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EXECUTIVE SUMMARY 
 

The purpose of this assessment was to identify the taxonomic information 
required for sustainable land and aquatic management. This assessment fulfilled, 
in part, Palau’s obligations under the Convention on Biological Diversity and one 
of the activities under of the Global Environmental Fund (GEF5) work plan. The 
Belau National Museum (BNM)  targeted terrestrial and freshwater aquatic 
species and the Palau International Coral Reef Center (PICRC) targeted marine 
species.  A workshop was conducted to gather key information from national, 
state, private agencies, and other NGOs in their taxonomic information needs and 
priorities using the CBD Questionnaire entitled Taxonomic Needs and Capacity 
Assessment.  

 

Most respondents worked at the species level and use off island taxonomists for 
identification of species. Most respondents have difficulty accessing local 
taxonomists, especially for fungi and microorganism identification. Few 
respondents were engaged in taxonomic networking in Palau. Few respondents 
were aware of innovative taxonomic tools such as DNA sequencing although there 
has been a DNA laboratory in Palau for the last 5 years.  

 

Recommendations are as follows: (1) Create a national terrestrial and aquatic 
strategic frameworks to address specific taxonomic needs and priorities on 
biodiversity, document scientific research and strengthen the Palau National 
Invasive Species Strategy, National Biodiversity Strategy and Action Plan, and on 
RPPL 10-28 for Access and Benefit-Sharing. (2) Create a National Database and 
Repository for specimens. (3) Conduct workshops for information sharing. (4) 
Provide support for infrastructure and facilities and national regulations or 
mandates that house live species/specimens. (5) Streamline regulations on 
permits for scientific research on  species and their habitats. (6) Collaborate with 
institutions specializing in fungi and micro-organism and freshwater organisms to 
build taxonomic capacity in Palau. (7) Request specialists to provide training for 
the taxa they study. (8) Provide support for taxonomists to build capacity on 
taxonomic groups that we lack information and expertise.  
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I. BACKGROUND 
In 2017, Palau was a recipient of the GEF5 Grant: “Advancing sustainable resource management 
to improve livelihoods and protect biodiversity in Palau”. Component 1 of the project document 
is “Improving Palau’s Protected Areas Network (PAN) building upon the successful PAN by 
filling essential gaps that prevent effective conservation of sites and maximize achievement of 
national and global biodiversity protection” with an “Outcome 1.1: Improved Design, 
Evaluation, and Implementation of the PAN leading to increased engagement by states, 
improved coverage of sites, species, and ecosystem functions, and increase conservation 
effectiveness”. As an activity to this outcome, and in support of the Global Taxonomy Initiative 
(GTI), Belau National Museum (BNM) and the Palau International Coral Reef Center (PICRC) were 
tasked to consult subject experts and local naturalists, conduct field surveys, and employ 
available genetic evaluation resources to conduct a Taxonomic Needs Assessment of Palau's 
terrestrial, freshwater, and marine biodiversity. 

The purpose of this assessment was to identify the taxonomic information required for protected 
areas and sustainable land and aquatic management. The completion of this Assessment fulfilled, 
in part, Palau’s obligations under the Convention on Biological Diversity. This assessment was one 
of the activities under of the GEF5 work plan. A meeting was held on September 5, 2018 with key 
stakeholders to review and complete the Taxonomic Needs Assessment Questionnaire and 
distribute to other key stakeholders 

Nationally, the assessment addresses both policy and function for Palau’s taxonomic needs. At 
the policy level, assessed information includes capacity and management needs that prevent 
implementation of existing national strategies and/or establishing new ones. As an ongoing 
working document, the taxonomic needs assessment is a useful tool in addressing national 
biodiversity issues to taxonomists, marine scientists, and funding agencies. BNM and PICRC were 
contracted to conduct a taxonomic needs and capacity assessment of Palau’s terrestrial and 
aquatic biodiversity. The taxonomic assessment conducted was a desk inquiry on Palau’s 
terrestrial and marine species including freshwater species. 

The BNM targeted terrestrial and freshwater aquatic species and PICRC targeted marine species. 
A workshop was conducted to gather key information from national, state, private agencies and 
other NGOs in their taxonomic information needs and priorities using the CBD Questionnaire #1 
Taxonomic Needs and Capacity Assessment (Appendix 1). The information was compiled in two 
separate reports. This report included existing institutions and their taxonomic capabilities about 
Palau’s terrestrial and aquatic and marine biodiversity and identifying current human resources 
on taxonomy. Recommendations are provided to address Palau’s taxonomic needs.  
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The results of this assessment are summarized in this report to determine what Palau’s 
taxonomic needs and capacity are. Groups or individuals targeted in the survey and workshop 
were conservation managers, environmental protection agencies, quarantine office, fishery 
agencies, ecotourism industries, educational institution and research community although not 
all participated or attended the workshop.  
 

II. METHODS 
1. Taxonomic Needs and Capacity Assessment Survey 
A questionnaire from the Convention of Biological Diversity entitled “Taxonomic needs 
assessment: Republic of Palau Belau National Museum (GTI/UNEP) Questionnaire 1 (rev.14 
November 2017) was disseminated through email and hand delivered to 24 private and public 
agencies’ representatives within Palau that pertain to conservation and preservation (Appendix 
1: CBD Survey Questionnaire). The purpose of this survey was to obtain an understanding of the 
availability and needs of taxonomic information, and to assess the current taxonomic capacity 
available in Palau.  

 

2.  Workshop 
A follow-up workshop was conducted to review the questionnaire and get additional feedback, 
as not many agencies who received the emailed survey participated. Of the 24 distributed 
surveys, 14 were completed and submitted, consisting of local agencies and individuals. The 
information gained through the survey identifies agencies and/or individuals with marine 
expertise. Additionally, results from the survey indicated areas which need improvement, such 
as knowledge of locally based taxonomy networks.  
 

 
Workshop held on September 5, 2018 at PICRC, from left to right: E. Ikelau Otto –PICRC, Sharon Patris and Lori Colin 
- CRRF, Sholeh Hanser- BNM, Heather Ketebengang- PCS, Dr. Christopher Kitalong- PCC, Leena Muller- MNRET, 
Joseph Collin- Koror State, Dr. Joel Miles-Invasive Species Expert, Percy Rechelluul- BMR, and Thomas Taro -Vice 
President of PCC.  Photograph by Dr. Ann H. Kitalong 
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III. RESULTS 
1. Responsibilities of Organizations 
 
The multiple roles their agencies play in in their respective organizations were as follows:  
management (78.6%), research, data managing and information, and provide technical advice for 
both within the agency or locally (64.3%) (Fig. 1).  

 
Figure 1: Primary roles and responsibilities of the participating agencies/individuals were 
primarily in management, research, and providing technical advice. 
 
 

2. Type of Organization 
The 14 respondents to the taxonomic needs and capacity assessment represented one or more 
of the following types of organizations: research institutions (43%), national non-government 
organizations (35%), semi-government institutions (28%), national government (21%), and small 
businesses (14%).  
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3. Ecosystems that organizational activities address 
The ecosystem that the organizations’ activities were related to included marine biodiversity 
(28.6%), island coastal and wetland biodiversity (21%), and forest and agricultural biodiversity 
(14%) (Fig. 2).  

 
Figure 2: Ecosystems that the organizations’ activities were focused on.  

4. Convention on Biological Diversity (CBD) 
The CBD cross cutting issues that the organizations’ activities were related to were as follows: 
invasive species (43%); the Nagoya protocol – access to genetic resources and benefit sharing 
(36%); climate change and biodiversity and an ecosystem approach (28.6%); CBD Strategic Action 
Plan, biological intellectual property rights, communication and education, protected areas 
under CBD, and sustainable use of biodiversity liability and redress (Nagoya-Kuala Lumpur 
Supplementary Protocol) (14%); and biodiversity and tourism and Global Strategy for Plant 
Conservation (7.1%). Only 8% if the respondents were familiar with the CBD terms used above.  
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5. Types of Organization Activities  
The top activities that organizations were involved in were as follows: advising resource users, 
providing information to government and teaching and training (86%); conservation of species 
(78%); assessment and monitoring of species biodiversity, capacity building (71%); and 
biodiversity inventory compilation, environmental consulting and monitoring and publishing 
educational materials (64%) (Fig. 3).  

 
Figure 3: Percentage of responses by organizational activity involvement. 
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6. Groups of organisms of most concern by the various organizations  
 
6a. Terrestrial 
 Organizations working with terrestrial organisms were mostly concerned with Invasive species, 
(21%), vascular plants (14%), birds and microorganisms (7%) (Fig. 4).  
 

 
Figure 4: Terrestrial organisms of most concern to respondent’s organizational work. 
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6b. Freshwater  
One organization working with freshwater organisms had a high interest with birds, (7%). Most 
agencies had low, to relatively low, interest in freshwater flora and fauna. Most respondents had 
no interest in freshwater species (indicated by sky-blue bar) (Fig. 5). 
 

 
Figure 5: Freshwater species of most concern in organizations’ work 
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6c. Marine  
Organizations working with marine organisms were mostly concerned with coral species (43%) 
followed by other marine invertebrates (36%). Mangroves, sea grass, mammals and invasive 
species each make up 14% of marine concern while algae, crustaceans and other arthropods, 
reptiles and birds each make up 7% (Fig. 6). 
 

 
Figure 6: Marine species of most concern in organizations’ work. 
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The main level of biodiversity that organizations are involved in is at species level (85.7%) 
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Figure 7: Percentage of respondents whose organizations are involved at different levels of 
biodiversity – ecosystem, species, subspecies, and genetic. 
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8. People working in your organization 
When asked about the number of people in their organization who use taxonomic information, 
the results were as follows: A total of 62 people directly use taxonomic information such as 
scientific names and 63 people depend upon taxonomic information without generating it.  The 
respondents stated that there were 11 trained taxonomists on island and 27 people carry out 
identification of species. 
 

9. Access to Taxonomists 
 

9a. Access to Taxonomists in Palau 
When asked about the level of accessibility to taxonomists, 28.6% of the respondents mentioned 
having an easy access to taxonomists in Palau. Most respondents (42.9%) stated that it was 
difficult to access taxonomists locally (Fig. 8). 
 

9b. Access to Taxonomists in other countries 
More (61.5%) respondents stated that they had easier access to taxonomists in other countries 
(Fig.8). 
 

 
Figure 8: Percentage of respondents with different levels of accessibility to a taxonomist locally 
and off island.  
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9c. Awareness of Taxonomic Networks 
When asked about their awareness to taxonomy networks within Palau, only 28.6% of the 
participants indicated that they were aware of such networks. This indicates a lack in awareness 
among the agencies and available local resources.  

 

9d. Access to taxonomists in the region 
Less respondents (35%) used taxonomists in the region. A few respondents stated they had in-
house and world-wide collaborators. 
 
9e. Use of Taxonomists 
Organizational use of taxonomists was mainly for identification of species (100%) followed by 
education (57.1%), data basing and academic research (50%), curation (42.9%) and policy 
development (35.7%) (Fig. 9).  

 
Figure 9: Percentage of respondents whose organization uses taxonomists for species 
identification, education, data basing, curation, academic research and policy development 
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10. Access to taxonomic information  
 
10a. Scientific names 
Respondents had access to scientific names of plants (92.9%), invasive species (85.7%), animals 
(71.4%) fungi (64%) and microorganisms (57.1%). However, respondents had less sustainable 
sources of information for all five groups; especially fungi (20%) and microorganisms (25%) (Fig. 
10). 

 
Figure 10: Percentage of respondents with access to a sustainable source of information on 
scientific names of plants, animals, fungi, microorganisms and invasive species 

10b. English names 
 Respondents had access to the English names of plants (92.9%), animals (78.6%), invasive species 
(78.6%), microorganisms (28.6%), and fungi (21.4%). Over 50% of respondents had sustainable 
sources of information for plants, animals and invasive species. However, there were less 
sustainable sources of information for fungi (14.7%), and no sustainable source of information 
for microorganism (Fig. 11). 

 
Figure 11: Percentage of respondents with access to a sustainable source of information on 
English names of plants, animals, fungi, microorganisms, and invasive species 
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10c. Palauan Names 
 Respondents had a higher access to Palauan names of plants (78.6%), than animals (57.1%), 
invasive species (57.1%), fungi (21.4%) and microorganisms (28.5%).  The respondents had the 
highest (100%) sustainable sources of Palauan names for plants compared to animals (57.1%), 
invasive species (57.1%), fungi (33%), and microorganism (25%) (Fig. 12).  
 

 
Figure 12: Percentage of respondents with access to a sustainable source of information on 
Palauan names of plants, animals, fungi, microorganisms and invasive species 

10d. Access to Information on Name Changes 
The percentage of respondents who had access to information and name changes was higher for 
plants (64.3%) animals (57.1%) and invasive species (57.1%) than for fungi (14.3%) and 
microorganisms (21.4%).  Respondents had access to name changes for plants (71.4%), animals 
(55.6%), and invasive species (55.6%). No respondents had sustainable sources of names or name 
changes for fungi and microorganisms. 
 

 
Figure 13: Percentage of respondents with access to a sustainable source for information on 
changes of scientific names of plants, animals, fungi, microorganisms and invasive species 
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10e. Taxonomic Tools 
When asked about which taxonomic tools were readily available to them, the majority of 
respondents reported that field guides, identification keys, identifications via experts, image of 
species, and published species descriptions were the most readily available. Data sequencing and 
specimen exchanges were the least utilized taxonomic tools. Most taxonomic tools were 
sustainable; data sequencing and specimen loans were identified as being more sustainable than 
utilized (Fig. 14).   
 
 

 
Figure 14: Percentage of respondents with availability to a sustainable source of taxonomic tools 
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10f.   Available training and support 
At least half (50% to 57.1 %) of the respondents received available training and support through 
their organizations and other organizations; training included conducting literature search and, 
training materials and specimens for examination.  Nearly half (42.9% to 50%) of the respondents 
perceived that this training and support was sustainable. Only 25% of the respondents perceived 
that training and support within their organization was sustainable (Fig. 15). 
 
 

 
Figure 15:  Percentage of respondents with availability to a sustainable source of training and 
support. 
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11. Access to Taxonomic Information 
More than half (50% to 78.6%) of the respondents had access to the nine types of taxonomic 
information.  Most respondents (78.8%) had access to information on species distribution and 
conservation status; followed by habitat requirements (71.4%), GIS tools and invasiveness 
(64.3%); point of location for collection (57.1%); and animal/plant interaction, socioeconomic 
value, and phonological information (50%) (Fig. 16). 
 

  

Figure 16: Percentage of respondents with access to a sustainable source of taxonomic 
information.  
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12. Current taxonomists and people with taxonomic skills 
Part of the assessment involved identifying national human capacity that is currently practicing 
or participating in terrestrial research, studies or education in Palau and internationally. An 
information search by PICRC and BNM revealed local and international institutions (Table 1) and 
individual taxonomic experts (Table 2). 
 
Table 1: List of Institutions with taxonomic expertise and status 

Institution *Expertise Status 

Professional Support Staff 

Belau National Museum x x In country and International 

Bureau of Agriculture – Division 
Forestry  

x x In-country and International 

CRRF x x In-country and International 

Dolphin Pacific x x In-country 

Ebiil Society x x In-country 

Palau Government Ministries  
(MNRET, MOF, MOJ) 

x x In-country and International 

Palau State Governments x x In-country and International 

Palau Community College x x In country and International 

Palau Conservation Society  x x In-country and International 

PICRC x x In-country and International 

The Environment, Inc.  x x In-country and International 

TNC  x x In-country and International 

TNC Micronesia Office x  In-country and International 

USDA Department of Agriculture 
Forestry Service  

  International 
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Table 2: List of Individuals with taxonomic expertise in marine, freshwater and terrestrial flora and fauna 
their status 

Individuals *Expertise Status 

Adelle Lukes Isechal, MSc Professional Scientist 

Adolade (Bola) Majekabaje, BSc Professional Manager 

Albert Naito Soaladaob Professional  Scientist 

Ann Hillmann Kitalong, PhD Professional Scientist, Curator 

Ann Singeo Professional Scientist 

Asap Bukurrou Professional Curator 

Bernie Besebes Professional Scientist 

Carol Emaurois, MSc Professional Scientist 

Christina Muller Karanassos, MSc Professional Scientist 

Christopher Kitalong, PhD Professional Scientist 

Dawnette Olsudong Support Staff Research assistant 

Evelyn Ikelau Otto, MSc Professional Scientist 

Fabio Siksei  Professional Scientist 

Geory Mereb Support Staff Research assistant 

Gerda Ucharm Professional Scientist 

Giny Yinniue, PhD Professional  Scientist 

Glenn McKinlay Professional Scientist 

Heather Ketebengang Professional Scientist 

Joel Miles, PhD Professional Scientist 

John Sword Professional Scientist 

Julian  Dendy,  MSc Professional Scientist 

Kashgar Renguulbai, BSc Professional  Scientist 

Kaylee Giramur, BSc Professional Scientist 

Kiblas Soaladaob, MA Professional  Scientist 

Kimmie Ngirchedchol Professional Scientist 

Leena Muller, MSc Professional Scientist 

Lincy Lee Marino Professional Scientist 

Lori Colin, MSc Professional Scientist 

Mandy Etpison Professional Scientist  

Milang Eberdong Professional Scientist 
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Omekrael Sadang Professional Scientist 

Pat Colin, PhD Professional Scientist 

Percy Rechelluul Professional  Scientist 

Pua Michaels   Professional Scientist 

Randa Jonathan Support Staff Research assistant 

Sharon Patris, MSc Professional Scientist 

Shirley Koshiba, MSc Professional Scientist 

Sholeh Hanser Professional Scientist 

Steven Victor, MSc Professional Scientist 

Tarita Holm, MSc Professional Scientist 

Tom Bowling, MSc Professional Aquarist 

Umai Basilius Professional Manager 

Van Ray Tadao Professional  Scientist 

Vanessa Jaiteh, PhD Professional Scientist 

Victor Nestor, MSc Professional Scientist 

Yimnang Golbuu, PhD Professional Scientist 

Yvonne Singeo Professional  Scientist  
*Professional (Research Scientists and curators with qualifications and professional activities); Support Staff (collection managers, 
technicians/research assistants), students (undergraduate, graduate, postdoctoral), Parataxonomist-nonprofessionals having 
some curatorial or research responsibilities; Collectors; Interns and Trainees, Volunteers (retired scientists, trained lay persons, 
amateurs etc), Financial support staff (with expertise in funding agencies, financial administration, etc.), and Managers 

IV. RECOMMENDATIONS  
With increased research, many literatures have cited species discovery in Palau, including 
specimen collections worldwide. Through the taxonomic needs assessment, several 
recommendations address Palau’s need for inventory and research data management, and 
prioritizing of support as listed below: 

a. Survey results: (1) Addressing the lack of a taxonomic network in Palau and (2) 
knowledge of taxonomic tools such as traditional methods of ecological survey or 
monitoring being used; however, few were aware of innovative tools such as DNA 
sequencing although there has been a DNA laboratory in Palau for the last 5 years.  

b. Policies needed: Create (1) a national terrestrial and aquatic strategic framework to 
address specific taxonomic needs and priorities on biodiversity, ocean floor/seafloor 
beds, alien/invasive species and food chains/webs, commercially targeted species and 
threatened ecosystems; (2) a strategic framework to capture the scientific research 
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currently ongoing with many species identification, collection, and export, as well as 
the lack of accountability and acknowledgement to State/National Government; and 
more importantly, (3) strengthen and implement existing policies such as Palau 
National Invasive Species Strategy, National Biodiversity Strategy and Action Plan and 
on RPPL 10-28 for Access and Benefit-Sharing.  

c. Create a National Database and Repository for scientific literature, research data and 
taxonomic information such as species lists; especially in protected areas or special 
areas.  

d. Conduct workshops for the sharing of information on existing databases and websites 
readily available for institutions.  

e. Infrastructure and facility: national regulation or mandate is needed to address live 
species/specimen at research facilities, aquariums, museums or parks.  

f. Streamline regulation on permits for scientific research and any other forms of study 
involving species or environment. 

g. Collaborate with institutions specializing in fungi and micro-organism and freshwater 
organisms to build taxonomic capacity in Palau.  

h. Request visiting taxonomic specialists to provide technical training and seminars for 
the taxa they are specialized within.  

i. Provide support for taxonomists to work in Palau to build capacity on taxonomic 
groups that we lack information and expertise ( e.g. fungi, micro-organisms)  
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Appendix 1.  Taxonomic Needs Assessment Questionnaire 
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