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I

Introduction

This Ongedechuul System of Conservation Areas Management Plan 2018 – 2023 is a second iteration of a
community-based five year protected areas management plan for terrestrial and marine conservation areas that
make up the Ongedechuul System of Conservation Areas (OSCA) in Ngardmau, Palau.
Although the OSCA was only created in 2009, Ngardmau’s conservation areas were set aside by state law at
different times beginning with the designation of Ngermasch MPA in 1998, followed by designation of the other
sites in 2005. OSCA as a network of Ngardmau’s conservation areas gained its membership in the Palau
Protected Areas Network (PAN) in 2012. The membership of OSCA in the PAN guarantee sustainable financing
to implement a management plan for the protected areas, including support in enforcement from the national
government should the state request for assistance.
The Ongedechuul System of Conservation Areas consists of the following sites:
SITE
Ileyaklbeluu MPA

Main
Characteristics

Scale in
km²

Patch reef

0.62

Ngermasch MPA

Mangrove, reef
flat, seagrass bed

3.50

Medal-a-Iyechad
Taki

Waterfall, forest

6.12

Ridge, forest,
savannah

0.30

Ngerchelchuus
Ridge

Management Category (PAN/IUCN)
II-BC
protected area mainly for science; non extractive,
sustainable uses
VI-A
Protected area managed for the sustainable use of
natural ecosystems; restricted non extractive uses
III-BC
Protected area managed mainly for conservation of
specific natural features; non extractive, sustainable
uses
III-BC
Protected area managed mainly for conservation of
specific natural features; non extractive, sustainable
uses

Covering 20% of Ngardmau’s land and marine area, the OSCA is one of the bigger networks of state protected
areas combining both terrestrial and marine ecosystems compared to the other states in Palau. The collection of
conservation areas are linked ecologically, creating a robust system that remain healthy and productive,
providing essential habitat to wildlife which include endemic, protected, and threatened species. Portions of
OSCA protect the Important Bird Area (IBA) regions of Babeldaob. Such as, Medal-A-Ieychad Taki protects a
portion of the Middle Ridge IBA, while Ngerchelechuus Ridge protects a portion of the Western Ridge IBA. The
Medal-a-Iyechad Taki borders with Olsolkesol Waterfall and Ngerbekuu River Conservation Areas in Ngiwal. The
OSCA’s ridge to reef efficiency however could be optimized by including some key wetland areas at strategic
locations as pointed out by the community planning team. Addition of the wetlands will not only improve the
functionality of OSCA as a network of protected areas, but because the wetlands are taro patches, will also
increase the resiliency of the community in the area of food security. The OSCA Board members who were also

pg. 2

served in the planning team plan to work with the state and land owners toward formal designation of the
wetlands to obtain PAN membership and for inclusion into OSCA.
The people of Ngardmau remain heavily reliant on OSCA’s unique natural features for sustainable economic
development such as in eco-tourism activities. The community enjoys access to their fish, taro, and other
natural materials for supply of local medicine, building materials, support traditional customs, and a general
Palauan lifestyle.
Conservation Targets, Ecosystems Services, Benefits to the Community
A set of conservation targets were identified by the community planning team further, it’s associated natural
services and how it benefits the community. All of the targets are listed in the table below in no particular order
of priority. This Plan takes into consideration the capacity of management that is still new with limited
resources, thus focuses on targets most vulnerable or where protection can be improved in five years, and
focuses on them. This Plan is intended to be most practical and understandable to the primary user, the OSCA
Management staff, and the direct users, beneficiaries, or owners of the resources.
OSCA Conservation Interests and Targetsi
Savannah

Forest

Small trees
Grassland
Mengaluliu

Upland
Riverine
Lowland
Birds and bats

Rivers/
Streams
Freshwater

Mangrove
System
Forest
Mud clam
Mangrove
crab

Coral Reef
System
Fish
Trochus
Lobster
Corals
Clams

Seagrass
System
Fish
Sea cucumber
Sea urchin

*Wetlands
System
Taro patch
Marsh
Swamp

Priority
Species
Dugong
Marine
turtles

Ecosystem Services

Benefits to the Community

Function of coral reef system
Important habitat
Natural beauty
Mangroves filter erosion
Function of a sea grass system
Buffer protection from weather events
Influence and form identity of chad ra Ngardmau
Functions of rivers and streams system
Maintenance of ecosystem balance
Maintenance of soil quality
Forest system
Functions of a high elevation ridge system

Recreation
Opportunities for local tourism enterprise
Opportunities for research
Source of income
Building materials
Source of oxygen (fresh air)
Disaster protection
Identity and pride
Health benefits
Community resilience to climate change
Promotes traditional values
Freshwater supply
Food security
Traditional medicine
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Figure 1. Ongedechuul System of Conservation Areas. This map follows the boundaries of Ngardmau as described in the Ngardmau State
1
Constituion . (Palau EBM Project) .

1

The Ngardmau State Constitution specifies the boundaries shown in Figure 1. However, the document that the Palau National Government follows is the
1971 Trust Territory Charter. The 1971 Charter shows a different border from that in the Ngardmau Constitution. Maps provided by the Palau Automated
Land and Resource Information System (PALARIS) must, by law, use the boundaries in the 1971 Charter. This management plan, however, as a document
created by Ngardmau people for Ngardmau, follows the Ngardmau Constitution.
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OUR VISION
BY 2031,
EFFECTIVE MANAGEMENT OF THE ONGEDECHUUL SYSTEM OF CONSERVATION AREAS MAINTAINS THE
NATURAL HEALTH AND BEAUTY OF OUR ENVIRONMENT, WHICH PROMOTES POSITIVE CULTURAL
PRACTICES AND SUSTAINABLE LIVELIHOODS THAT UNITE THE PEOPLE OF NGARDMAU TO WORK
TOGETHER FOR THE BENEFIT OF OUR CHILDREN TODAY, TOMORROW, AND THE FUTURE GENERATIONS”

- NGARDMAU COMMUNITY PLANNING TEAM 2011

II

Vision and Goals of Ongedechuul System of Conservation Areas

The vision of the community for the protected areas was articulated by the previous community planning team
during the first iteration of management planning and continues. The goals previously developed were broad
and long term but the attached time frame have been proven to be over ambitious. This Plan maintains the
goals with revised timeframes extended for ten years.
Long Term Goals
1. By 2028, the Ongedechuul System of Conservation Areas is effectively managed to achieve its purpose.
2. By 2028, the Ongeduchuul System of Conservation Areas is sustainably financed into perpetuity.
3. By 2028, the Ongedechuul System of Conservation Areas helps to sustain positive cultural practices and is
managed using best management practices and traditional conservation ways.
Five Year Management Strategic Goals and Objectives, 2018 – 2023
Over the next five years, OSCA will focus on four strategic areas. These areas include awareness, policy and
regulatory framework, economic opportunity, and capacity and management.
1. Awareness: at least 95% of Ngardmau residents understand priority conservation issues and respect
conservation laws, practices and enforcement officers.
1.1 By December 2017, an Annual Conservation Awareness Outreach Plan with Ngardmau Elementary
School and implemented.
1.2 By December 2017, An Annual Community Conservation Outreach Plan is developed and implemented
for the general community.
1.3 OSCA Day is celebrated every year with activities that target students, community members, leaders,
partners, and guests.
2. Policy and Regulatory Framework: Conservation and sustainable development are effectively supported or
enabled by state and national policies, laws, and regulations.
2.1 By 2018, protected areas rules and regulations have been established and empower conservation
officers to enforce conservation rules inside protected areas and relevant species protection laws
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outside protected areas. The rules and regulations will also address commercial photography and use of
drones inside protected areas.
2.2 By 2018, a traditional management policy for sea cucumbers and mud clam is in place allowing for
seasonal harvest inside MPA, and monitoring is conducted to inform management allowing for adaptive
management.
2.3 By 2021, A comprehensive Ngardmau conservation act is established to address the following issues
relating to effective conservation:
a) Integration of conservation objectives with sustainable land development and management
objectives;
b) Adopt the Palau Land Life Act and Marine Protection Act to state level ;
c) Prohibiting non-native plants and animal species into the state;
d) And sets policy outlining opportunities, limitations, and general guidelines for sustainable economic
development that ensure compatibility with Ngardmau’s conservation vision and goals.
2.4 By 2019, a human resource policy is in place by the state that sufficiently supports the OSCA personnel
and addresses retention, succession, and fair and competitive incentives for employees.
3. Sustainable Livelihood Economic Opportunity: Individual and household income has increased as a direct
result of conservation related or enabled activities and opportunities.
3.1 By 2022, Ngardmau has established a program to sustainably harvest sea cucumber and access markets
with highest potential for direct benefits to Ngardmau citizens.
3.2 By 2018, a program is in place to conduct regular sustainable mangrove clamming activities with
Ngardmau’s traditional women’s groups.
3.3 By 2020, at least one tour operation owned by a Ngardmau state resident (citizen) is successfully
generating income from OSCA site visitations.
3.4 By 2019, establish tourist activities in Ngermasch MPA for snorkeling or adopt-a-clam project to
generate revenue
3.5 By 2019, Establish a birdwatching program at terrestrial sites to generate revenue for OSCA
4. Capacity and Management: The OSCA Team has the skills, equipment, and resources needed to effectively
implement the OSCA management plan supported through partnerships, human resources, political
support, etc.
4.1 By 2022, an enforcement surveillance post has been built at Ngermasch MPA or btelul a chang.
4.2 By 2019, OSCA conservation officers have skills to carry out field survey methods and collect data for
analysis and reporting.
4.3 By 2018, a set of ecological and socioeconomic monitoring plan for OSCA has been developed, staff
trained, and implementing the monitoring plan.
4.4 By 2018, a storm water audit is carried out and a storm water management plan is developed and
implemented
4.5 By 2020, residents are engaged and helping OSCA to monitor conservation sites.
4.6 By 2018, all conservation officers have completed the Basic Law Enforcement Academy
4.7 By 2018, adequate space for proper evidence holding and storage of major equipment has been built
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4.8 By 2018, OSCA sufficient numbers of conservation officers (6) and an awareness and outreach officer (1)
to be able to fully implement the management plan

III

Five Year Management Objectives in the PAN Framework

As a member of the PAN, OSCA strives to meet PAN Rules and Regulations, conducting management of the
conservation areas in a manner which satisfy minimum requirements at the same time balancing management
attention with that of which the community of Ngardmau requires and deem as priority actions for
conservation.
Administrative and Regulatory
The OSCA Board and Management continue to work closely with the office of the Governor to address gaps in
policies, laws, and regulations in order to build a regulatory environment that is conducive to facilitating and
implementing management measures to achieve the community’s conservation goals. Under this area, the
OSCA offers the following management objectives to be implemented in order to improve the administrative
and regulatory environment to which they perform within:
2.1 By 2018, protected areas rules and regulations have been established and empower conservation
officers to enforce conservation rules inside protected areas and relevant species protection laws
outside protected areas. The rules and regulations will also address commercial photography and use of
drones inside protected areas.
2.2 By 2018, a traditional management policy for sea cucumbers and mud clam is in place allowing for
seasonal harvest inside MPA, and monitoring is conducted to inform management allowing for adaptive
management.
2.3 By 2021, A comprehensive Ngardmau conservation act is established to address the following issues
relating to effective conservation:
e) Integration of conservation objectives with sustainable land development and management objectives;
f) Adopt the Palau Land Life Act and Marine Protection Act to state level ;
g) Prohibiting non-native plants and animal species into the state;
h) And sets policy outlining opportunities, limitations, and general guidelines for sustainable economic
development that ensure compatibility with Ngardmau’s conservation vision and goals.
2.4 By 2019, a human resource policy is in place by the state that sufficiently supports the OSCA personnel
and addresses retention, succession, and fair and competitive incentives for employees.
Awareness Education Interpretation
Awareness and education maintain a priority area of focus for OSCA with the anticipation that once sufficient
capacity is acquired, will become a core program area with recurring activities. Building some basic foundation
for outreach and interpretation is the focus of OSCA over the next five years through implementation of the
following management objectives:
1.1 By December 2017, an Annual Conservation Awareness Outreach Plan with Ngardmau Elementary
School and implemented.
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1.2 By December 2017, An Annual Community Conservation Outreach Plan is developed and implemented
for the general community.
1.3 OSCA Day is celebrated every year with activities that target students, community members, leaders,
partners, and guests.
Enforcement and Surveillance
In the absence of protected areas rules and regulations, OSCA conservation officers are short of apprehending
violators or issuing citations, although their presence is effective in deterring potential violators. Under the
Administrative and Regulatory, and Capacity and Management objectives, OSCA is seeking to empower the
conservation officers and build enforcement capacity to improve enforcement and set out surveillance
procedures.
2.1 By 2018, protected areas rules and regulations have been established and empower conservation
officers to enforce conservation rules inside protected areas and relevant species protection laws
outside protected areas. The rules and regulations will also address commercial photography and use of
drones inside protected areas.
4.1 By 2022, an enforcement surveillance post has been built at Ngermasch MPA or btelul a chang.
4.6 By 2018, all conservation officers have completed the Basic Law Enforcement Academy
4.7 By 2018, adequate space for proper evidence holding and storage of major equipment has been built
Ecological and Socio Economic Monitoring and Evaluation
4.2 By 2019, OSCA conservation officers have skills to carry out field survey methods and collect data for
analysis and reporting.
4.3 By 2018, a set of ecological and socioeconomic monitoring plan for OSCA has been developed, staff
trained, and implementing the monitoring plan.
4.4 By 2018, a storm water audit is carried out and a storm water management plan is developed and
implemented
4.5 By 2020, residents are engaged and helping OSCA to monitor conservation sites.

IV

Monitoring and Evaluation

The effective implementation of this Plan is primarily based on being able to track progress to fill gaps in
understanding through monitoring changes in the ecological conditions of conservation targets, impacts or
benefits to the Ngardmau community through socio economic monitoring, and evaluating outcomes and
progress in achieving the management objectives. At times, targeted research may be required.
This Plan takes into account current capacity of OSCA Management as well as the current limited reach of local
technical partners and suggests a simple framework to establish baseline information, while working with
partners to develop anad complete an overall site monitoring plan and be trained to implement a full plan.
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As a member of the PAN, OSCA is subjected to the Marine Protected Areas Management Effectiveness
(MPAME) Evaluation, as well as the PAN’s Standardized Protocol for the Environmental Monitoring of
Terrestrial and Coastal Protected Areas and the Protocol for Monitoring Marine Protected Areas.
Establishing Baseline
Ecological Monitoring
Resource

Indicator

Baseline

Freshwater, Medal
a Iyechad Rivers /
Streams

Water quality turbidity
Water flow

EQPB Pre-test

Forest – Medal a
Iyechad Taki

Vegetation profile

Preliminary survey

Ngerchelchuus
Ridge

Vegetation profile

Preliminary survey

Forest-Dependent
Birds

Micronesian Imperial
Pigeon

Preliminary Survey

Marine Protected
Area

Coral reef cover

Ngermasch
Mangrove Forest

Vegetation profile

Established baseline
*PICRC Technical
Report No. 16-06
Preliminary
assessment

Invertebrates

Species density

Ngermasch
Seagrass

Seagrass cover

Wetlands (Taro
Patches)

Water level

EQPB Pre-test

Established baseline
*PICRC Technical
Report No. 16-06
Established baseline
*PICRC Technical
Report No. 16-06
Site Observation current

Who is Responsible
OSCA with requested
assistance from EQPB
OSCA with requested
assistance from EQPB
OSCA with requested
assistance from Forestry or
BNM
OSCA with requested
assistance from Forestry or
BNM
OSCA with requested
assistance from BNM or
PCS
OSCA with requested
assistance from PICRC or
independent researchers
OSCA with requested
assistance from
independent researchers
OSCA with requested
assistance from
independent researchers
OSCA with requested
assistance from PICRC or
independent researchers
OSCA with requested
assistance from PCAA and
mesei owner

By When
December 2017
December 2017
March 2018

March 2018

December 2017

March 2018

March 2018

March 2018

March 2018

December 2017

Socio economic monitoring
Resource

Indicator

Baseline

Fish

Fish Catch / 2 hrs

Preliminary socioeconomic survey

Seacucumber

Income generated per
month
Income generated per
month
Income generated by
residents from visitors

Preliminary socioeconomic survey
Preliminary socioeconomic survey
Preliminary socioeconomic survey

Mud clam
Protected Areas

Who is Responsible
OSCA with requested
assistance from PICRC or
PCS
OSCA with requested
assistance from PICRC
OSCA with requested
assistance from PICRC
OSCA with requested
assistance from PICRC /
PCS

By When
June 2018

June 2018
June 2018
June 2018
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V

Activity Restrictions and Permits

To protect the conservation areas, OSCA applies spatial management through assignment of zones for use and
off-limit areas, or restricted use. All of the sites also prohibit extraction (take) of anything, or through a request
to the Governor, may be allowed limited take of resources. On the ground, the sites need to be fully delineated
and marked to guide visitors.
A. Zones
This Management Plan includes the following zones:
Taki Conservation Area (Figure 2)
1. Tourist Zone – this includes the existing trail to the waterfall, areas associated with existing tourism
infrastructure, areas along old historic sites (such as the mining tracks), and an area along the
Ngertebechel River up to the Japanese dam. Tourists are not allowed outside this zone. Boundaries of
the zone are approximate and may change in subsequent versions of this Plan.
2. No-take/Controlled Access Zone – All other areas of the Taki Conservation Area are restricted entry.
They are no-take unless specific permission has been granted by Traditional Chiefs and the Governor for
community purposes.

Figure 2. Taki Tourist Zone - in green. Boundaries are approximate and should be cross-referenced with historical sites map. All
other areas within the blue zone are No-Take / Controlled Access Zone.

Ngerchelchuus Ridge (Figure 3)
1. Service Zone – this includes the access road and the existing towers and infrastructure at the very top of
Ngerchelchuus, in the area that is already impacted by humans.
2. No-take/Controlled Access Zone – All other areas of the Ngerchelchuus Conservation Area are restricted
entry. They are no-take unless specific permission has been granted by Traditional Chiefs and the
Governor for community purposes.
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Figure 3. Ngerchelchuus Ridge Service Zone - in orange. Boundaries are approximate and are dictated by existing features (actual width
of road). All other areas are no-take / controlled access zone.

Ngermasech and Ileyakl Beluu
1. No-take/Controlled Access Zone – All areas in the marine conservation areas are zoned for controlled
access and are no-take, unless specific permission has been granted by the Governor and Chiefs. In the
case of quarterly ngduul harvests, the Board must also declare the quarterly harvest open, and may limit
the specific location where ngduul harvest may occur.
The Board may review these zones and introduce new or changed zones based on further analysis. The Board
shall also review these zones and develop individual use zones (e.g. camping, hiking) if further analysis deems it
appropriate. Any changes to zones shall be subject to the approval process dictated in NPL 7-11.
Rationale for these zones
NPL 7-11 states that resources are to be protected and conserved to the extent necessary to ensure their
productivity into the future, and of ensuring that benefits are gained from resources. These zones balance
protection with areas of use. These zones are also in line with other legislation that allows for some harvesting
with specific permission. In the terrestrial conservation areas, these zones limit impacts from humans to areas
that are already impacted.

B. Restrictions, Prohibitions, and Allowable Activities
Based on the zones described above, the following activities are restricted, prohibited, or allowed:
NOT ALLOWED AT ANY TIME IN ANY ZONE
Marine conservation areas
1. No removing sand or soil; dredging
2. No harvesting of trochus in Ileyaklbeluu
3. No chemicals, spills, or dumping
4. No groundings of any vessels
pg. 11

5. No aquaculture
6. No entry without specific permission
Terrestrial conservation areas
1. No alcohol or littering
2. No burning or fires
3. No new construction on Ngerchelchuus (no new towers)
4. No fishing of eels
5. No fishing or hunting of any native animals
6. No entry without specific permission or fee
7. No farming or agriculture
ALLOWED WITH PERMISSION, PERMIT, or FEE, dependent on zone
Marine conservation areas
1. Fishing in Ngermasech or Ileyakl Beluu, with permission from Governor and Traditional Chiefs –
strictly for obvious or known community purposes only
2. Entry for surveys, monitoring, and education
3. Entry to Ileyakl Beluu for tourism (snorkeling)
4. Once per quarter, collection of Ngduul by Ngardmau residents only, in Ngermasech.
5. Sustainable cutting of individual mangrove trees with permission from Governor and Traditional
Chiefs for community purposes
Terrestrial conservation areas
1. Gathering of plants or cutting of trees, with permission from Governor and Traditional Chiefs for
community purposes
2. Cutting of trees, in tourist zone with permit; replanting required
3. Planting of native plants
4. Construction for ecotourism
5. Removal of invasive species
6. Entry to tourist zones
7. Entry for surveys, monitoring, and education
8. Commercial filming or photography
Restricted Activities requiring permit/permission
The Ngardmau Conservation Act of 2009 calls for the creation of this management plan. Further, Section 8 b) 4
of the Act calls for the promulgation of regulations “applying to prohibited and restricted activities and uses,
including fees and procedures for applications, review and issuance of permits”.
The following activities require permission from the Governor and Traditional Chiefs (per KN 6-10-05):
 Fishing in marine conservation areas
 Cutting of mangrove trees in Ngermasech
 Gathering of plants or cutting of trees in terrestrial conservation areas
The following activities require documented permission from the Governor (either in the form of a written
letter, internal memo, or receipt of fee)
 Entry for surveys, monitoring, and education
 Entry for tourism (visits to Taki, visits to Ngerchelchuus, camping, snorkeling at Ileyakl Beluu)
 Planting of native plants
 Removal of invasive species
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Commercial filming or photography

The following activity requires permission from the Ngardmau Conservation Board and Governor (possibly to
include a written letter of permission or internal memo):
 Quarterly harvesting of ngduul in Ngermasech
The following activities must follow established permitting systems, to be augmented to include approval from
all parties (Governor, Public Lands Authority, Ngardmau Conservation Board, national entities such as EQPB):
 Cutting of trees in terrestrial conservation areas for tourism purposes
 Tourism development (including construction)
Development of permit, permission, and penalty/fine systems
During the first year, permission shall be with a simple permission system (documentation) and/or existing
mechanisms. If deemed necessary, during the first year, the Governor in close consultation with the OSCA Board
shall develop a permit and penalty system for violations to these restrictions and to refine permits. NPL 7-11
allows for fines up to $500. Fines shall be assessed at any amount up to $500 per day per violation. Specific
regulations to implement these fines and to ensure restoration of the site (in the case of damages) will be
developed in year 1. The Board and Governor may also seek technical expertise to help with the development of
permits, to include information on:
 Cost of permit/fee
 Timing/During of permit
 Number of people, days, and sites covered by permit
 Process of applying for permits
 Process for monitoring permits

VI

Management of OSCA

The Ngardmau Conservation Act of 2009 establishes a five member Ngardmau Conservation Board appointed by
the Governor and approval by the state legislature. The duties of the Board as outlined in the Act include the
following responsibilities:






Conservation planning
Development of a management plan to include promulgation of regulations
Review of the progress of implementation of the management plan
Periodical reviews of the management plan and make changes as needed
Development of an annual budget and submit to the Governor

The Board in essence provides guidance to the OSCA Management Office as they carry out implementation of
the management plan.
The role of the Board is distinctly separate from the role or responsibilities of the Governor to OSCA. As the
state’s chief executive, the Governor’s responsibilities encompass the following:



Implementation of the management plan
Enforcement of regulations
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Administration of permits and licenses
Collection and remittance to the state treasury all fees and proceeds from fines
Produce a financial report of all conservation area revenues and expenditures to the state legislature
and the conservation board.

The management office has been established since 2012 with hiring of an initial protected areas coordinator, an
office space, personnel, and access to annual budgetary support from the PAN Fund. The management office
headed by a coordinator/site manager, conservation officers, and an office support staff. The coordinator is
responsible for daily implementation of activities, supervisory duties, administration and procurement, and
generating quarterly programmatic and expense reports to the PAN Office.
Annual Work Planning and Reporting
The Coordinator is responsible for ensuring that biophysical and process-based monitoring occurs and that data
is incorporated into annual reports. Based on yearly data, the Coordinator will draft annual work plans with
associated activities-based cost budget and submit to the Governor. If the annual work plan require
adjustments or changes to the 5 Year Management Objectives in the Plan, the Coordinator shall develop a
report during the annual work planning period with rational to changes accompanied by a revised work plan, a
new budget corresponding to changes, and submit to the OSCA Board for review and approval. Such program
report may be a Management Assessment Report (MAR). The MAR would seek to present the changes in
management direction that is backed by results from monitoring. The report would include an a) assessment of
the current situation, b) identify alternative management actions, c) propose preferred action, d) anticipated
outcome of new action, and e) identify which Management Objective under the Plan is the adjusted or changed
for improvement and which 10 Year goal it is seeking to advance (see Appendix 2).

Informs OSCA decisions, influences management
measures, lead to changes in activities and adjustments
in annual work plans

OSCA 10 Year
High Level
Strategic Goals

5-Year
Management
Objectives

On-the-ground
activities

Monitoring

Collect and
Compile Data

Analyze Data
"what is it telling
us"

Figure 4. adaptive process to guide OSCA management
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VII

Capacity Building

The development of knowledge, understanding, and skills enhancement of OSCA’s personnel is an ongoing
effort. This along with a need for broader understanding at the state level required for sound governance
support and addressing gaps in systems such as human resource, budget administration and procurement,
program management and reporting, rules and regulations required for enforcement of protected areas remain
to be addressed. The Plan tries to narrow the focus and prioritization to the following areas:
Administrative and Regulatory Frameworks
 Program Management and Reporting
 Administering PAN Funds with PAN Tools
 Adaptive Management and Basic Project Design
 Promulgation of Protected Areas Rules and Regulations
Enforcement and Surveillance




Basic Law Enforcement Academy
Development and Training of Standard Operating Procedures
Adequate number of conservation officers not only to enforce but to carryout other management
activities under the Plan
Maintenance and On-the-Ground
 SCUBA Diving Certification
 First Aid Certification
Monitoring and Evaluation




Training on PAN Standardized Protocol for the Environmental Monitoring of Terrestrial and Coastal
Protected Areas
Training on PAN Protocol for Monitoring Marine Protected Areas
EQPB Guidance and Protocol for Bird Surveys

The OSCA office similar to most other state protected areas management offices are new and conservation as a
professional sector is relatively new in Palau. The management has concentrated on setting up a physical office
space, equipping the office, hiring personnel, regulatory frameworks, and attend trainings. The office is
currently managed by a protected areas site manager, four conservation officers, and an office support staff.

The OSCA office is the conservation office for Ngardmau State Government. The conservation management
activities are financially supported by Palau's Protected Areas Network (PAN). Conservation activities are also
supported or supplemented by state general operations in varying areas where there may be shortfall in
manpower, equipment, or other resources needed to carrying out management activities, i.e. public works,
administration, enforcement, conservation awareness events, etc. therefore, it is important the OSCA office
maintain close working relationship with other departments in the state government.
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VIII Sustainable Financing
Protected Areas Network
The OSCA’s membership in the PAN has been significant providing critical financial support to Ngardmau and
other states in manage state resources and conservation areas. However, the green fee being a precarious
source of funding, compounded by competing needs as deemed by the national government, indicate the need
for states to consider deliberate building of contingency funds for support of its conservation operations should
the green fee to the states be jeopardized. Ngardmau with its apparent increase of eco-tourism activities may
be in a suitable position to establish such a “conservation rainy day” fund.
User Fees, Access Fees, Grants, and Premium Rates for Leases inside Protected Areas
The Governor with OSCA Board may consider reviewing and updating the state’s fee schedules and premiums
for commercial leases inside OSCA boundaries. Evaluating current eco-tourism activities and developing a
statewide plan to improve management of visitors as well as diversifying the state’s tourism products may be
timely at this time. Another recommendation from the prior management plan, is to consider the creation of a
Non-government Organization body or formalize an existing community-based organization to be able to pursue
grant opportunities which can augment OSCA’s annual budget coming from the PAN.

IX

Site Description

Description of Ngardmau’s Conservation Areas
As a system, the four areas comprised in OSCA represent Ngardmau’s ecosystems and habitats. The system
includes mangrove, coral reef, seagrass, a variety of forests, savannas, and the functionality of a watershed.
Ecologically, the System is home to endangered and endemic species. All of Palau’s applicable endemic birds
and bats are found in abundance in these areas. Rare and endemic trees are also found in the area. Terrestrial
areas are home to a rich variety of lizards, insects, and freshwater fish. Marine areas are home to species such as
dugong, saltwater crocodile, sea turtles, mangrove crabs, trochus, and manta rays. The sites are also physically
connected: The Taki drains into marine areas that flow out through Ileaklbeluu and Ngerchelchuus forms part of
the watershed draining into Ngermasech. Mobile species move among sites.
As a system of ecologically connected areas, the System is resilient to environmental change. The System
includes an upper watershed system, which is protected to maintain water availability even in times of drought.
Intact forests in the Conservation Area serve as refuges during fires. Ngermasech is habitat for juvenile species,
and mangroves are intact so as to provide shelter during storms. Protection of Ngermasech has led to increase
in fish and sea cucumbers, increasing resiliency for commercially-important species in times of stress. Protected
areas tend to increase species outside of conservation areas, as well as promote positive health and productivity
of habitat in surrounding areas.
Ngermasech to Bkulachelid
The Ngermasech to Bkulachelid Conservation Area (Center, 7o35’06” N, 134o31’56”E) consists of mangrove,
seagrass, and patch reefs from the Ngardmau/Ngaremlengui State border at the Ngermasech Taoch (mangrove
channel) running north to the prominent Bkulachelid point. The Ngermasech Conservation Area is
approximately 2.93 square kilometers in size. The edge of the mangrove, form the eastern border while the
edge of the fringing reef forms much of the western border.
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This conservation area commonly referred to as “Ngermasech” is a marine protected area. Ngermasech was
first designated as a marine protected area in 1998, when actual managed area covered approximately 2.5
square kilometers of shallow seagrass beds, blue holes, and mangroves. Ngermasech is a nursery for highly
valuable food fish and a habitat for protected and threatened species such as the dugong, juvenile humphead
wrasse, and the bumphead parrotfish. It is also a habitat for invertebrates, such as sea cucumbers, also under
considerable threat. Ngermasech was later expanded to Bkulachelid, while the recent Ngardmau Conservation
Act of 2009 included the Ngermasech Channel. The approximate size of the managed area has expanded to 3.5
square kilometers.
Management of Ngermasech include ongoing monitoring by Palau International Coral Reef Research Center
(PICRC). The management also includes enforcement of restrictions on Ngermasech. As such, a floating outpost
was erected in 2005 to establish a landing for conservation enforcement officers to provide a watch over the
area and to discourage poachers from entering into the conservation area. The outpost was renovated in 2010
for improved enforcement. The 2010 Socioeconomic study of Ngardmau found that 80% of residents believed
the Outpost stopped poaching.

Reef of Ileaklbeluu
The Reef of Ileyakl Beluu Conservation Area (Center, 7o 38’55”N, 134o 32’46”E) is a small patch reef on the outer
reef slightly northwest of the Ngardmau dock. The area is approximately 0.63 square kilometers of reef. The
edge of the reef where it drops off forms the border. The Conservation Area is adjacent to two channels, one of
which includes the well-known dive site “Devilfish City,” which Manta Rays frequent. Diving boats often use
buoys marking the boundary of Ileyakl Beluu as their mooring points. This Management Plan calls for a Permit
system to be established to control dive boats.

Ngerchelchuus
The Ngerchelchuus Conservation Area (Center, 7o33’48”N, 134o34’19”E) is a terrestrial conservation area in the
southern part of the state, and includes Palau’s highest point (230 meters; 754 feet; PALARIS 2011). The area is
approximately 0.2 square kilometers. Its boundary is an exact circle encompassing 50 acres around the USGS
fixed marker indicating Palau’s highest point (a circle with radius of 253.7 meters or 832 feet).
Mount Ngerchelchuus is one of several natural national landmark
situated in Ngardmau’s conservation area system. Ngerchelchuus is
home to the rare White-breasted Woodswallow mengaluliu (Pratt and
Etpison (2008) call the bird the endemic Palau Woodswallow, and if
endemic, would be Palau’s rarest endemic bird). An unpaved access
road to the center has severely eroding gullies and extensive burned
areas on its flanks are also eroding. At this time of this management
planning we could not access the site due to road condition therefore
was not investigated.
Taki
The Taki Waterfall Conservation Area (Center, 7o35’05”N, 134o35’40”E)
is a terrestrial conservation area encompassing much of the eastern
part of the state. The area comprises 6.12 square kilometers. The
border is determined by the upper ridge of the watershed draining into
the point just after where the Diong Era Did and Ngertebechel Rivers
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join (just after the Medalaiechad Waterfall) and by the Ngardmau/Ngaraard State border in the northeast
corner. The site includes Palau’s tallest waterfall (approximately 20 meters; 65 feet; TNC, 2011) and its
watershed.
The Taki Waterfall, like Mount Ngerchelchuus, is also a treasured natural national landmark for Palau situated
within Ngardmau’s system of conservation areas. The Taki is the highest waterfall in Palau. The Taki offers a
potentially great opportunity of income sources for Ngardmau, many of which are capitalized on in this Plan. In
recent years, Ngardmau, with assistance from technical agencies, has improved access to the falls in order to
attract visitors and reduce their impacts. A number of minor infrastructure have been installed to try to
minimize footprint impact along the access trail to the falls. However, to adequately improve the site to prevent
runoffs from bare soil, and other human impact, the Management Plan puts forward measures and activities
that will minimize the impact of this important conservation site.
Together adding to 9.97 square kilometers, the four conservation areas comprising the Ongedechuul System of
Conservation Areas cover over 20% of Ngardmau’s land and marine area. The four conservation areas are
located exclusively on state-owned land / water, or privately claimed land.

Current Resource and/or Land Uses and Land Cover
Ngermasech and Ileyakl Beluu
Although the legislation establishing the Ngermasech Conservation Area allows for sustainable harvest with the
permission of traditional leaders, there is little to no allowed harvesting. There is poaching of fish and marine
invertebrates. There are no structures or development inside the Conservation Area. A line of buoys (connected
by a line of rope) marks the edge of the Conservation Area and a Floating Surveillance Outpost is situated just
outside the northwestern border. Similarly, although allowed with the permission of traditional leaders, there is
little allowed harvesting in the Ileyakl Beluu Conservation Area. There are individual buoys roughly marking the
corners of the Ileyakl Beluu.
Several small watersheds, both in Ngardmau and Ngaremlengui, drain into Ngermasech and/or the Ngermasech
Taoch. Sedimentation has been observed coming into Ngermasech from the Ngermasech Taoch, in part caused
by wild pigs or by transient hunter’s camps along the river (in both Ngardmau and Ngaremlengui; 2005). There is
currently no development in the watersheds draining into Ngermasech, although in the past there were
traditional villages. There is a large bare area draining into the middle portion of Ngermasech (Figure 4). There
are also large savannas, some of which appear to have sparse vegetation, and thus risk of fire and resulting
erosion is present. There are no roads accessing these watersheds, but there are hunter’s trails. Access to the
Ngermasech and Ileyakl Beluu Conservation Areas is exclusively by boat.
Simulations of a hydrological model by the Palau International Coral Reef Center (2011) indicate that although
Ileyakl Beluu is nearly 5 kilometers from the mouth of the Diong Era Did River, it could still feel the effects of
sedimentation. A plume of sediment (such as that created after heavy rains) would take about three days to
reach Ileyakl Beluu. There is sediment monitoring at Ileyakl Beluu. Prevailing currents move in a northwest
direction from the mouth of Diong Era Did, thus the majority of Ngermasech does not receive sediment from
Diong Era Did. However, the northern portion of Ngermasech (at the Bkulachelid point) could receive water
carrying sediment after a storm.
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Figure 5. There are numerous savannas (squres, not all are mapped) and bare areas (oval, not all are mapped) in the watersheds draining
into Ngermasch (map from 2006). Yellow line indicate boundary of watersheds that drain into Ngermasch. From satellite photos and
field visits, it appears the dark savannas have sparse vegetation, possibly due to previous fires. Maps modified from PALARIS maps.

Medal-a-Iyechad Taki Waterfall Conservation Area
There are tourist structures inside the Conservation Area, including two dilapidated or abandoned small building
structures, trail (with steps, benches, and ropes), tents, benches, summer houses, monorail, and zipline with
towers. At the entrance to the Conservation Area (on the ridge forming the eastern boundary of the
Conservation Area) there are several summer houses, a graded and graveled parking area, trash bins, and a flush
toilet system with septic tank. There is clearing of forest and vegetation around these tourist structures. There
are also historical ruins of a dam and rails from a mining operation inside the Conservation Area. The state
water source is nearly two kilometers downriver from the Conservation Area.
Many thousand tourists (nearing 1000 per month) visit the Taki Waterfall every year, with as many as 100
tourists visiting per day. Most tourists come as part of tour groups and follow a guide from the entrance to the
waterfall. There are occasional paying tourists and local visitors who do not have guides, although this practice
is discouraged.
There are several small bare areas in the Conservation Area (Figure 8). Additionally, soil is exposed and eroding
on the trail to the Taki. There are also numerous savannas, some of which appear to be sparse in vegetation.
Several savannas on the high ridges appear to have been burned in 2010. Several of the savannas are in the
upper parts of the conservation area are on high slopes (30 to 75%) and are situated close to roads and thus
pose a fire risk. A small part of the eastern part of the conservation area includes the remains of a former
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bauxite mine (terraces without vegetation), mined during the Japanese era. Most of the lower slope areas and
bottom lands are covered with forest.
There are hunter’s trails throughout the Conservation Area, some of which appear to be in current use (2010).

Figure 6. There are numerous savannas (squares, not all are mapped) and bare areas (oval, not all are mapped) in the Taki Waterfall
Conservation Area (map from 2006). The triangle indicates a portion of a former bauxite mine terrace. From satellite photos and field
visits, it appears that dark savannas have sparse vegetation, possibly due to previous fires. Maps modified from PALARIS maps.

Ngerchelchuus
There is a dirt road, with many steep and eroding portions, leading to in Ngerchelchuus (Figure 6). The road
makes it approach from the east and connects to the Compact Road. The top of Ngerchelchuus has four towers
(with cement structures and foundations) belonging to the Palau National Communications Corporation and
local radio stations. Vehicles drive in the Conservation Area in order to reach and service these towers. There
are the remains of a summer house and a large amount of trash on the top of Ngerchelchuus (2010). The site is
known as a gathering point for young people. Parts of the top of Ngerchelchuus are bare and some parts are
covered with grass. The flanks of Ngerchelchuus (within the Conservation Area) are covered with savanna and
forest. Savanna on the northwest corner of the conservation area was burned in 2009 and 2010.
There are a few currently used hunter’s trails that begin in the Ngerchelchuus Conservation Area and continue
beyond its borders (2010).
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Figure 7. There are numerous savannas (squares, not all are mapped) and bare areas (oval, not all are mapped) in the Ngerchelchuus
Conservation Area (map from 2006). Savannas in the northeast corner (north of the road) were burned in 2010. Maps modified from
GoogleEarth map.

Socioeconomic, Cultural, and Historical Information
The Ongedechuul System of Conservation Areas is important to Ngardmau residents for cultural and
socioeconomic reasons.
The Taki Conservation Area is also important economically to Ngardmau. It employs four employees (2010) and
receives thousands of visitors per year. Paying $5 per head, income generation is estimated at between $50,000
and $80,000 per year. This income is returned to the State budget and used for management and other state
costs. It offers recreational opportunities from visitation and hiking and from new tourist facilities such as a
monorail and zipline. Ngerchelchuus is also important economically, as the states generates small revenues from
use agreements with owners of towers. Ngardmau’s two marine areas employ 2 marine conservation officers.
According to a Socioeconomic survey conducted in Ngardmau as part of preparation of this Management Plan
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(2010), 75% of Ngardmau residents believe that the Ngermasech Conservation Area has led to an increase in
Ngardmau’s fish resources. More than 65% of Ngardmau residents fished for subsistence or commercially.
Ileyakl Beluu has a permit system in place for divers wishing to visit Devilfish City, although there are only a few
permits purchased every year.
The Taki Conservation Area includes a number of culturally important and sacred sites associated with Palauan
legends. The traditional name of the waterfall and its pools (Medal-a-Iyechad) or “eyes of the gods” indicates its
special significance. Ngerchelchuus has special significance as the highest point in the land and thus is sacred to
some Ngardmau residents. There is cultural significance to the mangroves in Ngermasech, as it is taboo to cut
trees in Ngermasech and transport them elsewhere.
There are a number of historical sites in the Taki Waterfall Conservation Area that have been catalogued and
recorded by the Bureau of Arts and Culture (Figure 7), including a dam, rails, locomotive and mining carts, and
other mining paraphernalia establishing during the Japanese period (1918-1945). There are some World War II
remains in the northern portion of the Taki Conservation Area.

Figure 8. Map of cultural and historical sites in Ngardmau

Biological and Ecological Information
For a group of Pacific Islands, Palau has remarkably biodiverse terrestrial environments. This is because of
Palau’s proximity to Southeast Asia and the age of the land, geologically the oldest in the Micronesian group.

Climate
Palau has a wet tropical climate, with little seasonal variation in temperature. The mean daily temperature
throughout the year averages about 80º F (27ºC) with a daily range of about 10º F (7º C). Prior rainfall averages
were reported at 144 inches (370 cm) per year (US Army, 1956). Recent assessments report “on average Palau
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receives more than about 8 inches (200mm) rainfall every month” (PCCS Palau's Climate, 2011). The difference
indicates reduced trend of annual rainfall average by 48 inches.
Geology and Soil
Babeldaob is a high island that originated in an underwater volcanic eruption. It was uplifted from the sea due to
movement of the continental plates and is still gradually moving upwards. Babeldoab is underlain by basalt rock.
There are a number of soils in the OSCA. In the Taki Waterfall Conservation Area (Figure 8), soils on forested
lands are dominated by 602, 603, and 604 series (Aimeliik Silt Loam, 12-30%, 30-50%, and 50-75% slopes,
respectively). These are deep and well-drained soils. If vegetation is removed, runoff is medium and the hazard
of water erosion is moderate. Areas under forest are more fertile than areas under savanna. Upland forested
areas are also found on some patches of 614 (Babelthuap-Ngardmau Udorthents Undifferentiated Group, 1230% slope; well-drained, low hazard of water erosion, low fertility) and 620 (Ngardmau-Babelthuap-Typic
Udorthents Undifferentiated Group 50-75% slope; well-drained, highly erodible with rapid runoff when
vegetation is removed, low fertility). Lowland forested areas are found on 630 (Ngersuul Silt Loam 0-4% slopes)
and 636 (Palau Silty Clay Loam 6-12% slopes; well-drained). Bare areas are on soil series 614 and 653 (Typic
Udorthents complex, mined, 0-75% slopes; high erodability, extremely low fertility). Savannas have a range of
soils, including 612, 613, 614, 620, and 621, with variable erosion hazards and permeability (USDA NRCS, 2011).
During a 2010 field visit with the USDA NRCS as part of preparing this plan, bare areas along the trail to the
waterfall were identified as being depleted of organic matter, having excessive runoff, flooding, or ponding, and
inadequate outlets for runoff. Fire in savanna areas and compaction on the trail were noted as possible reasons
for ponding and loss of organic matter. Soil on the streambed and suspended sediment in the stream adjacent
to the trail was observed. Possible erosion caused by wild pig activity in the forest was also noted.

Figure 9. Soils in the Taki Watershed Conservation Area. Boundaries are approximate. Map modified from 2011 USDA NRCS Soil Survey

Soils in the Ngerchelchuus Conservation Area (Figure 10) are 614, 620, and 621 (variable erodability) on
savannas and bare areas and soils under forested areas are 602, 604, 633, and 639 (moderate to high
erodability).
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During a 2010 field visit with the USDA NRCS as part of preparing this plan, bare areas along the road and at the
top of Ngerchelchuus were identified as having sheet and gully erosion, organic matter depletion, and excessive
runoff, flooding, or ponding. Recent fire was identified as a possible reason for these conditions.

Figure 10. Soils on Ngerchelchuus. Map modified from 2011 USDA NRCS Soil Survey.

Soils under mangroves at Ngermasech are 617 (Ilachetomel-Naniak complex, 0 -1% slopes).
Water Resources
The Taki Waterfall Conservation Area is in an area of relatively high rainfall (145-153 inches of rain fall per year;
USDA NRCS 2011). The average discharge in the Diong Era Did River was 34.1 cubic feet per second (Palau
Planning Office, 1977) with seasonal variation corresponding to rainfall. Water is supplied to the most of the
state from a diversion on the Diongradid River. This water is stored in tanks and supplies Ngetbong and outlying
areas (MWM, 2003).
Suspended sediment flux in the Diong Era Did River was estimated at 32.2 g/s (1014 tons/year) (Golbuu et al
2010). Suspended solid concentration (a measure of turbidity) at the mouth of the Diong Era Did River averaged
9 mg/l but peaked at 636 mg/l during rain events. According to Golbuu et al (2010), during their study period
the sedimentation rate and water turbidity exceeded levels considered harmful to corals.
In 2007 Ngardmau State joined the Belau Watershed Alliance (BWA; formerly the Babeldaob Watershed
Alliance). The BWA Mission is to protect, restore, and conserve water resources in Palau.
Vegetation
Upland forests in Palau are considered the most species-diverse in Micronesia (Stemmerman, 1981) and have
the highest rate of endemism (Costion, C. and Kitalong A., 2006). Forests on ridges have a higher species
diversity with Parinari corymbosa often dominant, whereas forests on slopes and in valleys are less diverse and
dominant with Campnosperma brewvipetiolata and Pinanga insignis. Costion and Kitalong (2006) divides upland
forest into four categories: Upland, Lowland, Riparian, and Basaltic outcrop forests. All are found in the
Ongedechuul System of Conservation Areas, as is Swamp forest (Figure 13). Palau has approximately 200-250
endemic species of plants, of which approximately 40% are endemic to Babeldaob (Costion and Kitalong 2006).
A Survey of plants north of the Taki Waterfall Conservation Area found approximately 11 to 15 endemic plant
species (highest numbers encountered elsewhere were 25 endemic species) (Kitalong A. and Holm T., 2004).
Costion (2008) found a freshwater marsh in the eastern portion of the Taki Conservation Area . Costion and
Kitalong (2006) found that forest on Ngerchelchuus had the only record on Babeldaob of the endemic tree
Badusa palauensis, a tree common in the Rock Islands.
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Figure 11. Vegetation in Ngardmau. Note that Ngerchelchuus is not visible on this map. Vegetation on the southern flank of
Ngerchelchuus is similar to that on the northern flank (savanna, degraded forest, and mature forest).

Kitalong (2002) surveyed savannas and forest outside of the conservation areas, approximately 1.5 km away
from the eastern boundary of Ngerchelchuus and 300 m away from the western boundary of the Taki Waterfall
Conservation Areas. It is likely that vegetation inside the conservation areas is similar. Savannas were described
as “classic,” dominated by the fern, Gleichenia linearis var. ferruginea (itouch), the lily, Dianella carolinensis
(kobesos), the small bush, Morinda pedunculata (kesengelngel), white grass, Eriachne pallescens (oes kadran),
grass, Ischaemum polystachyum var.chordatum (kelelakameng), and the Pandanus tectorius (ongor) tree. This
savanna was described as “relatively homogeneous.” Forest was a mixture of primary and secondary forest.
Primary forests included the endemic Pinanga insignis (chebouch), the endemic Pandanus aimiriikensis
(chertochet), the endemic Garcinia matudai (tilol), the endemic Maranthes corymbosa (bkau), Rhus taitensis
(eues), Pouteria obovata (chelangel), Campnosperma brevipetiolata (kelelacharm), Cerebera manghas
(chemeridech), and Fagraea ksid (ksid). Secondary forest included some faster growing plants than those in
primary forest, including “bedel” or Macaranga carolinensis. The invasive indigenous vine, Merremia peltata
(kebeas) was not found at the survey site.
Zig-zag surveys inside the Taki Waterfall Conservation Area (in an area of primary forest) conducted in
partnership with the USDA NRCS in 2010 as part of development of this Management Plan found six large tree
species: Maranthes corymbosa (bkau), Semecarpus venenosus (tonget), Pouteria obovata (chelangel), Pinanga
insigins (chebouch), Astonidium palaense (mesekui), and Campnosperma brevipetiolata (kelelacharm). All 20
stations along the zig-zag transect were described as being in “good” condition (e.g. healthy forest). Similar
surveys were conducted outside the conservation area in a site with Tree measurements were also made. A site
inside the Taki Waterfall Conservation Area with primary forest was compared to a site outside the conservation
area with secondary forest. 11 species of tree were surveyed. The estimated number of trees per acre inside the
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conservation area was 468.3 trees, much higher than the estimated number per acre outside the conservation
area, which was only 194 trees. An estimate of wood was also made; inside the conservation area the estimate
was 4126 board-feet (1650 marketable) of wood per acre and outside the estimate was 3736 board-feet (1494
marketable) of wood per acre.
The invasive non-native Albezia trees is present in large numbers in Ngaremlengui, and thus it is possible that
Albezia trees are present in the Taki Waterfall Conservation Area, particularly in the southern portion.
Ngermasech has extensive seagrass beds and healthy mangrove.
Mammals
Palau has two native mammals, both bats. The Palau Fruit Bat (Pteropus pelewensis; Olik) is endemic to Palau.
Polynesian Sheath-Tailed Bats (Emballonura semicaudata; Chesisualik) reside in caves. Fruit bats have not been
surveyed in the conservation areas, but survey locations in 1991 and 2005 observed bats that may have
originated from or been traveling to conservation areas. In 2005, 38 Fruit Bats were observed originating from
areas close to Ngermasech. 37 Fruit Bats were seen flying from the Taki Waterfall Conservation Area, and 53
Fruit Bats were seen flying near Ngerchelchuus. Two (2) Sheath-Tailed Bats were observed near Ngerchelchuus
in 2005. Feral pigs are known to occur in the Taki Waterfall Conservation Area and below Ngerchelchuus.
One dugong was observed in Ngermasech Conservation Area during surveys conducted by PCS in 2000.

Birds
162 species of birds have been reported from Palau (Olsen, 2010). 51 species nest and live in Palau all year
round and as many as 12 are endemic (Pratt and Etpison, 2008). There are more bird species in Palau than in
the Micronesian islands to the east, due to the relative proximity of land masses and the diversity of geology and
habitats in Palau (Engbring 1988; Holm et al 2008).
Five of Palau’s resident birds are listed as threatened or endangered by the International Union for the
Conservation of Nature (IUCN). The Micronesian Megapode (bekai) is Endangered (EN), and the Palau Grove
Dove (omekrengukl), Giant White-eye (charmbedel), Micronesian Imperial Pigeon (belochel), and Nicobar
Pigeon (laib) are listed as Near-Threatened (NT).
Ngerchelchuus is well-known as being one of the few spots in Palau where the rare White-breasted
Woodswallow is found consistently. The endangered Micronesian Megapode has also been confirmed in the
Taki Waterfall Conservation Area.
Table 1 lists birds that were counted in Ngardmau in 2005. In 1991 and 2005, two survey transects followed the
old road, parts of which are now inside the Taki Waterfall Conservation Area. However, birds were surveyed
both inside and outside the conservation area. Birds per station were calculated for these two transects and for
Babeldaob as a whole. Populations of most birds in Ngardmau were comparable to populations in the rest of
Babeldaob. Of key species, there were fewer Micronesian Pigeons and Fruit Doves and more Nicobar Pigeons
and White-breasted Woodswallows per station in Ngardmau than in Babeldaob.
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Table 1. Estimate of key bird species abundance in and near the Taki Waterfall Conservation Area versus Babeldaob as a whole based on
2005 survey (PCS/BNM).

English Name
Endangered
Micronesian Pigeon
Nicobar Pigeon
Endemic
Palau Fruit Dove
Cicadabird
Caroline Islands White Eye
Dusky White Eye
Morningbird
Palau Fantail
Palau Flycatcher
Palau Bush-Warbler
Palau Swiftlet
Rusty-capped Kingfisher (Micronesian
Kingfisher)
Regionally-Restricted
Micronesian Honeyeater
Micronesian Starling
Native
Banded Rail
Collared Kingfisher
Junglefowl
White-breasted Woodswallow

Palauan Name

2005 Birds-Per-Station
(38 stations in Ngardmau)
Ngardmau
Babeldoab
(transects near
(VanderWerf,
Taki) (from PCS
2007; over 300
data)
stations)

Belochel
Laib

0.42
0.24

1.44
0.02

Biib
Kiuidukall
Chesisebarsech
Chetitalial
Tutau
Melimdelebteb,
Chesisirech
Charmelachull
Wuul
Chesisekiaid
Cherosech,
Ongelimadech

3.97
0.39
0.11
2.63
1.03

8.19
0.25
0.41
4.17
0.81

0.32
0.61
1.87
1.68

0.20
0.77
1.52
0.86

0.16

0.15

Chesisebangiau
Kiuid

0.61
1.95

0.70
2.72

Terrid
Tengadidik
Malkureomel
Mengeliuliu

0.05
0.18
0.63
0.08

0.02
0.35
0.80
0.003

Micronesia Imperial Pigeon, chieb
Perhaps the role of the pigeon in Palauan tradition is among those most
misunderstood, the emphasis being weighted on the pigeon instead of the
important relationship of father and child. Traditionally the pigeon has been hard
sought, hunted using only blowguns “ulekbut”, but also a delectable protein to the
local taste buds. Because Palau is a matrilineal society “being born of the mother
and dying to the mother” fathers demonstrate their claim to their new born child by
providing for their first meal a hard sought protein that is palatable for an infant.
However, the consumption trend has become unrestrained or without reserve and
one of indulgence, with a market driven by the few “merau” or well-off. With
modern hunting apparatus such as airguns, the number of birds taken in one
hunting trip has significantly increased compared to before.
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found in the crowns of pandanus trees (Crombie R. I. and Pregill G. K., 1999). Kitalong (2002) noted that the
introduced toad (Bufo marinus) was not present in the area she surveyed (near the conservation areas).
A Hawksbill turtle was observed in Ngermasech during the (Stemmerman, 1981)PCS 2000 Survey.

Freshwater fish
No comprehensive surveys of freshwater fish have been conducted in the conservation areas. Studies on
freshwater habitats elsewhere in Babeldaob have shown that at least 40 species of fish need freshwater to
survive (Bright 1979), and there are at least two endemic freshwater fish species (Gobies, sicyopus sp. and
Redigobius horiae) (Bright, G. R. and J. A. June, 1981) The largest fish in Palauan freshwater is the kitlel
(freshwater eel, Anguilla marmorata), of which the largest recorded specimen measured 3.7 feet (1.2 meters)
(Bright, G. R. and J. A. June, 1981). The eel is known to occur in the Conservation Area and there has been some
poaching of the eel from the Area.
Marine Fish
PICRC published its technical report no. 16-06 in 2016 from their study of the Ecological Conditions of CoralReef and Seagrass in Marine Protected Areas (MPAs) which studied eighteen MPAs around Palau. Ngermasch
and Ileyaklbeluu MPAs were among those sites surveyed in this study. The Report provided the following results
for Ngardmau’s MPAs.
Indicator

Ngermasch

Ileyaklbeluu

Comments

Abundance of
commerciallyimportant fish
Abundance of
protected fish species

Under 10000 g
per 150m²

Under 10000 g per
150m²

Ileyaklbeluu with higher abundance then Ngermasch

Live coral cover

Ngermasch =
1.8±1.4
individuals per
150m²
28%

35%

Seagrass

30%

n/a

Juvenile coral density

Ngermasch was one of those MPA with high
abundance of protected fish species, but

9.7 ± 1.2 individuals
per m²

Study points out the outer reef and channel habitats
had higher coral cover the lagoon and back reefs
Highest was Teluleu CA with 43% followed by
Bkulengriil CA with 38%; the lowest was
Medalngediull CA at less then 10% cover
Ileyaklbeluu showed highest density followed by
Ngermasch. The lowest densities of juvenile coral
density were found on the east coast in Ngelukes and
Ngemai with less than 1 individuals per m²

PCS conducted surveys in Ngermasech Conservation Area in 2000. A variety of reef fish were observed at two
blue holes. In the blue holes, the majority of economically valuable fish recorded were in juvenile or sub-adult
phases of development. These included siganids, lutjanids, lethrinids, labrids, (including Napoleon Wrasse), and
scarids (including Humphead Parrotfish). The only fish in high abundance was the lined rabbitfish (kelsebuul,
Signus lineatus). At the drop off on the edge of Ngermasech, 19 species of fish were recorded. Some species
were present as juveniles and some as adults. Keremlal, reall, and kelsebuul were present in high abundance.
Manta Rays are known to frequent the Devilfish City dive spot near Ileyakl Beluu.
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Trochus niloticus, semum
The Palau International Coral Reef Center (PICRC) with the Bureau of Marine Resources (BMR) conducted a
trochus stock assessment survey in 2016 commission by the Olbiil Era Kelulau (Palau Congress). Palau was split
in four regions and collection hotspots were identified. Marine Protected Areas (MPAs) were excluded from the
survey. The aim of the study was to provide an estimation of population density and status of the trochus in
Palau.
The results from the study showed that density of Trochus in 2016 as 281 ind. ha⁻ˡ. The reef crest showed
higher density than the fore reef. About 57.5% of the population had a basal diameter greater than the legal
harvesting size of 3 inches (76.2cm). Only few individuals had a basal diameter greater than 11cm (PICRC, 2016).

Figure 13. 2016 Stock Assessment of Trochus niloticus in Palau Map, PICRC Technical Report No.16-14

Freshwater Invertebrates
Little information is available on the terrestrial and aquatic invertebrates (such as snails, worms, shrimp and
clams). Bright (1979) gives a list of insects, water mites, crustaceans and mollusks found in areas in Palau and
mentions that there are at least 18 species of shrimp and crab in Palauan freshwater habitats, including some
endemic species.

Marine Invertebrates
PICRC’s Technical Report No. 16-06 in 2016 report results for macro invertebrates in Ngermasch and
Ileyaklbeluu.
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Indicator
Macro invertebrates

Ngermasch
30.4±3.9
individuals per
60m²

Ileyaklbeluu
Less than 10
individuals per
60m²

Comment
The density was high at MPAs that had a reef flat
habitat.

PCS conducted surveys of Ngermasech in 2000. The sea cucumber (cherumrum) was extremely abundant, with
as many as 49 per square meter in some areas and an average of 33 per square meter. Sizes ranged from 1.5 to
4.0 inches with an average size of 2.6 inches. Only two (2) ngims (Stichopus variegates) were found during the
surveys. Additional sea cucumber species were present, but not recorded. Giant clams and rock-boring clams
were observed in Ngermasech in 2000. One crown-of-thorns starfish was also observed. Coral species included
Porites cylindrical, Porites lobata, Montipora sp., Fungia sp., Diploastrea heliopora, and other encrusting, foliose,
massive, and submassive species. Mangrove crabs and ngduul (mud clams) are present in Ngermasech,
although there is no data to confirm numbers. During the 2010 socioeconomic survey, 62% of Ngard (Bright, G.
R. and J. A. June, 1981) Ngardmau residents said they thought Ngermasech should be open for harvesting of
ngduul. Ileyakl Beluu is home to trochus and corals.

X

Process for Reviewing Plan

NSL 7-11 states that the Ngardmau Conservation Board shall meet at least three times per year to review the
progress of the Governor in implementing the plan, make revisions as needed to the management plan, and
develop recommendations to be submitted to the Governor regarding initiatives and activities needed to attain
the management objectives. NSL 7-11 does not specifically dictate how changes to the management plan shall
be adopted; however, it does dictate how the management plan shall be adopted. NSL 7-11 states that within
60 days of receiving the proposed management plan, the Governor and Legislature shall either adopt it by
signature or send it back to the Board with their recommendations for revisions and re-submittal. The
management plan shall become effective upon adoption by the Governor and the Legislature; or one (1) year
after its submission to the Governor and the Legislature if no action is taken. The legislator who introduced
NSL7-11 confirmed that the intent of the legislation was for this procedure to apply to changes to the
management plan as well as to approval of the initial management plan (Kumangai, April 2011).
Thus, changes to the management plan shall follow these procedures:
1. On or before September 1 of every year, the Board shall submit proposed revisions to the management
plan (if needed) to the Governor,
2. Within 60 days of receiving the proposed revisions, the Governor and Legislature shall either adopt the
revisions or send it back to the Board,
3. Or, the proposed revisions shall become effective one year after their submission to the Governor and
Legislature if no action is taken.
To assist the Board and Governor to meet their legal duties, the Coordinator shall be responsible for ensuring
that biophysical and process-based monitoring occurs and that data is incorporated into annual reports. The
Coordinator will draft annual reports detailing all activities, revenues generated from, and expenditures for the
conservation area during the previous fiscal year. The Coordinator shall also develop an annual work plan and
proposed budget for the upcoming fiscal year. The Coordinator shall forward these reports and work plans to
the Governor, within 45 days before the end of the fiscal year, for review. Upon approval by the Governor, the
Governor shall use these reports to fulfill the legal duties of the Governor, including:

pg. 31

1. On or before February 1st of each year, the Governor shall submit to the Legislature and Board a report
detailing all revenues collected and expenditures made for the management of the conservation area
during the previous fiscal year;
2. Within 30 days before the end of the fiscal year, the Governor shall prepare and submit a report to the
Legislature detailing all activities, revenues generated from and expenditures for the conservation areas
during the previous fiscal year; and
3. Within 30 days before the end of the fiscal year, the Governor shall submit a proposed budget to the
Legislature for the management of the conservation areas for the upcoming fiscal year.
4. Although not mandated by law, the Governor shall also submit the activity report and proposed budget
to the Board so that they may fulfill their legal duties.
The Coordinator shall also prepare two progress reports, which shall be submitted to the Governor, and upon
approval, submitted to the Board. The Board shall use these reports during its meetings (to occur at least 3
times per year) to review the progress of implementing the plan, make revisions to the management plan, and
develop recommendations regarding initiatives and activities needed to attain the management objectives.
At the five-year expiration of this Plan, the Board shall develop a new Management Plan and seek approval from
the Governor and Legislature, per the procedures outlined in the first paragraph of this section and contained in
NSL 7-11.
Conflict resolution
In the case of conflicts between any parties in this Plan, the Governor or Board shall first approach the
Traditional Leaders for advice on conflict resolution. If necessary, any party may initiate facilitated meetings
(with advice and facilitation provided by technical partners such as PCS or TNC) to assist with conflict resolution.
Legislative Conflicts
There is legislative conflict between the Ngardmau Conservation Act of 2009 (NSL No. 7-11) and NSL No. 3-13.
The Act NSL No. 3-13 was passed by the State in 1993 designating fifty acres of public land surrounding Taki
Waterfall as state park. Prohibitions include a wide range of vegetation and tree clearing and destroying or
altering all living and non-living thing in the area.
Notwithstanding the call for making of this Management Plan under NSL No. 7-11, the proposed Tourist Zone
Area in the Taki Conservation Area is in conflict with NSL No. 3-13.

XI

Additional Information

Definition of Community
For the purposes of this Management Plan, the definition of community includes all residents residing in
Ngardmau, and those residents in Koror who maintain close ties to their families and land in Ngardmau. When
this Plan refers to community activities, it assumes that activities will target or include residents in Ngardmau
and citizens of the State living elsewhere in Palau or outside of Palau. Similarly, this Plan assumes that
community activities will also have the support of the Governor, Traditional Leaders, and State Legislature.
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PAN Membership
The Ongedechuul System of Conservation Areas was nominated to the Palau PAN because each site is unique
and valuable to the state and nation, and because they are linked ecologically. The Taki Conservation Area
includes Palau’s highest water and contains a fully functioning watershed with healthy forest and wildlife.
Ngerchelchuus is Palau’s highest point and is home to a persistent population of the rare White-breasted
Woodswallow. Ngermasech contains a large block of functioning mangrove and is a spawning and aggregation
site for fish and other marine species. Illeyaklbeluu is a trochus sanctuary and is habitat for manta rays, which
are important to Palau’s tourism industry. Together the sites form a representative system of habitats on
Babeldaob, which includes forest, savannas, mangrove, coral reef, and seagrass. Many endangered and
endemic species reside in the sites. The areas are important economically, both for generating income and for
subsistence. Sites in the System are also important culturally and historically.
The Network and Climate Change
As a linked network of connected sites, the System is resilient to some threats associated with climate change.
Multiple terrestrial and marine conservation areas offer multiple refuges and diverse habitats to species. The
Taki protects a large portion of the watershed draining into the Diong Era Did River, which is the water source
for Ngardmau State. Multiple rivers drain into the water source and are protected. Protection of multiple
sources provides a buffer to human-induced stresses and gives the community of Ngardmau some resilience to
climate change induced droughts. Multiple watersheds drain into Ngermasech, so no single activity on land can
negatively impact the entire mangrove site. Ngermasech’s mangroves and marine habitats are intact and have
high populations of such species as sea cucumbers, serving as a natural refuge. Although Ngermasech has high
exposure to sea level rise, there is no development behind the site, so the mangrove may migrate upwards
when sea level rises. Land behind this mangrove is steep and difficult to access. Fires remain a threat, but
increased management will reduce the likelihood of this threat.
Site Connectivity
The four conservation areas are linked physically and ecologically to each other. The Taki Conservation Area
drains onto the west side of Babeldaob, and is hydrologically connected to Illeyaklbeluu. Portions of the
Ngerchelchuus Conservation Area drain directly into Ngermasech. Birds have been observed flying between
Ngerchelchuus and the Taki Conservation Area.
In addition, the southeastern corner of the Taki Conservation Area abuts the Olsolkesol Waterfall and
Ngerbekuu Nature Reserve in Ngiwal, which is already a PAN site. Presumably animals and plant seeds move
between the two areas. The Taki Conservation Area protects a portion of the Middle Ridge Important Bird Area
and the Ngerchelchuus Conservation Area protects a portion of the Western Ridge Important Bird Area.

XII

Management Planning Process

A management plan for OSCA is mandated by NSL 7-11.
In 2016, the Governor requested assistance from Palau Conservation Society to assist the state in revising /
updating the Ongedechuul System of Conservation Areas Five Year Management Plan 2011. With the request,
the Governor further assigned representatives from different community groups together with the Ngardmau
Conservation Board to work with PCS in the update of the Plan.
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Community Planning Team
Orrukem Demk, Ngara Okelout
Masae K. Isaac, Ngara Ekil
Terry Aderkeroi, Ngara Tumetum
Chief Beouch Demei Obakrairur
Joshua Bukringang, Fishermen’s Association
Bradley Kumangai, OSCA Board Chairman
Tiare Holm, OSCA Board Vice Chair
Gibbons Masahiro, OSCA Board
Jennifer Ngiraiwet, OSCA Coordinator

OSCA Staff
Toluk Sakaziro
Rodney Esebei
Ignacio Ngiraiwet
Ngersngai Termeteet
Sheldon Siksei

PCS Planning Team
Lolita Gibbons-Decherong,
Lead planner
Heather Ketebengang,
Co-facilitator
Kaipo Recheungel,
Planning Assistant

Due to both national and Ngardmau state elections in November 2016, the anticipated start date for full
planning process was pushed up to January 2017. The management planning process began full swing in
January 2017 with initial meetings that included an orientation to PCS’s community-based management
planning process.
Pre-planning Meetings:
 Initial meeting with the OSCA Board Chairman and Coordinator
 Meeting with Governor, Speaker, Chief Beouch, OSCA Board members, OSCA Management, and
community representatives.
Planning Meetings / Activities:
 Familiarization Tour to sites
 Planning workshop (March 7 – 10)
 Work Planning Year 1
Post planning:
 Draft Review

XIII Conclusion
The Ongedechuul System of Conservation Areas demonstrates great potential to become a robust network of
important conservation areas in Babeldaob and Palau. It captures a healthy ridge to reef design which continues
to be improved with the strong and consistent support that is established by the leadership and community of
Ngardmau. The seed for sustainable eco-tourism development has been planted and continue to grow, that
perhaps with the vision of the community for OSCA may be realized sooner, should Ngardmau be willing to
safeguard the conservation efforts, while carefully cultivating the growth of sustainable tourism development,
much like in the current Rock Island Southern Lagoon Model.
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Figure 14. Concept Model, OSCA Ngardmau 2017
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ONGEDECHUUL SYSTEM OF CONSERVATION AREA (OSCA), NGARDMAU
Management Assessment Report Form

DATE:

APPENDIX 2

COMPLETED BY:

Part I

a)

Which Management Objective (MO) is being assessed?

REF

Objective

MO1

At least 95% of Ngardmau residents understand priority conservation issues and respect conservation
laws, practices and enforcement officers
Conservation and sustainable development are effectively supported or enabled by state and national
policies, laws, and regulations
Individual and household income has increased as a direct result of conservation related or enabled
activities and opportunities
The OSCA Team has the skills, equipment, and resources needed to effectively implement the OSCA
management plan supported through partnerships, human resources, political support, etc.

MO2
MO3
MO4

Place


MO5
MO6
Management Objectives remain, changes occur only a activities level (skip b) and c), proceed to Part II)

b)
What new measures or changes are being proposed that is not considered in any of the above 5-year
objectives but becoming necessary? Will it adjust / expand _________ or eliminate ________ the current MO?
New MO

Adjusted MO

c)

Which of the 10-Year High Level Strategic Goals is this new objective serving to advance?

REF

Long Term Goal (LTG)

LTG1
LTG2
LTG3

By 2028, the Ongedechuul System of Conservation Areas is effectively managed to achieve its purpose
By 2028, the Ongedechuul System of Conservation Areas is sustainably financed into perpetuity
By 2028, the Ongedechuul System of Conservation Areas is managed using best management practices and
traditional conservation ways

Place
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Part II

a)

Please list new activities to be added / eliminated or adjusted under current annual work plan?

1
2
3
4

b)
REF
1
2
3

What resources required and estimated cost for each of the new activities?
Personnel
$
$
$

Equipment
$
$
$

Supply
$
$
$

Training
$
$
$

Provide Description

c)
What resources under current activities will become unnecessary therefore may be eliminated to reduce
cost under new activity?

REF

Personnel

Equipment

Supply

Training

$
$

$
$

$
$

$
$

Provide Description

(current )

ii

Part III

PLEASE STATE ANTICIPATED OUTCOME FROM OBJECTIVE
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i

The community planning team and OSCA Board who worked in the development of this Plan intend to propose to the
Governor formal designation of a significant taro patch wetland region for protected area status and to seek PAN status and
for inclusion in OSCA.
ii

This MAR Form is intended to aid OSCA Management in tracking changes in management decisions that result in
revisions/adjustments of annual work plans throughout the course of implementation, OSCA may expand/revise form as it
sees fit.
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