipality (September 2006)
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areas with elevation reaching more than 500 meters and above. Most of the island
municipality has 10-500 meters above sea level elevation.®

5.1.3. Soil

The maijor soil type found in the lowland areas of the Municipality is alluvial deposits
which are sandy clay loam. Due 1o its clayey structure, this type of soil is suitable for
crops such as rice and fruit trees. On the other hand, the soil in the upland areas is
usually composed of residual soil formed from underlying bedrock with excessive
external drainage. The Municipality is also known for its pebble deposits.*

5.1.4. Land classification

The whole of Linapacan municipality is classified as an Unclassified Public Forest (UPF).°
Forested areas in Linapacan constitute the largest land-use in the municipality with
9,467.20 hectares or about 61% of the total land area. On the other hand, agricultural
areas constitute about 2,747.04 hectares or 17.7% of the total. The most extensive type
of crops cultivated in Linapacan is upland rice (Oryza safiva) followed by cashew
(Anacardium occidenfale). Fruit crop production is third among the main crops. Most
of the production sites are situated in the uplands thus converting the forested areas
into agricultural use. There are also small-scale quarrying activities in Barangays San
Miguel, Maroyogroyog, and New Culaylayan which accordingly were issued with
permits by the Provincial Mining Regulatory Board (PMRB).

5.1.5. Climate

The municipality falls under into Type | climate classification of the modified Corona
System. This is characterized by two pronounced seasons. That is, wet from May 1o
October and dry from November to April. Like the other municipalities in the northern
part of Palawan, Linapacan receives more rain than those on the southern side of the
province. The dry months are from December to May (with March and April as the
driest) and the rainy months are from June to November. Persistent gales and torrential
rains occur in this area during July and August. On the other hand, the northeast
monsoon starts blowing as early as September and lasts up o March or April. The
sfrongest winds occur during Decemiber and January, making it risky to travel by sea
during these months.°

5.1.6. Infrastructure

There are limited infrastructure and utiliies in the municipality due to its relative
remoteness, difficulty inaccessibility, and distance to service providers. The
Municipality’'s CLUP posted a 0.016 km/sg.km road density hence among the proposed

SFLUP of Linapacan Municipality (2020-2030)
4FLUP of Linapacan Municipality (2020-2030)
SFLUP of Linapacan Municipality (2020-2030).
SFlora Survey and Biodiversity Assessment for Core Zoning in the Municipality of Linapacan (September 2006).
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infrastructure projects within the municipality are road development and construction of
an airport. Further, only about nine of the barangays have electricity supply but only
limited o seven hours while 98.4 percent of its households having no access to a safe
water supply. Hence, the municipality also proposes a power development project to
energize all of its barangays. Communication within and outside the municipality relies
mostly on cellular facilities.

In ferms of social infrastructure, the municipality has one college, two high schools
(Barangays San Miguel and Nangalao),and an elementary school in every barangay.
However, additional instructional rooms are still needed to accommodate the students.
The municipality has only one Rural Health Unit located in Brgy. San Miguel. Other
barangays have only Barangay Health Stations which provide basic health services. The
Municipality depends on the neighboring Culion Sanitarium Hospital for tertiary medical
care services. Further, due to limited space, the municipality has also an issue with
settlements that have encroached on the danger or restricted zones including the
foreshore and mangrove areas. Accordingly, informal settlements have sprouted on
the foreshore due to the influx of seasonal fishermen.

5.1.7. Hydrology

The bodies of water found within the island are marshes and swamps which can be
developed into fishponds while small forest springs and groundwater extraction serve as
limited water sources for household’s daily needs. Water is scarce in many barangays.
Only 29% of the households have access to safe drinking water, from which, more than
60% depend on dug wells and community water systems. Other households rely on
springs and rivers (CBMS 2014).

5.1.8. Potential watershed

The potential watershed covers 252 has. It is where an existing water source is located.
Based on the approved ECAN Map of the municipality, the controlled use zone
dominates the LCA (64.1%). It is followed by multiple use zone (17.9%), restricted use
zone (10.2%), core zone which is mostly mangrove (4.2%). and finally, traditional use
zone (3.6%) (Figure 1 and Table 1). For conservation purposes, it is recommmended to
reforest/rehabilitate the brushland/shrubs (figure 2) within the controlled use area and
upgrade into at least restricted use zone.
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Table 1. ECAN Zones Distribution within the potential water source.

Zone Sub-Zone Area (Ha) % share
Core Zone 10.54 4.2%
Restricted Use Zone 25.91 10.2%
Buffer Zone Controlled Use Zone 162.09 64.1%
Traditional Use Zone 9.14 3.6%
Multiple Use Zone 4517 17.9%
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Figure 1. ECAN zones within the potential water source.

In 2015 land cover, the watershed is dominantly coveredby brushland (64.6%)and
followed by grassland (15.9%) followed by open forest (7.9%), (Table 2). The least is the
annual crop at about 1.4%.
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Table 2. Land cover within the potential water source.

Cover Type Area (Ha) % Share
Annual Crop 3.42 1.4%
Brush/Shrubs 163.44 64.6%
Grassland 40.18 15.9%
Mangrove Forest 18.48 7.3%
Open Forest 19.85 7.9%
Perennial Crop 7.48 3.0%
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Figure 2. Land cover within the potential water source.

5.2. Biological Components

The municipality of Linapacan is included in the Palawan Pleistocene Aggregate Island
Complex (Palawan PAIC) which possesses unique fauna and flora endemic only within the
region. PCSD Gratuitous Permit No. 2020-08 was issued for the study. A one-day fransect
survey was conducted in the proposed watershed to document diurnal and noctumnal
fauna, as well as terrestrial frees. A total of 53 species of terrestrial fauna were documented
during the survey. Moreover, the presence of some threatened species in the watershed
would provide additional support in the need for protecting the habitat and establishing it
as a watershed.
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5.2.1. Avian Community

A totalof 33 avian species were documented in the proposed watershed, seven of
which are Palawan endemic, with nine threatened species under the PCSD 15-
521(Table 3). There were several avian species present in the watershed that are under
a threatened category and are Key Biodiversity Area (KBA) trigger species.

Yellow-throated Leafbird (Chloropsis palawanensis) is a Palawan endemic
and is classified as Vulnerable species under PCSD 15-521. It is also a KBA
frigger species. It prefers to thrive in the canopy and edge of lowland
evergreen forest, as well as secondary growth. It was one of the most
commonly observed birds in the watershed area especially in midstream
fransect, feeding on flowers and smaill fruits which indicates its important role
in the pollination of the forest flowers (Wells 2018).

Palawan Flowerpecker (Prionochilus plateni) is a Palawan endemic and is
classified as Vulnerable species under PCSD 15-521. It is also a KBA trigger
species. Race culionensis of this species is restricted to Calamian Islands. It
can be found on primary forest, secondary growth, scrub, and gardens,
particularly around fruiting and flowering frees. It is one of the most
commonly observed birds in the watershed area. It also plays an important
role in pollination inside the forest as it primarily feeds on fruits, nectar, and
pollen of mistletoes (Cheke and Mann 2018).

White-vented Shama (Kitacincla nigra) is a Palowan endemic and is
classified as Vulnerable species under PCSD 15-521. It is also a KBA trigger
species. It naturally occurs in lowland forest and forest edge, second growth,
and scrub. It is a good indicator of detecting the presence of other species
in the area as it can mimic various bird calls. Its dietary habits also help in
controlling insect populations (Collar 2018). This species was quite common
in the watershed area, especially upstream, often observed vocalizing a
loud, varied, and melodious song.

Spot-throated Flameback (Dinopium everetti) is a Palawan endemic and is
classified as Near-threatened species under IUCN, Other Threatened Species
under DENR AO 2019-09, and Vulnerable under PCSD 15-521. It thrives well in
open forests and woodlands, also in coconut plantations indicating some
folerance of habitat modified by humans. It is smaller and relatively more
commonly observed than Red-headed Flameback in the watershed areq,
paricularly at midstream. Aside from providing nesting and roosting habitat
for other cavity-dwelling fauna, the two aforementioned woodpecker
species may also provide an important role in controlling insect outbreaks as
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they feed mainly on ants, beetle larvae, termites, and the like (del Hoyo et
al. 2018)

e Blue-headed Racquet-tail (Prioniturus platenae) is a Palawan endemic and
is classified as Vulnerable species under IUCN and DENR AO 2019-19, and
Endangered species under PCSD 15-521. It is also a KBA trigger species and
CITES-listed species. In the past decade, it has been threatened by
deforestation and the illegal exotic pet trade. It inhabits lowland forests and
adjacent agricultural lands of up to 300 mas! (Birdlife International 2012). This
is the most commmon and regularly observed bird species in the watershed
areq,frequently foraging in smaill o large groups on fruiting frees. Through its
feeding habits, it can exert cascading effects on fruiting trees’ life cycles
and shape the sfructure and functioning of ecosystems in the watershed
(Collar and Boesman 2018).

e Blue-naped Parrot (Tanygnathus lucionensis) is a Philippine near-endemic
and is classified as Near Threatened species under IUCN and Critically
Endangered species under DENR DAO 2019-09 and PCSD 15-521. It is also a
CITES-listed species. It is widespread throughout the country and is found in
secondary forests and plantations of up to 1000 masl, nesting in free holes
(Birdlife International 2012). It primarily feeds on seeds and some fruits acting
as seed dispersers for these plants (Collar et al. 2018). This species was
notobserved during the actual survey but records and ethnobiological
interviews with residents and key informants confirmed the presence of this
bird in the watershed area.

e Mantanani Scops-owl (Ofus mantananensis) is a Philippine near-endemic
and is classified as Near Threatened species under IUCN, Vulnerable species
under DENR 2019-19, and Endangered species under PCSD 15-521. It is also
a CITES-listed species. This owl only inhabits small islands and acts as one of
the top predators in these small island ecosystems. They are known 1o occur
in Sulu and Palawan islands and are threatened because of the increasing
degradation of natural habitats in these smaill islkands (Holt et al. 2018).

e Common Hill Myna (Gracula religiosq) is classified as Vulnerable species
under DENR AO 2019-09 and Ciritically Endangered under PCSD 15-521. It is
also a CITES-listed species. Race palawanensis of this species is endemic 1o
Palawan. It is widespread in the oriental region and is commonly found in
hills between 300 masl to 2000 masl. They prefer areas with high rainfall and
humidity (Feare & Craig 1999). It feeds on fruits and insects but has been
threatened by the exotic pet frade with its ability o mimic the sound, It
primarily feeds on wild figs, berries, and fruits making it also a highly
dependable seed disperser in the forest (Craig & Feare 2018).Some
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individuals of this species were observed roosting on a tree in the upstream

part of the watershed, near the second falls.

Table 3. Avian species recorded in Pula water source, Linapacan, Palawan.

CRN CONSERVATION STATUS
NO. SCIENTIFIC NAME COMMON NAME 2020 SEMP-NP N DAO PCSD 15-
2019-09 521
1 Actitis hypoleucos Common Sandpiper + + LC
2 Alcedo afthis Common Kingfisher + LC
3 Aplonis panayensis Asian Glossy Starling + LC
4 Bubulcus ibis Cattle Egret + LC
5 Butorides striata Green-backed Heron + LC
6 Chalcophaps indica Grey-capped Emerald Dove + + LC
7 Chloropsis palawanensis  Yellow-throated leafbird (a,b) + LC VU
8 Cinnyris jugularis Olive-backed Sunbird + LC
9 Collocalia esculenta Glossy Swiftlet + LC
10  Coracina striata Bar-bellied Cuckoo-shrike + LC
11 Corvus enca Slender-billed Crow + LC
12 Dendrocygna arcuafta Wandering Whistling Duck + LC
13 Dicaeum pygmaeum Pygmy Flowerpecker + LC
14 Dicrurus hoftentoffus Hair-crested Drongo + + LC
15 Dinopium everetti Spot-throated Flameback (a) + NT o1S wJ
16  Ducula aenea Green Imperial-Pigeon + LC
17 Ducula bicolor Pied Imperial Pigeon + LC W
18  Gracula religiosa Common Hill Myna (c) + + LC wJ CR
19  Haliceetus leucogaster White-bellied Sea Eagle + LC EN
20  Hirundo javanica House Swallow + LC
21 Hypothymis azurea Black-naped Monarch + LC
22  Kitacincla nigra White-vented Shama (a,b) + + LC VU
23 Oiriolus chinensis Black-naped Oricle + LC
24 Orthotomus sericeus Rufous-tailed Tailorbird + LC
25  Ofus mantananensis Mantanani Scops-owl (C) + + NT VU EN
26  Pelargopsis capensis Stork-billed Kingfisher + LC
27  Prioniturus platenae Blue-headed Racquet-tail (a,b,c) + + VU VU EN
28  Prionochilus plateni Palawan Flowerpecker (a,b) + LC VU
29  Pycnonotus cinereifrons Ashy-fronted Bulbul (Q) + LC
30  Riphidura nigritorquis Philippine Pied-Fantail + LC
31 Spilopelia chinensis Eastem Spotted Dove + LC
32  Terpsiphone cyanescens  Blue Paradise-Flycatcher (a,b) + + LC VU
33  Todiramphus chloris Collared Kingfisher + LC
a - Endemic

b - KBA trigger species
c - CITES listed species

5.2.2. Herpetofauna

A total of 10 species of amphibians and repftiles were documented in the proposed
watershed, threeof which are Philippine endemic, with four threatened species under
the PCSD 15-521 (Table 4).Several notable amphibian and reptile species served as
bio-indicators, which provides information on the limnological characteristics of each
proposed watershed.
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Busuanga Jungle Toad (Barbaroula busuangensis) is a Palawan
endemic and inhabits unpolluted permanent rivers only in lowland forests
of up 1o 800 meters above sea level (masl). The species is highly sensitive
to habitat alteration and human disturbances, thus it is a good indicator
that an area is ecologically healthy. It is classified as Near Threatened
(IUCN), Vulnerable (DENR DAO 2019-09), and Endangered (PCSD 15-
521). Several individuals of this species were encountered in the
upstream transect.

Palawan Water Monitor (Varanus palawanensis) is a Palawan endemic
and is widespread throughout its range occurring from coastal areas
and surrounding mangrove forests to inland rainforests and riparian
habitats of up to 700 masl. This monitor lizard is considered a key
predator in its habitat, controlling the population of its prey. They are
generalist carnivores but are also scavengers. It is classified as
Endangered under PCSD 15-521. One individual was encountered on a
free trunk in the midstream transect.

The absence of stream frogs in the area indicates that there is no permanent flowing
surface water in the proposed watershed. Moreover, the lack of abundance of
amphibians in the area suggests that prey items might be scarce in the area and that
the ecological condition could potfentially be deteriorating. This could have been
caused by the “kaingin” in the surrounding area of the proposed watershed.

Table 4. Herpetofauna species recorded in Pula water source, Linapacan, Palawan.

CONSERVATION STATUS
CRN SEMP-

NO. SCIENTIFIC NAME COMMON NAME 2020 NP DAO 2019- PCSD 15-
IUCN 09 521
] Ahaetula prasina Oriental Whipsnake + LC
2 Cerberus schneiderii Dog-faced Water Snake + DD
3 Emoiaarta costrata Littoral Whiptail-Skink + DD
4 Gekko gecko Tokay Gecko (c) + LC OT1S wJ
5 Gekko monarchus Twin-spotted Gecko + DD
6 Hemidactylus frenatus Common House Gecko + LC
7 Ingerophrynus philippinicus  Philippine Toad (a) + LC VU
8 Limnonectes acanthi Busuanga Wart Frog (Q) + NT OTS VU
9 Occidozyga laevis Common Puddle Frog + LC
10 Varanus palawanensis Palawan Water Monitor (a,c) + + DD OTS EN
a - Endemic

b - KBA tfrigger species
c - CITES listed species

5.2.3. Mammals

A totalof T0 mammal species were recorded in the proposed watershed, three of
which are Philippine endemic, with five threatened species under PCSD 15-521 (Table
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5). There were several notable mammal species encountered during the assessment
classified under a threatened category which would provide additional support in the
need for protecting the habitat and establishing it as a watershed.

¢ Philippine Long-tailed Macaque (Macaca fascicularis philippensis) is
Endangered under PCSD 15-521.This endemic subspecies is widespread
throughout forested areas and disturbed habitats in the country. It is
ecologically important, as it is the main seed disperser in forests with ifs
omnivorous diet and high mobility. It is also an important predator in its
ecosystem and may have an impact on its prey species. These species
has been reported within the forest of the proposed watershed.

o Palawan Bearded Pig (Sus choenobarbus) is a Palaowan endemic and is
classified as Vulnerable under DENR DAO 2019-09 and Endangered
under PCSD 15-521. It is a habitat generalist, inhabiting all major forest
types up to 1,500 masl (Meijaard and Widmann 2017). The species,
being omnivorous, also plays an important seed disperser, paricularly on
fig species (Ficus spp.). This species has been reported 1o occur within
the forest of the proposed watershed.

Table 5. Mammalian species recorded in Pula water source, Linapacan, Palawan.

CONSERVATION STATUS
CRN SEMP-

NO. SCIENTIFIC NAME COMMON NAME 2020 NP DAO PCSD
IUCN  2019- 15-
09 521
1 Acerodon spp. Giant Golden-crowned Flying Fox + +
2 Hipposideros diadema Diadem Leaf-nosed Bat + LC
3 Macaca fascicularis philippensis Philippine Long-tailed Macaqgue (Q) + + NT EN
4 Macroglosus minimus Dagger-toothed Long-Nosed Fruit Bat + LC
5 Maxomys panglima Palawan Spiny Rat + LC VU
6 Megaderma spasma Lesser False Vampire + LC
7 Mydaus marchei Palawan Stink-badger (a) + + LC U
8 Rousettus amplexicaudatus Geoffroy's Rousette + LC
9 Sundasciurus juvencus Northemn Palawan Tree Squirrel + + LC \u)
10 Sus ahoenobarbus Palowan Bearded Pig (a) + + NT VU EN

5.2.4. Mangrove community

Linapacan’s mangrove areas suffered a huge decline in the 1970s-1980s when the
collection of mangroves for fuelwood and charcoal was a prevalent practice coupled
with an influx of people tolLinapacan due to in-migration and high population growth
rate. These factors contributed o the increase in the demand for mangrove products
for low-cost housing construction materials, firewood, fishtrap poles, fences, among
others, which contributed to the rapid degradation of mangrove forests (PCDS,2006).
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In 2004, a baseline coastal survey of Linapacan Island was conducted through the
Sustainable Environmental Management Project for Northemn Palowan (SEMP-NP),
wherein a total of 11 survey sites were surveyedon the main island including the
surrounding smalll islands and islets. The results showed that there were 18 true and 20
associate mangrove species identified and recorded during the survey belonging to 14
families and 27 genera of vascular plants. The most abundant species recorded in 37
fransects are Rhizophora apiculata (Ra), Rhizophora mucronata (Rm), Ceriops fagal
(C1), Rhizophora stylosa (Rs), Sonnerafia caseolaris (Sc), Xylocarpus granatum
(Xg).Excoecaria agallocha (Eq), Bruguiera cylindrica (Bc), Brugquiera gymnorrhiza (Bg)
and Lumnitzera racemosa (Lr) with fotal individual counts of 4,578, 1,950;
304,214;135;130,122; 101, 99 and 74 respectively. Rhizophora apiculata (Ra) is the
most dominant and important mangrove species inLinapacan. It is also the most
frequent and dense mangrove species recorded (PCSDS,2006)

The two endemic mangrove species that can be foundonly in the Philippines which are
abundantly found throughout Northern Palawan including Linapacan namely,
Rhizophora stylosa (Bakawan bato) and Campostenum philipinnensis (Gapas-gapas)
were likewise documented (PCSDS,2006)

However, the results also revealed that the mangroves of Linapacan are being
confinuously used for poles, piles, fuelwood, fishfrap poles, and low-cost housing
materials. Although there are no more cutting for commercial purposes, the continuous
small-scale cutting of mangroves depleted the secondary growth forest into a
reproduction stand with only the remnants of old-growth trees left (PCSDS,2006).
Naturally, the mangrove forest protects the coastal environment by trapping sediment
from the upland 1o be deposited in the reef areas.

5.3. Water source Biophysical Situationer

Linapacan is a small island naturally and has no naturally occurring landscape that will
qualify for the category of a watershed defined as a topographically delineated area
drained by a river system with a single outlet (Cruz,2020). Naturally, one whole watershed
unit has natural boundaries dictated by topography, functioning to capture rainwater and
store underground in which excess is drained to receiving water, wetland, or sea (Cruz,
2020).

However, water is very much a necessity particularly in small islands extracting water from
the groundwater. It is of utmost importance to protect the upland vegetation in Linapacan
to ensure that water is stored underground through effective storage through soil infiltration.
Ensuring that sufficient ground cover maintains the soils’ capacity to absorb precipitation
and water is held by the vegetation.
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Failure to protect the remaining vegetation will result in surface run-off, fransporting nutrient-
rich sediments from the uplands to the coastal areas. Saltwater intrusion in the water table
is likewise an impending threat should the groundwater be depleted by over-extractionand
not replenished.

The following are being recommended:

Protect the upland vegetation 1o ensure groundwater storage.

Conduct a scientific study on the ground water level, payment for ecosystem
services, and biodiversity assessment.

A municipal ordinance shall be passed declaring boundaries of the potential
water source as Local Conservation Area (LCA) for the Municipality of
Linapacan.

Establishment of Critical Habitat pursuant to Section 4 and 25 of the Republic
Act 9147 or known as the Wildlife Resources Conservation and Protection Act of
2001, through the LGU initiative (see Annex A).

Integrate the Critical Habitat in Forest Land Use Plan (FLUP)
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7. ANNEXES

Annex A: Guidelines for the Establishment of Critical Habitat.

CRITICAL HABITAT (CH) ESTABLISHMENT IN THE PHILIPPINES

L. Background/Rationale

Pursuant to Sections 4 and 25 of Republic Act No. 9147, otherwise known as the "Wildlife
Resources Conservation and Protection Act”, Rules 25.1-25.5 of Joint DENR- DA-PCSD
Administrative Order No. 01, Series of 2004, and Executive Order No. 578 of 2006, provides the
guidelines on the establishment and management of critical habitat for all globally important
species under the jurisdiction of the Department of Environment and Natural Resources (DENR).
These guidelines shall be enforceable within public lands for all terrestrial and wetland areas
outside protected areas established under Republic Act No. 7586 (National integrated Protected
Areas System Act) as well as privately owned lands where threatened species are found.

II. General Considerations in the establishment of Critical Habitats (CH).

The presence of threatened species shall be the primary consideration in determining areas for
CH establishment. It shall be made on the basis of best scientific data available. The following are
the general considerations in the establishment of CH:

* Threatened species listed in DAO 2004-15 (Establishing the List of Terrestrial Threatened
Species and their Categories, and List of Other Wildlife Species pursuant to RA 9147)

* Areas used as a breeding, nesting, roosting, wintering, foraging and other activities by a
natural population individuals of a threatened species listed or not yet listed but are
posing extinction

* Presence of man-made pressures threats such as but not limited to logging, quarrying,
mining, squatting informal settling, and mineral exploration;

* Priority areas for conservation identified by the Philippine Biodiversity Conservation
Priority Setting Program and other key biodiversity areas;

* Presence of other natural resources that has economic and social impacts on the area.

III. Procedures in the Establishment of Critical Habitats (CH).
Establishment of CH can be done in two ways, by the DENR and or by the Local Government Units
(LGUSs).

A. Establishment of Critical Habitats by the DENR. The concerned DENR Regional Field Offices
(PENROs/CENROs) shall facilitate the establishment of CH through its own initiative or upon the
request of any of the concerned LGU, private individuals, land owner, group, or other interested
parties. CH shall be established thru the following procedures:

1. Identification, validation of the presence of threatened species. The presence of a
threatened species within the proposed CH shall be validated by competent staff of the Protected
Areas and Wildlife Division Sector Unit of the concerned DENR Regional Field Office. The
validation activity shall be coordinated with the concerned community and seek their
participation throughout the process. It should be supported with a validation report indicating
the specific identity of the threatened species, supported with proper documentation such as
photographs.

2. Population estimates and rapid habitat assessment. The DENR Field Office concerned shall
create a Composite Team composed primarily of DENR Technical personnel and LGU
representative to undertake the habitat and population assessment. Experts from private sector,
academe, NGOs, etc. may be invited as members of the Team. The habitat assessment is
undertaken to determine the general status of the prospective CH, which shall serve as basis in
the preparation of a management plan. The parameters for assessment shall include the
following:

a. Population estimate of threatened species found in the area,

b. Assessment of other wildlife resources present in the area;

c. Status of vegetation and ecosystem

d. Presence or absence of area occupants/settlers

e. Presence or absence of man-made pressures threats to the survival of wildlife living.in the

area,
f. Identification of existing land-uses, tenurial instruments and claims.
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3. Community consultation. The DENR Field Office shall conduct community consultation with
concerned local stakeholders and LGUs on the results of the assessment and ensure their support
in case the area is found suitable for establishment as CH. In case of private lands, community
consultation may be waived and a written consent from the landowner will suffice.

4. Review and recommendation. The DENR Regional Office shall consolidate and analyze the
validation, population estimates and rapid habitat assessment, and community consultation
reports and submits its recommendations including necessary maps to the Secretary thru PAWB.

5. Declaration of Areas as Critical Habitat. The DENR Secretary shall issue an Order declaring
the area as critical habitat.

6. Ground Truthing. Once CH is declared, the DENR Regional Field Office shall initially delineate
on the ground the metes and bounds using the natural topographic features of the area and or
vegetative cover as boundary monuments. Final boundaries shall be established through the use
of Global Positioning System (GPS). Whenever practicable, a permanent markers shall be placed
around the designated CH.

B. Establishment of Critical Habitat through LGU Initiative. The LGU (provincial, municipal or
city) may initiate the establishment of a CH through the issuance of a resolution or ordinance.
The resolution or ordinance shall be issued only upon completion of the processes (nos. 1-3)
enumerated above. The process shall be led by the concerned LGU in coordination with the
concerned DENR Regional Field Office.

The concerned LGU will submit the resolution ordinance with supporting documents to the
DENR Secretary thru the Regional Office for the designation and issuance of the corresponding
Order pursuant to Section 25 of RA 9147. After the issuance of the Order, the concerned LGU in
coordination with the DENR Regional Field Office shall delineate on the ground the metes and
bounds of the declared critical habitat.

Management of Critical Habitat

All designated CH shall be managed in partnership with LGUs and other concerned groups The
DENR through the Regional Executive Director (RED) concerned may enter into a Memorandum
of Agreement (MOA), Partnership Agreement with concerned LGU, People's Organization (PO),
Non-Government Organization (NGO), Indigenous People/ indigenous Cultural Community
(IPICC), private sector or other concerned entities for CH management.

In case of areas covered by tenurial instruments or private lands, the DENR through its RED
concerned shall enter into a MOA with the tenure holder or landowner, as the case may be, for
the management of the area; the DENR, through the RED concerned may also delegate the full
management of CH to LGUs, NGOs, Private individuals and any other interested groups. The same
shall be covered by a MOA between the DENR through the concerned RED and concerned party

Preparation of Critical Habitat Management Plan (CHMP)

A CHMP shall be jointly developed by the concerned DENR Regional Office, LGU and other
relevant parties. The CHMP will serve as guide in the management of CH. The Plan shall include,
but not necessarily limited, to the following:

(1) Objectives;

(2) Key management issues;

(3) Site management strategies and activities which include but not necessarily limited to
monitoring and evaluation, community organizing, habitat rehabilitation, etc.; and,

(4) Administration
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Annex B: Notable species listed in Pula water source, Linapacan, Palawan.

Mantanani Scops-owl (Ofus manfananensis)  Pied Imperial Pigeon(Ducula bicolor)

e " } - 5 -""-',_‘ -

Technical Consultants and CRN Staff during data collection
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Annex C: Sitio Pula, Linapacan watershed. A) Avifauna survey along the midstream
fransect line B) Variable transect for DBH (Diameter at Breast Height) flora survey C) Line
intfercept fransect for coral survey D) Downstream transect E) GPS tagging and fransect
setting in upstream F) Upstream measurement.

FINAL REPORT Page 20



|I-C-RESILIENCE PROJECT IN CALAMIANES
The Chinebayan Watershed Characterization - Biophysical Components

Annex D: Other faunal species that were observed in Linapacan watershed. A) A flock of
Pied Imperial Pigeon (Dacula bicolor) B) A Palawan spiny rat (Maxomys panglima)
caught on one of the traps for non-volant mammals C) An undescribed tarantula
(Selenocosmiinae) observed in upstream D) Dog-faced water snake (Cerberus
schneiderii) observed in coastal area.
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Annex E: Avifauna species listed in Calamianes survey sites.

z
o

SCIENTIFIC NAME

COMMON NAME

Coron

Culion

CONSERVATION STATUS

Busuanga Linapacan DAO PCSD 15-
UCN 2019-09 521

1 Accipiter gularis Japanese Sparrowhawk + LC EN
2 Accipiter soloensis Chinese Sparrowhawk + LC EN
3 Accipiter trivirgatus Crested Goshawk + + + LC EN
4 Actitis hypoleucos Common Sandpiper + + LC

5 Aerodramus fuciphagus Edible-nest Swiftlet + + LC

6 Aethopyga shelleyi Lovely Sunbird (Q) + + + LC U
7 Alcedo atthis Common Kingfisher + + LC

8 Alcedo meninting Blue-eared Kingfisher + + LC

9 Alophoixus frater Palawan Bulbul (Q) + LC OT1S VU
10 Amaurornis phoenicurus White-breasted Waterhen + + + LC

11 Anas luzonica Philippine Duck + + VU VU VU
12 Anthracoceros marchei Palawan Hornbill (a,b,c) + + + VU wJ EN
13 Anthreptes malacensis Brown-throated sunbird + LC

14 Anthus cervinus Red-throated Pipit + LC

15 Anthus rufulus Padayfield Pipit + + LC

16 Aplonis panayensis Asian Glossy Starling + + + + LC

17 Ardea alba Great White Egret + + LC

18 Ardea infermedia Infermediate Egret + LC

19 Ardea sumatfrana Great-billed Heron + LC
20 Arfamus leucorynchus White-breasted Woodswallow + LC
21 Batrachostomus javensis Horsfield's Frogmouth + + LC U VU
22 Bubulcus ibis Cattle Egret + + + + LC
23 Butorides striata Green-backed Heron + LC
24 Cacafua haematuropygia Philippine Cockatoo (b,c) + + CR CR CR
25 Cacomantis merulinus Plaintive Cuckoo + + LC
26 Calidris falcinellus Broad-billed Sandpiper + LC
27 Calidris ruficollis Red-necked Stint + NT
28 Caprimulgus macrurus Large-tailed Nightjar + + LC
29 Cenfropus bengalensis Lesser Coucal + + + LC
30 Ceyx erithaca Oriental Dwarf-Kingfisher + + + LC
31 Chalcophaps indica Grey-capped Emerald Dove + + + + LC
32 Charadrius alexanadrinus Kentish Plover + LC
33 Charadrius leschenaulfii Greater Sandplover + LC
34 Charadrius mongolus Lesser Sand Plover + LC
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CONSERVATION STATUS

NO. SCIENTIFIC NAME COMMON NAME Busuanga Coron Culion  Linapacan DAO PCSD 15-
IUCN  5019-09 521

35 Charadrius peronii Malay Plover + NT VU VU
36 Chlidonias hybrida Whiskered Tem + + + LC

37 Chloropsis palawanensis Yellow-throated leafbird (a,b) + + + + LC VU
38 Chrysocolaptes erythrocephalus  Red-headed Flameback (Q) + + EN EN EN
39 Cinnyris jugularis Olive-backed Sunbird + + + + LC

40 Collocalia esculenta Glossy Swiftlet + + + + LC

41 Columba livia Rock Pigeon + + LC

42 Coracina striata Bar-bellied Cuckooshrike + + + LC

43 Corvus enca Slender-billed Crow + + + + LC

44 Cyornis lempreiri Palawan Blue Flycatcher (a,b) + + + NT VU
45 Dendrocygna arcuata Wandering Whistling Duck + + LC

46 Dicaeum pygmaeum Pygmy Flowerpecker + + + + LC

47 Dicrurus hottentottus Hair-crested Drongo + + + + LC

48 Dicrurus leucophaeus Ashy Drongo + + + LC

49 Dinopium Everetti Spot-throated Flameback (a) + + + + NT [O]N] U
50 Dryocopus javensis White-bellied Woodpecker + LC

51 Ducula aenea Green Imperial-Pigeon + + + LC

52 Ducula bicolor Pied Imperial Pigeon + + LC VU
53 Egrefta garzetta Little Egret + + LC

54 Egretta sacra Pacific Reef-Egret + + LC

55 Erythropitta erythrogaster Philippine Pitta + LC

56 Eurystormus orientalis COriental Dollarbird + + LC

57 Falco peregrinus Peregrine Falcon + LC CR
58 Falco tinnunculus Common Kestrel + LC

59 Ficedula narcissina Narcissus Flycatcher + LC

60 Gallicrex cinerea Watercock + LC

61 Gallus gallus Red Junglefow! + + + LC

62 Gelochelidon nilotica Common Gull-billed Temn + LC

63 Geopelia striata Zebra Dove + LC

64 Gorsachius melanolophus Malay Night Heron + LC

65 Gracula religiosa Common Hill Myna (c) + + + + LC U CR
66 Halcyon coromanda Ruday Kingfisher + LC VU
67 Halcyon pileata Black-capped Kingfisher + LC

68 Haliaeetus leucogaster White-bellied Sea Eagle + + + LC EN
69 Himantopus himantopus Black-winged Stilt + LC
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CONSERVATION STATUS

NO. SCIENTIFIC NAME COMMON NAME Busuanga Coron Culion  Linapacan DAO PCSD 15-
IUCN  2019-09 521

70 Hirundo javanica House Swallow + + + + LC

71 Hirundo rustica Barn Swallow + + LC

72 Hypothymis azurea Black-naped Monarch + + + + LC

73 Irena tweeddalii Palawan Fairy-bluebird (q) + + + NT

74 Kitacincla nigra White-vented Shama (a,b) + + + + LC VU

75 Lalage nigra Pied Triller + + LC

76 Lanius cristatus Brown Shrike + + + LC

77 Lanius schach Long-tailed shrike + + + LC VU

78 Leptocoma sperata Purple-throated Sunbird + LC

79 Lonchura atricapilla Chestnut Munia + LC

80 Lonchura leucogastra White-bellied Munia + LC

81 Lonchura punctulata Scaly-breasted Munia + + LC

82 Macropygia tenuirostris Philippine Cuckoo-dove + + LC

83 Merops americanus Rufous-crowned Bee-eater (Q) + + + LC

84 Merops philippinus Blue-tailed Bee-eater + + LC

85 Monticola solitarius Blue Rock-thrush + LC

86 Motacilla cinerea Gray Wagtail + + + LC

87 Muscicapa griseisticta Gray-streaked Flycatcher + + LC

88 Nisaetus cirrhatus Changeable Hawk-eagle + LC EN

89 Nycticorax caledonicus Rufous-Night Heron + LC

90 Onychoprion anaethetus Bridled Tern + LC [O]N]

91 Oriolus chinensis Black-naped Oricle + + + + LC

92 Orthotomus sericeus Rufous-tailed Tailorbird + + + + LC

93 Otus mantananensis Mantanani Scops-owl (C) + + + NT VU EN

94 Passer montanus Eurasian Tree Sparow + + LC

95 Pelargopsis capensis Stork-billed Kingfisher + + + LC

96 Phaenicophaeus curvirostris Chestnut-breasted Malkoha + + + LC

97 Phylloscopus borealis Arctic Warbler + LC

98 Pitta sordida Hooded Pitta + + + LC

99 Pluvialis fulva Pacific Golden Plover + LC

100 Prioniturus platenae Blue-headed Racquet-tail (a,b,c) + + + + VU U EN

101 Prionochilus plateni Palawan Flowerpecker (a,b) + + + + LC

102 Pycnonotus cinereifrons Ashy-fronted Bulbul (Q) + + + + LC

103 Rallina fasciata Red-legged Crake + + LC

104 Ramphiculus leclancheri Black-Chinned Fruit-Dove + + + LC VU
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CONSERVATION STATUS

NO. SCIENTIFIC NAME COMMON NAME Busuanga Coron Culion  Linapacan DAO PCSD 15-
IUCN  2019-09 521

105 Riphidura nigritorquis Philippine Pied-Fantail + + + LC
106 Spilopelia chinensis Eastern Spotted Dove + + + + LC
107 Spilornis cheela Crested Serpent Eagle + + + LC EN
108 Sterna dougallii Roseate Temn + LC
109 Sterna hirundo Common Tem + LC
110 Sterna sumafrana Black-naped Tern + LC
111 Streptopelia dusumieri Philippine Collared Dove + VU EN VU
112 Strix seloputo Spotted Wood Owl + + + LC EN
113 Tanygnathus lucionensis Blue-naped Parrot (C) + + + NT CR CR
114 Terpsiphone cyanescens Blue Paradise-Flycatcher (a,b) + + + LC VU
115 Todiramphus chloris Collared Kingfisher + + + + LC
116 Treron vernans Pink-necked Green-Pigeon + + + LC
117 Tringa brevipes Grey-tailed Tattler + NT
118 Turdus obscurus Eye-browed Thrush + LC
119 Turnix suscitator Barred Buttonquail + + + LC
120 Upupa epops Common Hoopoe + LC

TOTAL 73 105 58 33
aendemic

b KBA trigger species
¢ CITES listed species
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Annex F. Herpetofauna species listed in Calamianes survey sites.,

CONSERVATION STATUS

NO. SCIENTIFIC NAME COMMON NAME Busuanga Coron Culion Linapacan DAO PCSD 15-

IUCN 2019-09 521

1 Ahaetula prasina Oriental Whipsnake + + + LC

2 Barbourula busuangensis Busuanga Jungle Toad (Q) + + NT \'{§) EN

3 Boiga cynodon Dog-toothed Cat Snake +

4 Bronchocela cristatella Green Crested Lizard + DD OT1S

5 Calliophis bilineata Two-stripped Coral Shake + DD

6 Cerberus schneiderii Dog-faced Water Snake + DD

7 Cyclemys dentata Asian Leaf Turtle (c) + + NT VU

8 Dendrelaphis marenae Maren's Bronzeback + + DD

9 Emoia arfacostrata Littoral Whiptail-Skink + + DD

10 Eutropis mulfifasciata Common Mabuya + + + LC

11 Fejervarya vittigera Luzon Wart Frog () + + LC

12 Gekko gecko Tokay Gecko (C) + + + + LC OTS VU

13 Gekko monarchus Twin-spotted Gecko + + + DD

14 Hemidactylus frenatus Common House Gecko + + LC

15 Ingerophrynus philippinicus Philippine Toad () + + + + LC VU

16 Limnonectes acanthi Busuanga Wart Frog () + + + + NT OT1S VU

17 Malayopython reticulatus Reticulated Python (C) + + + LC QTS EN

18 Naja sumatrana Equatorial Spitting Cobra +

19 Occidozyga laevis Common Puddle Frog + + + LC

20 Ophiophagus hannah King Cobra + + +

21 Pelophryne cf. albotaeniata White-striped Flathead Toad (@) + \{§)

22 Polypedates leucomystax Common Tree Frog + +

23 Pulchrana moellendorffi Culion Frog (Q) + + + LC VU

24 Rhabdophis chrysargos Speckle-bellied Keelback + LC

25 Sanguirana sanguinea Calamianes Frog (q) + + LC U

26 Staurois nubilus Palawan Rock Frog + + + NT

27 Trimeresurus schulfzei Philippine Pit Viper (Q) + LC QTS

28 Tropidolaemus subannulatus ~ Bornean Keeled Green Pit Viper + LC QTS

29 Varanus palawanensis Palawan Water Monitor (a,c) + + + + DD OT1S EN

TOTAL 13 25 17 10
aendemic

b KBA trigger species
c CITES listed species
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Annex G: Mammalian species listed in Calamianes survey sites.

CONSERVATION STATUS
NO. SCIENTIFIC NAME COMMON NAME Busuanga Coron Culion Linapacan VN DAO PCSD 15-
2019-09 521

1 Acerodon spp. Giant Golden-crowned Flying Fox + +
2 Arctictis binturong whitei Palawan Bearcat (C) + VU EN
3 Axis calamianensis Calamian Deer (a,c) + EN CR
4 Chiropodomys calamianensis Pencil tailed Tree mouse (Q) + DD
5 Hipposideros diacdema Diadem Leaf-nosed Bat +
6 Hipposideros sp. Roundleaf Bat
7 Hystrix pumila Philippine Porcupine () + U
8 Macaca fascicularis philippensis Philippine Long-tailed Macaqgue (Q) + NT EN
9 Macroglossus minimus Dagger-toothed Long-Nosed Fruit Bat +
10 Manis culionensis Philippine Pangolin (a,c) + CR CR
11 Maxomys panglima Palawan Spiny Rat (a) + + LC U
12 Megaderma spasma Lesser False Vampire +
13 Mydaus marchei Palawan Stink-badger (Q) + + LC VU
14 Paradoxurus hermaphroditus Common Palm Civet +
15 Prionailurus bengalensis heaneyi Palawan Leopard Cat (C) +
16 Pteropus spp. Large Flying Fox +
17 Rafttus cf. exulans Mouse +
18 Rouseffus amplexicaudatus Geoffroy's Rousette +
19 Sundasciurus hoogstralii Busuanga Squirrel (a) +
20 Sundasciurus juvencus Northem Palawan Tree Squirrel () + + + LC VU
21 Sundasciurus moellendorfi Culion Tree Squiirrel () + +
22 Sus ahoenobarbus Palawan Bearded Pig (q) + + + + NT VU EN
23 Tupaia palawanensis Palawan Tree Shrew (Q) + + + LC QTS EN
24 Viverra tangalunga Malay Civet + +

TOTAL 17 12 16 10

aendemic

b KBA trigger species
c CITES listed species
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