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Executing Summary  
wŜǾƛŜǿ ¢ƻƴƎŀ bŀǘƛƻƴŀƭ .ƛƻŘƛǾŜǊǎƛǘȅ {ǘǊŀǘŜƎȅ ŀƴŘ !Ŏǘƛƻƴ tƭŀƴ όb.{!tύ ŀƴŘ ŘŜǾŜƭƻǇ ŀ ¢ƻƴƎŀΩǎ 

Fifth National Report. 

Tonga is one of the many islands that are endowed with unique resources and derives much of 

its economic, environmental and social well-being directly or indirectly from its environment. 

¢ƻƴƎŀ ƘŀǊōƻǳǊǎ ƴǳƳŜǊƻǳǎ ǎǇŜŎƛŀƭ ŜŎƻǎȅǎǘŜƳǎΥ ŦǊƻƳ ǘƘŜ ǇŜŀƪ ƻŦ aǘΣ ¢ŀƭŀǳ ƛƴ ±ŀǾŀΩǳΣ ǘƻ ǘƘŜ 

seǊŜƴƛǘȅ ƻŦ ±ŀƛ [ŀƘƛ ƛƴ bƛǳŀŦƻΩƻǳΤ   the vulnerability of thŜ IŀΩŀǇŀƛ DǊƻǳǇ to Ψ9ǳŀΩǎ National 

Forest and to ǘƘŜ CŀƴƎŀΩǳǘŀ [ŀƎƻƻƴ ƛƴ ¢ƻƴƎŀǘŀǇǳΦ .ŜȅƻƴŘ ǘƘŜ ŀŜǎǘƘŜǘƛŎ ōŜŀǳǘȅ ƻŦ ǘƘŜ 

ecosystems to tourists and visitors; they provide immense support to the communities whose 

livelihoods are centred. They provide food, shelter, fresh water, wood, fibre, medicine, fuel, 

tools and raw materials. They also provide spiritual, recreational values, educational references 

as well as contributing to the economies, livelihoods and culture of Tonga.  Our ecosystems 

maintain and provide protection against diseases, climate, natural disasters, support nutrients 

cycling, and aid sand and soil formation.  

Ecosystems and their biodiversity underpin sustainable development and human wellbeing. The 

loss of biodiversity results in serious reductions in ecosystem goods and services, negatively 

impacting economic prosperity and social and environmental sustainability. Therefore, there is 

a need to invest and re-invest in the productivity, health and sustainability of our ecosystems. 

The well-being of the world population in the coming decades will at large depend on 

conservation and restoration of ecosystems to maintain and enhance biodiversity and 

ecosystem services, thereby contributing to sustainable development while reducing economic, 

social and environment related risks. 

Objectives: 

The objectives of this report are to: 

1.  Update on biodiversity status, trends, and threats and implications for human 

well-being 

2.  Identify the current status of national biodiversity strategy and action plan, its 

implementation, and the mainstreaming of biodiversity 

3.  Discuss the Progress towards the 2020 Aichi Biodiversity Targets and contributions to 

the relevant 2015 Targets of the Millennium Development Goal. 
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An ecological, socio-economic survey was conducted to review the National Biodiversity 

Strategic Action Plan (NBSAP) and to develop the 5th National report.   

A series of community consultations ƛƴ ¢ƻƴƎŀǘŀǇǳΣ Ψ9ǳŀΣ ±ŀǾŀΩǳΣ IŀΩŀǇŀƛΣ bƛǳŀǘƻǇǳǘŀǇǳ ŀƴŘ 

bƛǳŀŦƻΩƻǳ ƛǎƭŀƴŘǎ ƎǊƻǳǇǎ were conducted. There were also literature and desk review, field 

observations and in depth interviews with various stakeholders. 

Chapter 1 based its discussions on the updating of the biodiversity status, trends, threats and 

implications on human wellbeing. This includes forest, agro-biodiversity, marine ecosystems 

and species conservation. 

Forest ecosystem 

The current status of biodiversity has raised some questions with regards to the validity of the 

five species included in the IUCN Red List of 2009. Of the five species submitted, only Aglaia 

heterotricha (langakali vao) is supported and therefore should be maintained in the list. The 

other species recommended for inclusion include Casearia bluelowii and Sesbania coccinea. 

Target species identified for conservation should have regulatory protection and should be 

enforced by the law. Annual ban should be imposed on harvesting and trading of specific 

species that are either endemic or near extinction.  Land use policy, plans and strategies are 

thoroughly considered for the protection and conservation of forest ecosystems and to address 

its multipurpose potentials.  

The lack of and/or absence of management plans for the conservation and protection of 

endemic species continue to pose major threat. Moreover the uncontrolled and illegal 

harvesting, as well as, encroachment was identified as common threats to biodiversity 

ŎƻƴǎŜǊǾŀǘƛƻƴ ƛƴ ¢ƻƴƎŀΦ tŜƻǇƭŜΩǎ ŀǘǘƛǘǳŘŜǎ and behaviour may also attribute to biodiversity 

conservation threats. Commercial farming has also been identified as a major threat to forest 

ecosystem conservation. Increased number of invasive species continues to threaten our 

traditional genetic resources. 

Agrobiodiversity 

There is a reduction in variety of traditional crop species as you move further north from 

Tongatapu. This is due to the islands smallness and remoteness from Tongatapu. The variety of 

fruit trees are also decreased due to increase competition for land use, especially for 

commercial farming and population increase. 
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Other threats identified include heavy dependency on machinery for cultivation, fertilisers and 

pesticides, and climate change and natural disasters.  Urban Spatial Management Act of 2012 

and the National Land Use Policy could both attribute to a more comprehensive land use 

management.  

¢ƻƴƎŀΩǎ ƭƛƳƛǘŜŘ Ǝenetic pool may lead to loss of traditional genetic materials that may have 

been endemic to Tonga.  This could explain the poor diversity in our root crop species (tuber-

base cultivars) in comparison to fruit trees (seed based cultivars).  

Marine ecosystems 

The demand for marine resources has increased ŘǳŜ ǘƻ ¢ƻƴƎŀΩǎ ƎǊƻǿƛƴƎ ǇƻǇǳƭŀǘƛƻƴ and change 

in dietary demands. 

Overexploitation and destructive fishing practices are still the major threats to the marine 

ecosystem although natural disasters (i.e. hurricanes & tsunamis, water temperatures 

variations, natural predators, etc.) may contribute. 

The destructive fishing methods such as dynamite fishing, fish poisoning and using hookah and 

SCUBA diving are still ongoing activities even though regulatory wise, these fishing methods has 

been declared illegal practices under Fisheries Management Act 2002.  The SCUBA and hookah 

under water using air apparatus boasted as other major threats for the reef fishes and sea 

ŎǳŎǳƳōŜǊǎ ǊŜǎƻǳǊŎŜǎ ƛƴŎƭǳŘŜŘ Ǝƛŀƴǘ ŎƭŀƳǎΩ ǎǇŜŎƛŜǎ όi.e. Tridacnidae). Pollution and 

ŜǳǘǊƻǇƘƛŎŀǘƛƻƴ ŀƭǎƻ ŀŦŦŜŎǘ ¢ƻƴƎŀΩǎ Ŏƻŀǎǘŀƭ ǿŀǘŜǊǎ ŀƴŘ ǊŜŜŦǎ ό!ƴƻƴΣ нлмлύΦ  The trend of the 

marine biodiversity is still unknown.  The only baseline information might assist  in  determining 

the change in the marine ecosystem (refer to tables & figures indicated on chapter 1 of marines 

thematic area) is the landing catch and export production recorded by Fisheries Division 

database for the major commercial marine resources at Tongan coastal waters during this 

period (2010 ς 2013).   

Species Conservation 

The fourth National report articulated the success of species conservation could be contributed 

to the involvement of private sector and civil society. This fifth national report has seen another 

stunning success, more donors are funding projects related to species conservation. For 

example, Tonga is a participant in two significant multi-country projects, supported by the 

Global Environment Facility (GEF), that are focused on the conservation of biodiversity and the 

management of major threats that cause biodiversity loss. The two projects are both under the 
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auspices of the Pacific Alliance for Sustainability housed under the South Pacific Regional 

Environmental Programme (PAS-SPREP)  

 The GEF-PAS (GEF ςPacific Alliance for Sustainability) Island Biodiversity Project titled 

ΨLƳǇƭŜƳŜƴǘƛƴƎ ǘƘŜ LǎƭŀƴŘ .ƛƻŘƛǾŜǊǎƛǘȅ tǊƻƎǊŀƳƳŜ ƻŦ ²ƻǊƪ ōȅ ƛƴǘŜƎǊŀǘƛƴƎ ǘƘŜ ŎƻƴǎŜǊǾŀǘƛƻƴ 

management of island ōƛƻŘƛǾŜǊǎƛǘȅΩ and the GEF-PAS Pacific Invasive Project. There are more 

regulatory framework are drafted and passed, more flexible working environment are provided 

for government ministry to operate in- to ease implementation and execution of duties in 

relation to species conservation. To date, 13 more Special Management Areas were added to 

13 protected areas of 2010, 12 organically certified sites and in situ and ex situ based projects 

have been funded for terrestrial and marine based organisms. There is also a major boost in the 

amount of donor funded projects that are involved in species and resource conservation thus 

giving Tonga a lot of prospect for becoming a major conservation hub in the region. There is 

also a collective effort to put into place regulatory framework that could govern conservation 

effort. Collaboration and partnerships between donors, government ministries and those of the 

civil societies has also been instrumental in this success. 

Chapter 2 deals with National biodiversity strategy and action plan, its implementation and 

the mainstreaming of biodiversity. 

The reviewing of the  implementation of NBSAP to develop a Fifth National Report focused on 8 

thematic areas that adopted in the Fourth National Report including, Forestry Ecosystem, 

Marine & Coastal Ecosystem, Species Conservation, Agro biodiversity, Local Community and 

Civil Society, Access and Benefit Sharing from the genetic resources, Mainstreaming biodiversity 

conservation and Financial mechanisms. 

The overall 37 objectives of NBSAP is indicated that 2(5%) are considered unsatisfactory (Red 

Status), 27 (73%) objectives fall in the work in progress category (Yellow status) and 8 (22%) 

objectives are satisfactory (Green Status). The unsatisfactory category is from two of the 

objectives of Access & benefit sharing. These two objectives are needed to progress or to 

achieve in the future. The thematic areas discussed above are dominated with Yellow Status 

which reflected that their works are in progress category.  As compared to 4th National Report, 

most of the objectives of those thematic areas were in the category of unsatisfactory (Red 

status) such as forest ecosystem, access benefit sharing, species conservation, mainstreaming 

and financial resources.  In the satisfactory category (Green status) the local community and 

civil society is still the leading objectives achieved followed by two of the Marine objectives, 

two from financial resources and one objective from mainstreaming.  
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The mainstreaming activities to biodiversity conservation and sustainable development 

discussed in the report were from Non government, government organisations, other 

international conventions which Tonga involved, Act, Legislation and policies that had been 

approved (refer Annex 1 table 1, 2 and 3).  It has been realised that these relevant sectors are 

progressive in priorities NBSAP objectives into their plan, policy and programme as compared 

to 4th National report. MLECCNR have integrated biodiversity conservation and sustainable 

development into Tonga Strategic Development Framework (TSDF). The Environment and 

Climate Change Division are working very closely in prioritising biodiversity conservation and 

sustainable development into Joint National Action Plan (JNAP) and NBSAP.  They have 

implemented varieties of biodiversity conservation and sustainable development activities 

(refer chapter 3) into their programme of work.  It is obvious, that community involved in 

working with Civil Society and other NGOs in their programme of biodiversity conservation and 

sustainable development.  

Consequently, there are constraints with the implementation of the national NBSAP including: 

enforcement of legal and policy framework, lack of community awareness which were limited 

by vast geographical scatterings of the islands and high human and transportation costs. The 

geographical challenges are coupled with lack of government commitments in terms of funding 

for the management of biodiversity. 

Chapter 3 relates to progress towards the 2020 Aichi Biodiversity Targets and contributions to 

the relevant 2015 Targets of the Millennium Development Goals  

¢ƻƴƎŀΩǎ ǇǊƻƎǊŜǎǎ ǘƻǿŀǊŘs meeting the Aichi Biodiversity Targets has shown a positive trend in 

majority of the national objectives with 80% in working progress.  It is visioned that 50% of this 

working in progress category (yellow status) will be achieved (green status) by the year 2020.  

Of the total globŀƭ ƻōƧŜŎǘƛǾŜǎΣ ŀōƻǳǘ мр҈ ƻŦ ¢ƻƴƎŀΩǎ ƻǾŜǊŀƭƭ progresses are considered achieved.  

The achievements were in the following global areas, in order of rank: 

1. Strategic Goal E:  Enhance implementation through participatory planning, knowledge 

management and capacity building; 

2. Strategic Goal C:  To improve the status of biodiversity by safeguarding ecosystems, 

species and genetic diversity; and 

3. Strategic Goal B:  Reduce the direct pressures on biodiversity and promote sustainable 

use. 
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The contribution of the NBSAP national targets towards the MDG targets is 70%, namely 

towards targets 7A:  Integrate the principles of sustainable development into country policies 

and programmes and reverse the loss of environmental resources; and 7B:  Reduce biodiversity 

loss, achieving, by 2010, a significant reduction in the rate of loss. 

Ongoing awareness programmes will strengthen conservation efforts with enforcement efforts 

from all relevant stakeholders, and this still requires financial assistance from external donors.  

It is critical that further commitment to sustainable resource use should include alternative 

livelihoods options.  Communities are obliged to both resource conservation and income 

generating activities. There are some successful stories in Tonga which contributes to achieving 

the 2020 Aichi Biodiversity Targets and contributions to the relevant 2015 Targets of the 

Millennium Development Goals.  This includes the increasing number of community-based 

marine managed areas (Special Management Areas). Thirty four communities have shown 

interest in the program. Several communities are in the pipeline for funding.  

The MLECCNR have several ongoing programmes which include plans and policies to enhance 

biodiversity conservation and climate resilience.   These include, and to name a few:  The 

PoWPA programme which looked at effective management of existing protected areas and 

identifying new conservation and protected areas;  Joint National Action Plan (JNAP) on Climate 

Adaptation and Disaster Risk Management; National Invasive Strategic Action Plan (NISAP) for 

management of invasive species from destroying biodiversity; Integrated Island Biodiversity 

Project; Land-use policy; Mangrove Ecosystems Climate Change Adaptation and Livelihoods 

Project (MESCAL); Deutshe Gesellshaft fur Internationale Zusammenarbeit Project (GIZ); Pacific 

Adaptation for Climate Change(PACC ) projects and so forth .  

Effective collaboration between government and civil society agencies are imperative for 

conservation efforts. For instance, Civil Society Forum of Tonga, Tonga Community 

Development Trust and Caritas and VEPA have all streamlined biodiversity and conservation of 

species into their implementation plan. These collective efforts have boosted ¢ƻƴƎŀΩǎ ƎŜƴŜǊŀƭ 

performance giving us a comfortable zone to achieving the Aichi Targets by 2020 and 2015 

Millennium Development goals.  
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ACRONYMS  
 

CBD   Convention on Biodiversity  

COP   Conference of the Parties  

CSTF   Civil Society Forum of Tonga 

ECC  Environment & Climate Change  

EBAs  Endemic Bird Areas 

EIA   Environmental Impact Assessment 

FAO   Food and Agriculture Organization  

FFA   Forum Fisheries Agency 

GDP   Gross Domestic Product 

GIS   Geographical Information Systems 

GEF   Global Environment Facility  

GEF-PAS  Pacific Alliance for Sustainability 

GBO  Global Biodiversity Outlook  

GIZ                             Deutshe Gesellshaft fur Internationale Zusammenarbeit 

IAS   Invasive Alien Species 

IBA                             Important Bird Area  

IIB   Integrated Island Biodiversity 

IUCN  International Union for the Conservation of Nature and Natural 

Resources  

MAFFF   Ministry of Agriculture and Food, Forests and Fisheries  

MLECCNR  Ministry of Lands, Environment, Climate Change & Natural Resources 

MESCAL  Mangrove Ecosystems Climate Change Adaptation and Livelihoods 

Project 

MET   Ministry of Education and Training 

NBSAP   National Biodiversity Strategic Action Plan 

NISAP   National Invasive Strategic Action Plan 

NFP   National Focal Point 

NGO   Non Government Organization  

NHI  National Host Institution 

PACC  Pacifc Adaptation for Climate Change 

POWPA   Programmes of Works on Protected Areas  

SOPAC   South Pacific Applied Geoscience Commission 

SPC   Secretariat of the Pacific Community  

SPREP   Secretariat of the Pacific Regional Environment Programme 
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        TCDT   Tonga Community Development Trust 

        TEK   Traditional Ecological Knowledge  

TFP   Tonga Forest Product 

TPTRP  Tonga Post-Tsunami Relocation Project 

TSDF   Tonga Strategic Development Framework 

TTL   Tonga Timber Limited  

TWB   Tonga Water Board  

UNDP   United Nations Development Programme  

UNEP   United Nations Environment Programme 
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FORWARD  

It is with great pleasure that Tonga submits its Fifth National Report to the Convention of 

Biological Diversity. Although Tonga has limited biodiversity due to its small size and 

remoteness from other countries in the world, Tonga takes its commitment to preserving 

biodiversity and promotes sustainable use of natural resources seriously. This is not only 

because of our obligation under the Convention but the implications of the ecological, social 

and economic value of biodiversity on the livelihoods of the people. 

The Fifth National Report focuses on the status, trends and threats of biodiversity, the status of 

its implementation and mainstreaming of the NBSAP, its progress towards meeting the 2020 

Aichi Biodiversity Targets, and contributions to the 2015 Targets of the Millennium 

Development Goal.  Due to the threats that are contributing to the degradation of biodiversity 

in Tonga, such as climate change, overharvesting, overfishing, overpopulation, introduction of 

invasive species and so forth, relevant sectors are now effectively mainstreaming biodiversity 

conservation and sustainable development into their work plans, policies and programmes in 

order to address those threats. 

Considering the multidisciplinary nature of biodiversity, it was vital that a collaborative 

approach was undertaken through the involvement of various stakeholders, experts and 

concerned organisations, Ministries and Departments when developing this national report 

May I congratulate all those who were involved with the preparation of this report. I am 

confident that the sharing of experiences with other Parties through this National Report would 

enormously help in addressing the challenges we face today and tomorrow and to reiterate the 

commitment of Tonga to the Convention on Biological Diversity. 

aŀƭƻ Ψŀupito 
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CHAPTER I:  An update on biodiversity status, trends, and 

threats and implications for human well -being  

Introduction   

The Kingdom of Tonga is a small South Pacific nation comprising of 171 islands, of which about 

от ŀǊŜ ƛƴƘŀōƛǘŜŘΦ ¢ƘŜǊŜ ŀǊŜ ŦƻǳǊ Ƴŀƛƴ ƎǊƻǳǇǎ ƻŦ ƛǎƭŀƴŘǎΤ ¢ƻƴƎŀǘŀǇǳΣ IŀΩŀǇŀƛΣ ±ŀǾŀΩǳ ŀƴŘ bƛǳŀǎΦ 

The Tonga Group of islands consisted of both volcanic and coral islands. The islands spread out 

between latitude 16: S to 24:S, and longitude 176:W to174.5:W (Fig 1). The total land area is 

only about 700 square kilometers but the territorial waters cover about 700, 000 square 

kilometers.  

Concern about global biodiversity loss has emerged as a prominent and widespread public 

issue. Current critical environmental concerns in Tonga have arisen due to both natural and 

anthropogenic pressures such as deforestation; damage to coral reefs and the introduction, 

spread of invasive alien species, climate change and natural disasters.  

 

Tonga supports a wide diversity of flora and fauna. Flora includes 419 fern and angiosperm 

species.Tonga is also home to 20 species of terrestrial and sea   birds with two of which are 

endemic to Tonga and   Near Threatened (NT), such as Tongan whistler (Pachycephala 

jacquinoti) and Polynesian Megapode. More than 100 000 sooty terns (Sterna fuscata) and 

according for the latest survey conducted in Late and Fonualei Islands in September 2013, 

Polynesian megapode continues to survive in good numbers on Fonualei but was not located on 

Late. About forty Polynesian megapode birds were seen each of two sites the forested slopes 

above camp and the forested gully in the north of the island. Several chicks were seen at the 

first site and one active nesting burrow located. The volcanic islands of Late and Tofua have 

some of the best remaining high diversity native forest and still support large populations of 

birds and reptiles.  

 

The Convention on Biological Diversity (CBD) entered into force in 1992. The three main 

objectives of the CBD are: 1) The conservation of biological diversity; 2) The sustainable use of 

the components of biological diversity; and 3) The fair and equitable sharing of the benefits 

arising out of the utilization of genetic resources. 193 countries including Tonga are parties to 

the Convention. The Government of Tonga acceded to the CBD on 19 May, 1998, and ratified 

the Cartagena Protocol on Bio-safety to the CBD on 18 May 2003.  
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Figure 1:  Location Map of the Kingdom of Tonga 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Geodesy & Surveying Section [Ministry of Lands, Environment, Climate Change and Natural Resources, 

TONGA 
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One of the principle instruments for implementing the CBD at the national level is the National 

Biodiversity Strategy and Action Plan (NBSAP). Tonga developed a NBSAP in 2006 formulating a 

strategy and planned actions for the conservation of biodiversity and its sustainable use. 
 

Measures taken for the implementation of the Convention and their effectiveness have to be 

reported to the Convention. Tonga has submitted its First and Fourth National report in 2006 and 

2009 respectively.  

 

In 2010 at its tenth Conference of the Parties to the CBD adopted a revised and updated 

Strategic Plan for Biodiversity 2011-2020 that included twenty targets called the Aichi targets to 

serve as a framework for the establishment of regional and national targets. Countries are 

encouraged to establish national targets under the framework of the Aichi Biodiversity Targets 

when revising national biodiversity strategies and action plans. 

 

National reports are essential tools in allowing the Conference of the Parties to keep track of 

the implementation of the Convention by providing information for the preparation of the 

Global Biodiversity Outlook (GBO). The fifth national report provides a key source of 

information for a mid-term review of the implementation of the Strategic Plan for Biodiversity 

2011-2020.    

 

There are several programmes and initiatives that are currently being implemented in Tonga 

which are in line with the NBSAP. For instance, the GEF-PAS (GEF ςPacific Alliance for 

{ǳǎǘŀƛƴŀōƛƭƛǘȅύ LǎƭŀƴŘ .ƛƻŘƛǾŜǊǎƛǘȅ tǊƻƧŜŎǘ ǘƛǘƭŜŘ ΨLƳǇƭŜƳŜƴǘƛƴƎ ǘƘŜ LǎƭŀƴŘ .ƛƻŘƛǾŜǊǎƛǘȅ 

Programme of Work by integrating the conservation management of island ōƛƻŘƛǾŜǊǎƛǘȅΩ and 

the GEF-PAS Pacific Invasive Species Project.  

 

Baseline information on the status and distribution of biodiversity and natural resources serves 

as a benchmark for monitoring and the development of biodiversity indicators and trends. 

These data and information are necessary for reporting and planning future actions.  

 

This report has reviewed the 4th National report in 2010 under eight themes as outlined below: 

 

1. Forestry Ecosystem 

2. Marine & Coastal Ecosystem 

3. Agro Biodiversity 
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4. Species Conservation 

5. Local Community and Civil Society 

6. Access and Benefit Sharing from the genetic resources 

7. Mainstreaming biodiversity Conservation 

8. Financial Resources Mechanism 

1.1 METHODOLOGY  

Methodologies used included household surveys, in-depth interviews, literature review, public 

consultations and field observation.  

 
Figure 2: The Extent of the Kingdom of Tonga - showing island groups where status, threats and trends of 
Biodiversity are clearly identified and illustrated in this Report  
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Methodologies used were undertaken throughout ǘƘŜ Ƴŀƛƴ ƛǎƭŀƴŘǎ ƻŦ ¢ƻƴƎŀ ƛƴŎƭǳŘŜǎ ¢ƻƴƎŀǘŀǇǳΣ Ψ9ǳŀΣ 

IŀΩŀǇŀƛΣ ±ŀǾŀΩǳΣ bƛǳŀǘƻǇǳǘŀǇǳ ŀƴŘ bƛǳŀŦƻΩƻǳ (Figure 2). 

Household Survey 

Household surveys were conducted on twƻ ƛǎƭŀƴŘǎ ƻŦ ¢ƻƴƎŀǘŀǇǳ ŀƴŘΩ 9ǳŀΦ ±ƛƭƭŀƎŜǎ ǎǳǊǾŜȅŜŘ ƻƴ 

Tongatapu are shown with yellow mark on the map below and brown coloured spots in the 

ƛǎƭŀƴŘ ƻŦ Ψ9ǳŀΦ  

 

Figure 3:  Map of Tongatapu    Figure 4:  Map of 'Eua                                        

 
 

 
Figure 5:  Household survey at Ha'ateiho 2013 

 
Source: Eileen Fonua 

 

¢ƘŜ IƻǳǎŜƘƻƭŘ ǎǳǊǾŜȅ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ǎŜƭŜŎǘŜŘ ǾƛƭƭŀƎŜǎ ƻƴ ǘƘŜ ƛǎƭŀƴŘ ƻŦ ¢ƻƴƎŀǘŀǇǳ ŀƴŘ Ψ9ǳŀ 

Islands. The survey was deemed important due to lack of field studies carried out on 
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biodiversity in the Kingdom. Secondly, the last review focused mainly on implementation 

status. The ǇŜƻǇƭŜΩǎ ŜȄǇŜǊƛŜƴŎŜǎ ŀƴŘ ǇŜǊŎŜǇǘƛƻƴǎ ƻƴ ǘƘŜ ǎǘŀǘǳǎΣ ǘƘǊŜŀǘǎ ŀƴŘ ŦǳǘǳǊŜ ǘǊŜƴŘǎ ƻŦ 

their biodiversity in these two islands, were considered critical and relevant. 

 

The household survey was conducted with the assistants of local consultant agency (Geocare & 

Petroleum Consult Ltd). The total households enumerated by this survey were 2,359 in 

Tongatapu (which is about 57% of total household census, 2011 ŀƴŘ мфн ƛƴ Ψ9ǳŀ ну҈ ƻŦ ƴǳƳōŜǊ 

for households recorded in 2011 census) (refer table 1 & 2 Annex 1).  Different methodologies 

were used for the rest of the island groups of Tonga.  

 

1.1.1 Literature Review  

This study focused on detailed analysis through literature review of all the existing data and 

information on Tonga Biodiversity including the 2006 and 2010 NBSAP reports. This includes 

other Pacific islands NBSAP, articles, regional and international Biodiversity training, workshop 

and conferences publications, journals and newspapers. Internet also offers many different 

sources of information for this research.  

 

In-depth Interviews 

Interviews were conducted with expertise from relevant sectors and stakeholders which 

Biodiversity conservation and sustainable development is one of the key priority areas in their 

programmes. This includes the Ministry of Agriculture, Fisheries, Forest and Food (MAFFF), the 

Ministry of Lands, Environment, Climate Change and Natural Resources (MLECCNR), Ministry of 

Education and Training (MET) and Civil Society.  

 

Public Consultations 

 Public consultation meetings and workshops were conducted in communities in Tonga 

ƛƴŎƭǳŘƛƴƎ ¢ƻƴƎŀǘŀǇǳΣ IŀΩŀǇŀƛΣ ±ŀǾŀΩǳ ŀƴŘ ǘƘŜ ǘǿƻ ƛǎƭŀƴŘǎ ƻŦ ǘƘŜ bƛǳŀΩǎΦ ¢Ƙƛǎ ƛǎ ǘƘŜ ŦƛǊǎǘ ǘƛƳŜ ŦƻǊ 

b.{!t ǇǳōƭƛŎ Ŏƻƴǎǳƭǘŀǘƛƻƴǎ ǘƻ ǊŜŀŎƘ ƻǳǘ ǘƻ ōƻǘƘ bƛǳŀǘƻǇǳǘŀǇǳ ŀƴŘ bƛǳŀŦƻΩƻǳΦ  

Schedule for public consultations held in Tonga are in Annex 1. 
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Figure 6:  Ha'alaufuli district public consultations       Figure 7:  Pangaimotu district public consultations 

   

Source: Eileen Fonua, 2013                                                              Source: Eileen Fonua, 2013 

 

Field Observation: Field surveys and observations were conducted to gather information on the 

status, threats and trends as far as biodiversity is concern in Tonga. Sectors include Forestry, 

Agriculture landuse, Marine, Coastal area and Species Conservation were among those that 

have been thoroughly considered. 

1.2 C!/¢hw{ !CC9/¢LbD ¢I9 {¢!¢¦{ hC ¢hbD!Ω{ .Lh5L±9w{L¢¸ 

Climate 

 The climate is tropical with a distinct warm period (December-April), during which the 

temperatures rise above 32 °C (89.6 °F), and a cooler period (May-November), with 

temperatures rarely rising above 27 °C (80.6 °F). The temperature increases from 23 to 27 °C 

(73.4 to 80.6 °F), and the annual rainfall is from 1,700 to 2,970 millimetres (66.9 to 116.9 

inches) as one moves from Tongatapu in the south to the more northerly islands closer to the 

Equator. The average wettest period is around March with an average 263 mm (10.4 in). The 

average daily humidity is 80%. Thus, rainfall and temperature are factors that influence the 

varieties of biodiversity in Tonga.  

 

Geology 

 Tonga archipelago is actually made of two geologically different parallel chains of islands which 

influence the range of biodiversity, both marines and terrestrial species. 
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The western islands, such as 'Ata, Fonuafo'ou, Tofua, Kao, Late, Fonualei, Toku, Niuatoputapu, 

and Tafahi, make up the Tongan Volcanic Arch and are all of volcanic origin. They were created 

from the subduction of the western-moving Pacific plate under the Australia-India plate at the 

Tonga Trench. The Tongan Islands sit on the Australia-India plate just west of the Tonga Trench. 

These volcanoes are formed when materials in the descending Pacific plate heat and rise to the 

surface. There is only limited coral reef development on these islands, except for Niuatoputapu. 

The eastern islands are non volcanic and sit above the mostly submerged Tonga ridge that runs 

parallel to the Tongan Volcanic Arch and the Tongan Trench. Of these islands, only 'Eua has 

risen high enough to expose its underlying Eocene volcanic bedrock, the rest are either low 

coral limestone islands or sand cay islands. These islands are surrounded by "a protective and 

resource-rich of fringing, apron and off-shore barrier reefs" that have supported most of the 

human settlement in Tonga.  

 

The Tongan Volcanic Arc has been important in supplying the islands on the Tonga ridge with an 

andesite tephra soil that has resulted in "an extremely rich soil capable of supporting a high-

yield, short-fallow agricultural system." and forestry.  

 

This chapter basically emulates structure of the other NBSAP reports in order to provide 

consistency for comparison purposes.  It will also maintain the four thematic areas as 

ǇŀǊŀƳŜǘŜǊǎ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ǎǘŀǘǳǎΣ ǘǊŜƴŘ ŀƴŘ ǘƘǊŜŀǘǎ ƻŦ ¢ƻƴƎŀΩǎ ōƛƻŘƛǾŜǊǎƛǘȅΦ ¢ƘŜ /ƘŀǇǘŜǊ ǿƛƭƭ ōŜ 

putting the microscope specifically at our forest ecosystem (including coastal forest and 

mangroves), agro-ōƛƻŘƛǾŜǊǎƛǘȅΣ ƳŀǊƛƴŜǎΩ ŜŎƻsystem and species conservation. It is envisaged 

that this holistically approach will provide the ideal based for the recommendations that will be 

proposed at the end of the report.  

 

Overview:  

Chapter one highlights the socio-economic, cultural and ecological importance of Forest, 

aŀǊƛƴŜǎΣ !ƎǊƻōƛƻŘƛǾŜǊǎƛǘȅ ŜŎƻǎȅǎǘŜƳǎ ŀƴŘ ǎǇŜŎƛŜǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ǘƻ ¢ƻƴƎŀ ŀƴŘ ǘƘŜ ǇŜƻǇƭŜΩǎ 

livelihood. It is also emphasised the threats that contributed to the depletion of biodiversity 

and trends. We all aware that biodiversity conservation and sustainable development are cross 

cutting issues among the relevant sectors. We cannot isolate one sector from another in the 

implementation of NBSAP objectives. Hence, coordination among the relevant stakeholders is 

very important to protect and conserve biodiversity from overexploitation and loss. 

 

 

http://en.wikipedia.org/wiki/Tofua
http://en.wikipedia.org/wiki/Kao_%28island%29
http://en.wikipedia.org/wiki/Late_%28Tonga%29
http://en.wikipedia.org/wiki/Fonualei
http://en.wikipedia.org/wiki/Tok%C5%AB,_Tonga
http://en.wikipedia.org/wiki/Niuatoputapu
http://en.wikipedia.org/wiki/Tafahi
http://en.wikipedia.org/wiki/Subduction
http://en.wikipedia.org/wiki/Pacific_Plate
http://en.wikipedia.org/wiki/Tonga_Trench
http://en.wikipedia.org/wiki/%27Eua
http://en.wikipedia.org/wiki/Eocene
http://en.wikipedia.org/wiki/Andesite
http://en.wikipedia.org/wiki/Tephra
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1.2.1 Forest Ecosystems 

The importance of the forest ecosystems highlighted in three categories namely; economic, 

social and ecological aspects. 

 

Economic 

Forest ecosystems continue to provide the local communities with relatively small but 

increasing economic benefits. Since the fourth national report, the contribution of Forestry 

towards national Gross Domestic Product (GDP) increases almost twofold (Table 1). Much of 

the increase resulted from export of sandalwoods (Sandalum yasi). The most prominent forest-

product development agency is the operation of the Tonga Forest Product Limited (TFP). 

Although small scales portable sawmill commenced operation in 2012, the trend in timber 

production is steady in the past 10 years including the time when Tonga Timber Limited was 

operational (1995-2010). The timber annual throughput averages at 300 square meters. This 

equates to 2-3 ha of plantation forest harvested annually or approximately 3 percent of annual 

timber import volume. 

 

Table 1:  Forestry contribution to GDP 

Table 2: Agriculture sector GDP Contribution (TOP$ millions) 

Industry 2007-08r 2008-09r 2009-10r 2010-11r 2011-12p 

1. Agriculture 80.6 85.2 95.1 107.6 109.1 

2. Forestry 2.6 2.7 2.7 5.0 4.0 

3. Fishing 14.7 13.9 19.1 19.4 20.8 

Total 98.0 101.8 116.9 132.0 133.8 

GDP at market prices 659.3 664.3 712.2 775.0 799.3 

% Sector Contribution 14.9% 15.3% 16.4% 17.0% 16.7% 

Source: MAFFF report, 2012 

 

Such low percentage of local plantation forest harvesting has positive and negative implications 

especially on the ecosystem. On the positive side, the ecosystem kept relatively intact for 

longer period of years hence contributing to improving the status of other living organisms 

living in harmony inside the forest. Further, it contributes to improving the quality of water 

particularly in the 230 ha water catchment area, (refer to figure 26). TFP have developed better 

forest roads network and situate signs on appropriate locations to guide visitors (refer to figure 

27, 28 & 29). 

       

On the other hand, evidences from the author's site visit of May 2013, there are increasing risk 

of pest and diseases infestation of partially logged sites in which numerous merchantable logs 
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left to rot in the field (refer to figure 9 & 10). A return of the logging unit to complete the clear 

felling would disturb the naturally regenerated vegetation. Selective logging inside the declared 

watershed areas poses threat to the conservation of the main source of water for the island. 

Despite allowing of timber trees to mature, necessary silvicultural practices such as thinning, 

pruning and sanitation measures not carried out as desired.  

 

The export of dried sandalwood, primarily to Chinese markets between 2007 and 2011 

amounted to approx. 326,447 kilograms. Given an average local buying rate of T$30 per 

kilogram, this injected some 9-10 million pa'anga directly to the local communities. 

 

Despite this positive economic benefit, there are critical risks associated with lack of 

management of sandalwood harvesting. Most of the matured (and juvenile) trees removed, 

thus limiting the number of mother trees to act as local seed sources. This resulted in local 

seedling production ventures, including Ministry of Agriculture and Food, Forests and Fisheries 

(MAFFF) Forest nurseries, to order new sandalwood varieties which could sabotage the high 

quality and the authenticity nature of the local Sandalwood yasi variety.  Having several 

cultivars enhances cross pollination that may result in new offspring with inferior wood and oil 

qualities. Based on the result of the recent MAFFF community consultation, the average age of 

existing sandalwood trees range between 1 to 6 year old. It will take another 5-8 more years 

before these trees produces seeds.  

 

The rate of replanting of sandalwood is considerably slow with annual number averaging at 

50,000 seedlings produced and planted each year. Since sandalwood is epithetical, it requires 

companion plants and preferred heavy inter planting with higher crops.  Given the low rate of 

replanting and long-term (15-25 years) nature of sandalwood plants, MAFFF is seeking cabinet 

degree to ban export of dried woods for at least 10 years. 

 

Social  

Wood carving export 

Forests and trees have long been associated with the social well being of the Tongan 

communities. They serves production functions by supplying of; food mainly in the form of 

fruits and nuts, firewood mainly for cooking, timbers for both formal and informal 

constructions, sources of local medicine, tools mainly for domestic uses as in farming and 

fishing tools, etc.  
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Both the 2006 inventory and 2006 assessment did not disclose figures on fruit trees, whether 

ecosystem coverage, species diversity and endemism. The NBSAP 2006 sector on agro-

biodiversity gave a short list of fruits considering as a source of food. 

 

Export of local woodcarvings comes in the expense of harvesting the remaining hardwoods, 

especially local coastal trees namely; Hibiscus tiliaceus, Casuarina equisetifolia, Thespesia 

populnea, Tournefortia argentea, Callophyllum inophyllum, Myristica hypargyraea, Terminalia 

catappa, Mertya macrophylla, and Ficus scabra. These results in coastal regions exposing to soil 

erosion, loss of vital medicinal plant sources and increase in events of wind and salt spray 

damages. 

 

Ecological 

 

Forests have ecological values which help conserve and enrich the environment in several ways. 

For example, forest soil soaks up large amounts of rainfall. It thus prevents the rapid runoff of 

water thŀǘ Ŏŀƴ ŎŀǳǎŜ ŜǊƻǎƛƻƴ ŀƴŘ ŦƭƻƻŘƛƴƎΦ Ψ9ǳŀ LǎƭŀƴŘ ƛǎ ŀ ƘƛƎƘ ƛǎƭŀƴŘΣ ǘƘŜǊŜŦƻǊŜ ŦƻǊŜǎǘ ƎǊƻǿ ƛƴ 

the upland area helps to prevent the rapid runoff of water that cause erosion and flooding. In 

ŀŘŘƛǘƛƻƴΣ ŦƻǊŜǎǘ ǇǊƻǾƛŘŜǎ ŀ ŎƭŜŀƴ ŀƴŘ ŦǊŜǎƘ ǎƻǳǊŎŜ ƻŦ ǿŀǘŜǊ ŦƻǊ Ψ9ǳŀΦ  

 

Forest plants, like all green plants, help renew the atmosphere. As the trees and other green 

plants make food, they give off oxygen. They also remove carbon dioxide from the air. People 

and nearly all other living things require oxygen. If green plants did not continuously renew the 

oxygen supply, almost all life would soon stop. If carbon dioxide increases in the atmosphere, it 

could severely alter the earth's climate.  Forests also provide habitats for many plants and 

animals that can live nowhere else. Without the forest, many kinds of wildlife could not exist.  

 

Figure 8 below indicates the status of plant species for Tonga as a result from public 

Ŏƻƴǎǳƭǘŀǘƛƻƴǎ ǘƻƻƪ ǇƭŀŎŜ ƛƴ ǘƘŜ Ƴŀƛƴ ƛǎƭŀƴŘǎ ƻŦ ¢ƻƴƎŀ ƛƴŎƭǳŘƛƴƎ ¢ƻƴƎŀǘŀǇǳΣ IŀΩŀǇŀƛΣ ±ŀǾŀΩǳΣ 

Niuatoputapu aƴŘ bƛǳŀŦƻΩƻǳΦ 
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Figure 8:  Status of plant species for Tonga 

 
Source: Kautoke, A. & Hoponoa, T, 2013 

 

According to our public consultations in Tonga, it is identified that Fruit trees recorded the 

highest extinction rate of 30% followed by medicinal plants on 13%, timber on equal 4% and 

cultural is least on 2%. The range of rarity in all forest species compressed between 22% for 

cultural species to 32% for medicinal and coastal species. The endangered status is highest on 

cultural species with 54% and lowest in medicinal plants with 38%.  Timber species in most 

abundant with 35% whereas cultural species recorded lowest of 14%. The overall status is 

therefore not critical because of low rate of species loss or extinct and that remedial action is 

progress. 

 

Major Changes   

A total of 502 ha of plantation forests were recorded in the 2009 assessment. The 2013 update 

concluded a total of 920ha of exotic forests comprising of 719 ha (78%), 150 ha (16%) and 

50 ha (6%) of Tonga Forest Product Limited ('Eua), Queen's plantation ('Eua) and collective 

agroforestry boundary planting timbers (nationwide) respectively. This represent a 418 ha 

increase in exotic forest cover. These are not new planting, but rather a miscalculation of the 

existing exotic forest ecosystem coverage during the 2009 assessment. Nonetheless, it marks a 

4 % increase since the 2009 assessment. It appeared that the records on the acreage of 

privately planted exotic timber trees (potentially a responsibility of MAFFF) are not in order.   

 

On island group assessment, the uninhabited volcanic island of Kao and Tofua have indigenous 

forest with unique ecological value for conservation. At the same, these islands are the only 

source of agricultural land available for nearby small islands to cultivate for food production. 
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Both of these requirements are essential and important, but, from conservation perspective, 

are incompatible. Such an extreme would need immediate intervention by appropriate 

authority to introduce proper management procedure and conduct public consultation to 

promote awareness on the important ecological values that need protection. This approach 

should be pursued for the protection and conservation of remaining forest ecosystem and 

biodiversity on other uninhabited islands in the Kingdom.    

 

Lƴ ±ŀǾŀΩǳΣ ǘƘŜ ŎƻƴǾŜǊǎƛƻƴ ƻŦ ƭŀƴŘǎ ƻƴ ǾŜǊȅ ǎǘŜŜǇ ǎƭƻǇŜ ŦƻǊ ǎŜǘǘƭŜƳŜƴǘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ƛǎ 

becoming a common practice. These areas have forests that provide supporting services for the 

protection of lagoon and marine resource from pollution. Since the natural system do not 

correspond to political boundaries, all relevant government sectors, national economies, and 

communities are ultimately dependent on a common heritage of natural resources.    

 

With climate change, some of the pilot project implemented to address and encounter impacts 

on climate change has, so far, shown very encouraging result. The GIZ funded project on 

mitigation and adaptation of climate change impacts for reforestation of cleared forest area for 

agriculture within the Eua National Park boundary and the Eua watershed estate. To date, over 

20 hectares of cleared forest area is gradually restored to natural growth through enrichment 

planting and natural regeneration. Enrichment planting is used for re-vegetating areas that 

used mechanization for land preparation, whereas natural regeneration is used for area that 

had been cultivated using the traditional farming system. This rehabilitation model is also 

suitable for the conservation and development of the remaining forest under similar category 

in the Royal Estate.  Legal securing of land ownership, by gazetting, would be necessary to 

justify long term security of any future investment and development in the area.     

 

In Tongatapu, conversion or subdividing of agricultural land for residence and development has 

resulted in the clearance of small fragmented forest and important tree species and plant 

varieties.  Protection of agricultural land from further allocation to other form of landuse is 

required.  Similarly, land under long term lease for agriculture, including mortgage land that is 

subleased for loan repayment, very little consideration is given to conservation of biodiversity; 

extensive and continuous farming of short term crops is preferred for profit maximization. 

Indiscriminate clearing of coconut and trees to increase production is normally the case. 

 

The coconut population is declining and, with lack of economic incentive, there is no interest in 

replanting of this very important resource. At the local level, however, it appears that there is a 

surplus supply of coconuts due to lack of overseas market for export of coconut products. 

However, in considering the extent and density of coconut resource it shows a big decline in 
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population with up to 3с҈ ǊŜŘǳŎǘƛƻƴ ŜǎǇŜŎƛŀƭƭȅ ƻƴ ǘƘŜ Ƴŀƛƴ ƛǎƭŀƴŘǎ ƻŦ ¢ƻƴƎŀǘŀǇǳ ŀƴŘ ±ŀǾŀΩǳΦ 

The local indigenous varieties are considered to be rare and only found on isolated small islands 

ƛƴ ǘƘŜ IŀΩŀǇŀƛ ƎǊƻǳǇΦ ¢ƘŜǎŜ ƴŀǘƛǾŜ ǇƻǇǳƭŀǘƛƻƴǎ ǎƘƻǳƭŘ ōŜ ǇǊƻǘŜŎǘŜŘ ŦƻǊ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻŦ ƭƻcal 

varieties.    

 

Adopting of boundary planting and agroforestry as a prefer form of agriculture will contribute 

to the protection of the forest ecosystem and its biodiversity. However, the using of agricultural 

land as mortgage or on long term lease arrangement has resulted in the abuse of farming 

system to maximize profit. This has often resulted in the promoting of continuous short term 

mono cropping in favour of long term mixed cropping. With this type of farming system, it 

involves heavy mechanization of land preparation which results in the removal of fragmented 

woodland and trees for convenience and to increase productivity. 

 

The current status of biodiversity has raised some questions with regard to the validity of the 

five species included in the International Union for Conservation of Nature (IUCN) Red List of 

2009. Of the five species submitted, only Aglaia heterotricha (langakali vao) is supported and 

therefore should be maintained in the list. The other species recommended for inclusion 

include Casearia bluelowii and Sesbania coccinea found only on Vavau islets. Because of lack or 

absence of management and development in the conservation and protected areas, 

uncontrolled and illegal harvesting and encroachment are usually occurred which cause 

degradation in biodiversity.    

 

The usual public expression indicating keen interest in planting of traditional and cultural 

species is still a common remark heard in consultation meetings and workshops with lack of 

commitment shown in the field. Apart from common  excuses such as lack of funds and 

ǇƭŀƴǘƛƴƎ ƳŀǘŜǊƛŀƭǎ ŦƻǊ ǎŜŜŘƭƛƴƎ ǇǊƻŘǳŎǘƛƻƴΣ ǘƘŜ ǇŜƻǇƭŜΩǎ ŀǘǘƛǘǳŘŜ ŀƴŘ ƳŜƴǘŀƭƛǘȅ ǘƻǿŀǊŘ ŦƻǊŜǎǘ 

and trees as natural gift  and are ultimately at the disposal of humans to be use and abused, 

should be change. Moreover, he detrimental notion of non-conservational that the 

environmental services we received should be obtain free of charge, need to be addressed with 

appropriate education and awareness program. It is strongly recommended that species 

conservation should be practiced using ex-situ approach and identification of wild population 

with unique conservation values for protection and conservation should strongly advocate. The 

hunting of birds and fruit disperser in the wild, with shotgun, should be banned and strictly 

enforced.     

 

In view of limited forest resources and the increasing competition for other land use, future 

strategy for conservation and protection of forest ecosystem and biodiversity should be base 
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on multipurpose objectives or ecological potentials of the forest. As the current Deputy for 

Forestry once said άΧnow we must shift our thinking of the forest as a mono-use objective to a 

multi-purpose, as now we are not moving from a predictable and sure era to a time of 

ǳƴŎŜǊǘŀƛƴǘȅ ŀƴŘ ǳƴǇǊŜŘƛŎǘŀōƛƭƛǘȅΧέ ό[ŀƴŘ ¦ǎŜ tƻƭƛŎȅ ²ƻǊƪǎƘƻǇΣ aƻǳƭǘƻƴ IŀƭƭΣ мнth March 2014) 

 

aŀƛƴ ǘƘǊŜŀǘǎ ǘƻ Ψ9ǳŀ ŦƻǊŜǎǘǊȅΥ {ǳǊǾŜȅ ŎƻƴŘǳŎǘŜŘ ŀǘ Ψ9ǳŀ CƻǊŜǎǘǊȅ όф-14 of May, 2013) 

 
Figure 9:  Heavy Machineries used for deforestation      Figure 10:  Leaving cut trees for long periods of time on 

the ground leads to introduction of Invasive species 

    
   Source: Kautoke, R.A. 2013    Source: Kautoke, R. A. 2013 

 

Figure 11:  Termites (Invasive species) observed on wood cuttings 

 
Source: Kautoke, R. A. 2013 

 

Natural disaster, such as cyclones, tsunami, climate change and heavy mechanisation (Figure 9) 

are still the main cause of destruction for forest ecosystem and biodiversity. With increase in 

climate change impacts, there is a correspondent increase in the frequency of occurrence and 

the intensity of natural disaster. The destruction and degradation of forest will affect people 

livelihood with decreasing supply of forest products and the low standard of services provided. 
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Since forest rehabilitation is a very long term process, it would be impossible to restore the 

forest to original state once it is polluted and depleted.    

 

Some exotic species introduced with good intention is becoming a concern in the conservation 

of forest ecosystem and biodiversity. Codia sp (kotia) was introduced as timber species for 

plantation establishment on ΨEua posed a major threat to the conservation of biodiversity at the 

national park and in the adjacent remaining forest on the royal estate. The species regenerates 

profoundly and is spreading along the eastern boundary of the plantation with the national 

park. It has been reported that Cordia has started to intrude the national park area. Usually, 

with an opening in the canopy, the species will establish and eventually, over time, colonize the 

area.  

 

On the other hand, the introduction of Santalum album for species trial has threatened the 

genetic conservation of the local species of Santalum yasi through hybridization and the 

overharvesting. The new hybrid has shown very good growth and performance. With the 

current rate of harvesting for export and the mass production of hybrid seedlings for planting, 

there is concern of local species becoming extinct if selected natural population is not 

protected. Santalum yasi is found only in Tonga and Fiji.         

 

The trends of each plant species for all islands that our public consultations were held are 

discussed below: 
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Figure 12:  Trend of Medicinal Plants 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 
Figure 13:  Trend of fruit trees        

 
Hoponoa T. and Kautoke, R A., 2013 

 

 

 

 

Medicinal plants lost most in 

Niuatoputapu (25%) and least in Haápai 

(3%). Species rarity notable in 

Tongatapu, Niuatoputapu and Haápai 

with 37%, 34% and 32% respectively 

There are positive signs for medicinal 

plants availability in Tongatapu, Haápai 

and Vavaú due to availability of the 

MAFFF forestry nursery which can supply 

seedlings for these communities 
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The percentage of fruit trees species loss is kept at minimum of less that 10% in all island 

districts with Niuatoputapu recorded least at 1% and Niuafoóu on 10% Rarity of fruit trees is 

most critical in all island districts except Vavaú. There is a notable concern over endangered 

species in Niuafoóu and Niuatoputapu at 54%. 

 

 
Figure 14:  Trend of Timber Trees 

  
Source: Hoponoa T. and Kautoke, R. A., 2013 

 

 

Niuatoputapu, Vavaú and Tongatapu recorded high 4% average extinct timber species. Rarity in 

timber species is highest in Niuafoóu on 50% followed by Tongatapu on 48% but lowest in 

Haápai. On the other hand, Timber species is endangered mostly in Haápai with 43% and lowest 

in Niuatoputapu with 27%. 
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Figure 15:  Graph depicting Trend of Timber Trees 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Hoponoa, T. and Kautoke, A., 2013 

 

Haápai recorded highest species abundance (51%) followed by Niuatoputaou (42% and Vavaú 

40%). Most of the recorded timber species are introduced species of Pinus, mahogany and red 

cedar. Tamanu is the main locally known timber species 

 
Figure 16:  Trend of Coastal Vegetation 

 
Source: Hoponoa T. and Kautoke R. A., 2013 

 

The overall loss of coastal species is relatively low on 3% average with least recorded in 

Niuatoputapu and Haápai. The most concern over rare species is in Niuafoóu on 50% and 

Tongatapu on 48%. The endangered species is kept on 30 to 42% range thus requiring active 
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replanting programs in all island districts. The main causes of species loss is soil erosion, 

harvesting of timber for wood carving, lack of replanting programs  and unmanaged 

encroachment by the local communities. 

 

Figure 17:  Bar graph depicting trend of Coastal Vegetation 

 
Source: Hoponoa, T. and Kautoke, R. A., 2013 

 

 
Figure 18:  Trend of Cultural & Ornamental Plants 

 
Source: Hoponoa, T. and Kautoke, R. A., 2013 

 

Apart from Niuafoóu on 20%, all island districts recorded low species loss of cultural species 

with an average of 3%. The status of endangered cultural species is a concern with Tongatapu 

recorded highest of 73% followed by Niuatoputapu and Niuafoóu on 64% and 62% respectively. 

Valuable cultural species namely Heilala, Hea and Moónia are in high demand by women all 

over Tonga although propagation of such species is a challenge. 
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Figure 19:  Trend of Cultural & Ornamental Plants 

 
Source: Hoponoa, T. and Kautoke, R. A., 2013 

 

 

 

Impacts of declining biodiversity on human well-being and livelihood 

 

With the continuing degradation of ecosystem and biodiversity, it will affect the quality and the 

sustainability of the forest products and polluted the ecological service provided. The nature 

and quality of the services provided by the ecosystem is subject to the richness of biodiversity 

composition and species interaction.  

 

Naturally, the species in the ecosystem is dependent on each other for their existence. If one 

species becomes extinct it will affect the other species and eventually cause degradation to the 

ecosystem. This will cause major negative impact to forest ecological services.  

 

The international trade in forest products is increasing and non-market value of fuel wood 

remains invaluable. In addition, the values of ecological services are immeasurable. Forests 

stabilize water supplies and soil especially on island with rugged terrain such as Eua. As 

repositories of diversity, it is estimated that, with one hectare of tropical forest, it has as many 

as over 200 tree species. With climate change, forests regulate climate by removing carbon 

from the atmosphere. Its provide homes for many wonderful life forms. Forests are key sources 

of local jobs and community stability; with interaction with forest - not just the material aspects 

of lives, but spiritual and cultural aspects as well.  
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In addition, habitat destruction due to land use change (for agriculture) and establishment of 

plantations; habitat alteration due to the spread of invasive alien plants that compete with and 

displace native species are the main causes. Introduced Casuarina equisetifolia (introduced 

most probably when the Polynesians arrived) and several other alien and invasive plants both 

shrubs and lianas introduced by the European settlers are dominating some ecosystems. 

Clidemia hirta, Lantana camara, Psidium guajava and Epiprenum vine are examples. Introduced 

Paspalum vaginatum is the dominant grass cover in the inland margins of the swamp (Pagad, 

2013). 

 

Urban Sprawl ς Encroachment of Residential areas into Forested and Agricultural Areas   

 

The data for this part of the report was taken from recorded tax allotments (lands allocated for 

cultivation) approved by the Ministry for the Scheme Planners to be subdivided into town 

allotments within the timeframe 2010 ς 2012. 

 

Lǘ Ƙŀǎ ōŜŜƴ ŘƻŎǳƳŜƴǘŜŘ ƛƴ ǘƘŜ bŀǘƛƻƴŀƭ .ƛƻŘƛǾŜǊǎƛǘȅ {ǘǊŀǘŜƎȅ ŀƴŘ !Ŏǘƛƻƴ tƭŀƴ άǘƘŀǘ ǘƘŜ Ƴŀƛƴ 

threat foǊ .ƛƻŘƛǾŜǊǎƛǘȅ ƛǎ ŦǊƻƳ ǘƘŜ ƛƴŘƛǎŎǊƛƳƛƴŀǘŜ ŜȄǇŀƴǎƛƻƴ ƻŦ !ƎǊƛŎǳƭǘǳǊŜέΦ IƻǿŜǾŜǊΣ ƻǘƘŜǊ 

unstated but increasing threat related to Land has been identified as another major threat to 

the Biodiversity ς the encroachment of residential areas into forested and agricultural lands, as 

shown in (figure 20) below. The total areas approved to be subdivided into town allotments ς 

urban zones; between 2010 -2012 was approximately 213.577 hectares. Approximately 88 per 

cent of this approval for urban crawl was allowed at the main island of Tongatapu. The main 

reason for this high concentration of approval for subdivisions of land at the main island was 

due to the desperate needs for residential lands from mass migration of the population from 

the outer islands to the main island. 
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Figure 20:  Area of Agricultural Lands/Forested Areas (tax allotments).  Approved to be Sub-divided into Urban Zones (Townn 
allotments) between 2010 and July 2013 

 
Lands Data Source: Approved Scheme Plans - MLECCNR records office of Minister 

 

Related Regulations, Policies and Plans for this topic include the followings: National Spatial 

Planning and Management Act 2012, Environment Impact Assessment Management Act 2010, 

National Strategic Planning Framework  - 2010, Nukuálofa Integrated Urban Development Plan, 

Urban Infrastructure Development Plan, National Strategic Spatial Framework, National 

Planning and Management Systems ς Final Report ς 2010 ( refer table 3 Annex 1). 

            

 

Case Study: Eua Island 

The reason for selecting the island of Éua as a second island for survey and assessment of the 

Biodiversity status was not only due to its proximity to the main island of Tongatapu but new 

developments and changes to Biodiversity have been identified in this island.  
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Ψ9ua National Park Agricultural Encroachment and Replanting Scheme 

 

Figure 21:  Deutshe Gesellshaft fur Internationale Zesammenarbeit (GIZ) Replanting Scheme 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unauthorised and illegal clearings of land for cultivation at protected areas have been 

recognised for many years but with the joint collaboration of the Ministry of Lands, 

Environment, Climate Change and Natural Resources (MLECCNR), Forestry Division of the 

Ministry of Agriculture, Food, Forests and Fisheries (MAFFF), and the locals, these have been 

finally controlled. 

 

Huge successful replanting schemes have been established at prohibited areas previously 

cleared by locals for farming as shown in Fig 21 above ς a GIZ replanting scheme of 15.2 

hectares has been established at the southern end of the Éua National Park (also shown in 

Figure 22 & 23 below). 

 

 

 

 

 

Fig 22: Encroachment of agriculture to national forest reserves and national parks  

Source: LGIS Unit, 2013 
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Figure 22:  GIZ new replanting scheme at the southern end     Figure 23:  The National Park looking northward from  
 of the National Park         the GIZ Replanting Scheme Project 

 

  

 

 

 

 

 

 

 

 

 

1. GIZ Food Security Project  

 
Figure 24:  The Proposed GIZ Food Security Project at  Figure 25:  The Existing Food Security Project also at  
Petani Village - Plots 1, 2 and 3    Plot 3 - Petani village 

 

 

 

These new developments were also identified, during the Éua survey, at lands left unattended 

(open space ς absentee landowners) for long period of time ς Petani villag 
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Ψ9ua Watershed and Forest Reserve 

 
 

Figure 26:  'Eua Watershed, relocated lands from Forestry Reserve, and Forest Cutting at Proposed Tonga Forest Product 
Lease 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Eua Forestry Lease and Tax Allotments relocation 

 

The people of Éua had been practising slash and burn cultivations, for a long time, at prohibited 

areas within the watershed and at the National Park but with the intensely contributions from 

stakeholders and the people of Éua, they have been finally in control these changes have been 

clearly observed during the watershed survey of Éua: 

 

There was obvious evidence that unauthorised and illegal clearing of lands for agriculture at 

prohibited areas reserved for Watershed and National Park as shown in Fig 26, have finally 

been in control as some of the protected areas are fenced in and signs are located at various 

entrances to the protected areas (Figure 27). 
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Figure 27:  Signs and Warnings to locals to keep out 

 

 

 

 

 

 

 

 

 

 

   

 

 

The encroachment of Agriculture to National Forest Reserves, National Parks and watershed 

had been in control with relocation of tax allotments out from the watershed to the new 

allocated area immediately south of the water catchment boundary as shown in Fig 26 above.  

 

The 719.5 Hectares lease for Tonga Forest Product was just granted at the end of 2013 subject 

to the MOU in line with the TFP Environment Management Plan 2014 -2018, MLECCNR 

Environment Management Act 2010, and MAFFF EIA of the Éua Forest 2010. 

 

Deforestation ς There was no evidence of replanting of young forest plants to replace the 

timber harvesting of approximately more than 7.4 hectares as shown in Figure 26 above. 

Although there is no clear evidence of forest replanting to replace the wood cuttings but after 

interviewing of the manger of the TFP Ltd, Vaitaki Branch, it was declared that a huge 

replanting scheme has been proposed, however, no evidence of any action yet put into 

practice. 

 

 

Case Study: A threat to Niuatoputapu Island by tsunami 

 

A tsunami that happened in September 2009 destroyed approximately 46 percent of the island 

ƻŦ bƛǳŀǘƻǇǳǘŀǇǳΩǎ ǾŜƎŜǘŀǘƛƻƴǎ ŀƴŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜǎΦ ¢ƘŜ damage was estimated at about US$10 

million.  Most of the public utilities and government buildings were completely destroyed, 

along with the water and sanitation system.  
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The island was heavily devastated by the huge tsunami waves and the result of the surveys 

done by the team from the Ministry was as follows:  

 

Total forest and heavily vegetation by the huge tsunami waves as shown in red on the map- Fig 

10 below: 

i. Coastal strip at Liku ς east of the main island:  174.2362 Ha 

ii.  Islands of Hunganga and Hakautuútuú:  22.006 Ha 

 
 

Figure 28:  2009 Tsunami map showing areas inundated by seawater and vegetations and young forests heavily 
damaged by tsunami waves  
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Figure 29:  Tsunammi of 2009 wiped out the heavily forested and thick vegetation at the north easter coastal 
strips of the island 

  

 

 

 

 

 

 

 

 

 

 

The damaged areas are now heavily populated by young plants and dense vegetations as shown 

in Figure 31 below. 

 
Figure 30:  Plants died from huge tsunami waves Figure 31: Heavily populated by young plants and 

dense vegetation in 2011 

 

 

 

 

 

 

 

 

 

 

 

 
Source: LGIS Unit, 2011 
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Government of Tonga Post-tsunami Relocation Project (TPTRP) 

 

Tonga Post Tsunami Reconstruction Project (TPTRP) commenced in October 2010 with the 

objective to assist the Government of Tonga to implement its medium to long-term Priority 

Tsunami Recovery Program for Niuatoputapu aimed at recovering the living standard of the 

population living on the island affected by the tsunami through the reconstruction and 

retrofitting of residential houses with auxiliary water and sanitation facilities, and strengthening 

¢ƻƴƎŀΩǎ ŎŀǇŀŎƛǘȅ ǘƻ ŀŘŘǊŜǎǎ ŦǳǘǳǊŜ ƴŀǘǳǊŀƭ ŘƛǎŀǎǘŜǊǎΦ   

 

The relocation from the tsunami affected areas near the coast to lands above and behind the 

current residential areas for safety from future tsunamis.  

The outcome for this predetermined relocation of residential areas from coastal tsunami 

affected lands to further inland clearly affected the agricultural land as well as loss of forest 

ŎƻǾŜǊ ƛƴ ǇǊŜŘŜǘŜǊƳƛƴŜŘ ƭƻŎŀǘƛƻƴǎΦΩ 

 

The University of Hawaii (UH) as well as Pacific Disaster Centre (PDC) in Hawaii under the 

MLECCNR component of the TPTRP project funded by World Bank, hosted a workshop to 

identify and prioritize the appropriate planning tools and processes of integrating land use 

planning and disaster risks in NTT and to be applied elsewhere in Tonga. 

 

In endeavour to recover the loss of ecosystems as well as the biodiversity at the island, this 

workshop also identified the coastal areas vacated by the tsunami land relocation scheme as 

suitable for Open Space.  

 
Figure 32:  Residential houses from Land Relocation Scheme located at formerly forested areas.  Trees had been 
cleared and burned   
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Figure 33:  Niuatoputapu Island map showing the existing villages (light green) and new residential areas (green 
colour) 

 

 
 

 

Total area of forested lands at Niuatoputapu Island cleared for residential purposes is show in 

Table 2. 
 

Table 2:  Total area of forested lands at Niuatoputapu Island cleared for residential purposes. 

 Village Area in Hectares 

i Falehau 3.0329 

Ii Vaipoa 2.2638 

iii Hihfo 12.0144 

 Total 17.3111 

 

National Tsunami Evacuation Plan 

 

The tsunami evacuation plan for Tongatapu ς evacuation routes and sites - was created with 

the purpose to avoid destroying of the ecosystems such as trees, plants and even plantations. 

In times of tsunami warnings, the planners attempted to keep evacuation routes limited to 

existing roads and tracks. Similarly, proposing evacuation sites at community halls, school 

buildings and high rise infrastructures limiting selection evacuation sites at open space. 
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Figure 34:  Tsunami evacuation plan index map 

 

 

 

 

 

 

 

Source: LGIS Unit, 2013 

 

Mangrove/coastal forests 

Mangroves are unique trees that grow in intertidal areas of subtropical and tropical regions. 

They are highly specialized in adapting to distinctive environmental conditions they occupy. For 

instance, some mangroves are able to absorb seawater from the ocean and expel the excess 

salt through glands on the leaves, while others are able to exclude salt through their roots. 

As latitude increases diversity of mangrove species decreases. Tonga has a total land area of 

720 square kilometers (sq km), whereby only 3.36 sq km are mangroves. So far, only 10 major 

species of mangroves have been discovered in Tonga. Two of the most common species in 

Tonga are Rhizophora samoensis and Rhizophora stylosa. 

 
Figure 35:  Rhizophora stylosa propagule 

 
{ƻǳǊŎŜΥ Ψ!ƘƻƭŀƘƛΣ IΦ нлмо 
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Most of the information collected is based on studies completed on the main island of 

Tongatapu.   ! ƳƻǊŜ ǊŜŎŜƴǘ ōŀǎŜƭƛƴŜ ǎǘǳŘȅ ƻƴ Ψ9ǳŀ LǎƭŀƴŘ ƴŜŀǊ ¢ƻƴƎŀǘŀǇǳ ǊŜŎƻǊŘŜŘ ƻƴƭȅ ǘǿƻ 

main species of mangroves, the Pemphis acidula and Excoecaria agallocha. 

 
Figure 36:  Pemphis acidula in Eua 

 
{ƻǳǊŎŜΥ Ψ!ƘƻƭŀƘƛΣ IΦ нлмо 

 

Other islands require identification and distribution ǎǘǳŘƛŜǎ ƛƴŎƭǳŘƛƴƎ bƻƳǳƪŀ LǎƭŀƴŘ όIŀΩŀǇŀƛ 

DǊƻǳǇύΣ ±ŀǾŀΩǳ DǊƻǳǇΣ ŀƴŘ bƛǳŀǘƻǇǳǘŀǇǳΦ 

 

 

Ecological value 

Mangrove ecosystems provide nursery ground for many fish and crustaceans. They also protect 

shorelines thus reducing erosion, especially in low lying areas with strong wind and storm 

surges. Additionally, mangroves trap sediment runoff while maintaining water quality and 

promoting a healthy environment for coral reefs. It is important to recognize that there are no 

boundaries between mangrove, seagrass, and coral reef ecosystems. All of these ecosystems, 

work together to keep everything in balance between these productive natural systems. 

 

Economic valueΥ ¢ƘŜ ǇŜƻǇƭŜ ƻŦ ¢ƻƴƎŀ ǿƘƻ ǎŜǘǘƭŜ ŀƭƻƴƎ ǘƘŜ Ŏƻŀǎǘŀƭ ŀǊŜŀ ƻŦ CŀƴƎŀΩǳǘŀ ƭŀƎƻƻƴ ŀǊŜ 

mostly the people who generated more income from mangroves such as cutting of mangrove 

for firewood at the market, making tie for tapa cloth and sell at the market, selling crabs and 

fishes at the market. Economic valuation on mangroves ecosystem was one of a component for 

Mangrove Ecosystem Climate Change Adaptation and Livelihoods (MESCAL) Project but it was 

not completed. In fact, this gap should be a challenge for NBSAP Project to update in the future. 



¢ƻƴƎŀΩǎ CƛŦǘƘ wŜǾƛŜǿ wŜǇƻǊǘ ƻƴ ǘƘŜ bŀǘƛƻƴŀƭ .ƛƻŘƛǾŜǊǎƛǘȅ {ǘǊŀǘŜƎȅ ŀƴŘ !Ŏǘƛƻƴ tƭan 2014 

 

Page | 53  

 

 

Status of Mangrove at Fangaúta Lagoon 

 

The GIS Unit of MLECCNR managed to expose the change detection of mangrove status 

between year 2004 and 2012 (8 years) at three selected sectors at the Lagoon. 

 

 

Figure 37:  Mangrove in 2004    Figure 38:  Mangrove loss of 48.7 per cent in 2012  

   
 

 
Figure 39:  Mangrove in 2004 Figure 40:  Mangrove loss of approximately 30.7 per  

cent in 2012 
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Figure 41:  Mangrove in 2004   Figure 42:  Mangrove loss of 12 percent in 2012 

     
 

 

Within a short timeframe of 8 years, there is an alarming loss rate of mangroves at these 

selected 3 sectors at the Lagoon - 30.5 per cent (30%). The mangrove species that belong to the 

Major components group are: Bruguiera gymnorhiza (W), Lumnitzera littorea, and Rhizophora 

species.  However, the total mangrove loss at the lagoon between year 2004 and the end of 

year 2012 was barely above seven percent (7.4%) (MLECCNR 2013 - assessment using satellite 

imageries 2004 and Lidar data Dec 2012). Although there is a sign of mangrove loss at the 

Lagoon but elsewhere in the Kingdom, (at Tongatapu and Vavaú), the mangroves increased in a 

ƘŜŀƭǘƘȅ ǇŜǊŎŜƴǘŀƎŜ όaǊΦ ¸ŀǊƛǘŀ ŀƴŘ aǊΦ Ψ!ƘƻƭŀƘƛΣ нлмнύΦ 

 

Related Regulations, Policies and Plans established to control the Lagoon includes the following: 

(i) Environment Management Plan ς Fangaúta Lagoon 2001 (ii) Environment Management Act 

2010, (iii) National Spatial and Management Act 2012, (iv) Environment Impact Assessment Act 

2003 (refer to table 3 at Annex 1). 

.  

Threats to Mangroves ecosystems 

 

Fangaúta Lagoon Developments - Marine and Coastal Ecosystems 

 

The main threats to the Biodiversity at the lagoon, identified from previous studies and reports, 

were nutrients drifted down to the Lagoon from agricultural lands,  chemicals from household 

usages,  expansion of developments and urban areas to lagoon perimeters resulting in 

degradation of mangrove strips from clearing, overharvesting, waste dumping,land reclamation 

and  storm-water drainage. Unsustainable stripping of the mangroves for tannins (a pigment 
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that is used to make dyes) for the tapa making and medicine, and cutting the mangroves for 

firewood and building materials pose additional threats to the remaining mangroves in Tonga. 

 

 
Figure 43:  Unsustainble stripping of Bruguiera gymnorhiza Figure 44:  Mangrove destruction at Uatoloa, 

Vava'u 

               
.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

{ƻǳǊŎŜΥ Ψ!ƘƻƭŀƘƛΣ IΦ нлмо                                    Source: Eileen Fonua, 2013 

            

The resulting impacts are the loss of habitats for native marine species and the declining of 

essential ecosystems functions and services including normal marine hydrological cycle such as 

high and low tide flows. The degraded and disturbed lagoon ecosystems also provide conditions 

conductive to the spread of invasive marine and coastal species. 

 

As shown in this part of the report, developments in and around the Lagoon are identified as 

reclamation of lands for residential and new development purposes, remaining mangrove 

strips, Lomipeau Marina and Resorts, and Mescal Pilot site project with the proposal to 

establish Nukuhetulu mangrove forest as a conservation area.   
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Figure 45:  Developments at Fanga'uta Lagoon showing:  (i) Remaining mangrove strips  (ii)  Reclaimed Lands  
(iii)  Lomipeau Marina and Resorts Project  (iv)  MESCAL Pilot Project Site 

 
 

 

Case study: Lomipeau Marina development Project 

 

A lease for marina and resort development was awarded to Lomipeau Marina Resort 

Holdings Ltd in 2010 and that created huge chorus of disapproval and protests not only 

from villages surrounding the Fangaúta Lagoon but also from some of stakeholders who 

had been closely involved in Environment and Biodiversity projects. This was a contest 

between developments - for economic profit and value to the country, and reservations for 

human consumptions. 

 

The huge uproar caused by this proposed development was due to the degraded marine water 

quality of the Lagoon.  The proposed location of the project (as shown on the mapςFig 46 
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below) might create further problem to the water quality of the Lagoon thus generating more 

trapped pollutions ς a major threat to the marine ecosystems. 

 

His MajesǘȅΩǎ /ŀōƛƴŜǘ ŜǾŜƴǘǳŀƭƭȅ ǘŜǊƳƛƴŀǘŜŘ ǘƘƛǎ ƭŜŀǎŜ ƛƴ WǳƴŜ нлмн ŘǳŜ ǘƻ ƴƻ ŘŜǾŜƭƻǇƳŜƴǘ ƻǊ 

constructions at project site after three years from approval of the lease ς A huge bonus to the 

Biodiversity.  

 
Figure 46:  Part of the Fanga'uta Lagoon showing the Lomipeau Marina & Resorts Proposed Project 

 

 
 

 

If the project was approved for execution, there may have been major impacts due to: 
 

Á Approximately thirty two percent (32%) of the total area of the Lomipeau Marina & 

Resorts Project are mangrove forests. 

Á Approximately 61.7877 hectares of Mangrove forest would be cleared to give way for 

this project 

Á The infrastructures would block most of the in-out flows of the marine hydrological 

current, therefore, trapping more pollution at the inner zones of the lagoon. 

Á However, it would be a major threat to biodiversity but the constraint was the capacity 

to really measure the full adverse impact of this huge project on the Fangaúta Lagoon 

ecosystems if it was implemented. 
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Land Reclamation - Fangaúta Lagoon Land Allocation Scheme  

Lands at the fringe of the lagoon were allocated to public but were decisively terminated by 

Privy Council. 

 

A survey by Land Commissions in 2011 (mapping was done by LGIS Unit of MLECCNR) illustrated 

that 78.09 hectares of land were reclaimed at the beach fronts or at the lagoon rims of 

Tongatapu Island for development and residential purposes. Approximately 35% of these 

reclaimed lands were found within the areas surrounding the lagoon ς Fig 45 and 46 above. 

 

The decision to cancel the allocation and reclamation of lands at the fringes or areas 

surrounding the lagoon made a huge change to the biodiversity and specifically mangrove 

ecosystems. 

 

Establishment of Nukuhetulu Mangrove Forest as a Conservation Area ς A MESCAL Pilot Site 

Mangrove Rehabilitation Schemes  

 

Figure 47:  Part of the Lagoon showing the Reclaimed Lands (in red) and the MESCAL Pilot Project site (in dark 
green) 
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The pilot site was initially selected at southwest of the Fangaúta Lagoon, not only due to its 

sheltered position but also Nukuhetulu is the largest mangrove forest area in Tongatapu. The 

objective was to increase community livelihood, protection of mangroves ecosystem, 

biodiversity conservation and increase resilience to climate change.   

 

The 115.3485 hectares of mangroves forest is the richest diversity of mangroves in Tonga and is 

well established. However, 13.9272 hectares these mangrove forests are dead from non-

identified causes. 

 

 It was proposed to establish Nukuhetulu forest as the conservation area.  This would allow 

traditional use of mangroves in a sustainable manner by community. This project is important 

for future maintenance of water quality of the western arm of the Fangauta lagoon and is 

clearly revealed in the LIDAR imagery of Dec 2012 ςFig 47 above, the polluted yellowish-green 

colour of the water at this area is not equal to the clear, water quality towards the entrance to 

the Lagoon at Manavanga Channel.  The growing city of Nukualofa has increased pressure on 

the lagoon from disturbance and run off.  However the mangroves area acts as a buffer zone for 

nutrient run-off from these settlements maintaining the clarity of the lagoon.  The Nukuhetulu 

mangroves swamp has also an excellent potential for development as an education resources 

and ecotourism. 

 

1.2.2 Marine resources 

Status of Marine resources  

The status of the marine ecosystem has yet to be fully explored eventhough there are 

informations available on fisheries and coral reefs.  Lack of resource assessment is the key issue 

for the marine ecosystem, however only few selected fisheries are known i.e. sea cucumbers, 

seaweed, and etc.  The overharvest and overexploitation of the marine resources remain the 

major causes of the changed to the marine ecosystem. The main fisheries in Tonga are offshore 

tuna, snapper, groupers and inshore fisheries (refer to table 3 below).  Both shallow and deep 

water fisheries are vital to subsistence and   source of income.  

 

The demand for marine resources has increased due to; Tonga growing population;  change in 

diet towards  a more marine  protein-based products; and increase demand for marine 

products from overseas, particularly from Asian countries (i.e. sea cucumbers fisheries 

resources, seaweeds, etc.). The PROCFish socioeconomic surveys in 2009 found high rates of 
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seafood consumption in coastal communities in Tonga up to 92kg/person/year for finfish and 

21kg/person/year for invertebrates.   

 

The 2011 Reefs at Risk Revisited analysis suggests that over a third of ToƴƎŀΩǎ ŎƻǊŀƭ ǊŜŜŦǎ ƛǎ  

threatened by overfishing (moderate risk or higher), and the 2005 UNEP/SOPAC (South Pacific 

Applied Geoscience Commission) Environmental Vulnerability and 2009 Pacific Ocean Synthesis 

report also suggest that fishing poses a threat (Chin et al, 2011).  The level of marine organisms 

listed at UN-red list, apart from existing list, one of the popular cockle shellfish, has increased.   

 

The overall status of harvesting resources has almost reached its maximum sustainable yield for 

certain marine species; unfortunately we are still unable to determine the population trend for 

the whole marine ecosystem.   Additionally, dramatic overexploitation of the inshore fisheries 

compared to the last decade was recorded (Table 3).This may be due to the change of habitat, 

destructive fishing activites, climate change, sedimentation runoff, pollution, and so forth. 

 
Table 3:  Marine and Fisheries Sector Consultation outcomes and comments during NBSAP community 
consultations throughout selected villages for Tonga in 2013 

 Vulnerable species Rare Species Threatened/Critical Change of the habitat 

and comments. 

Tongatapu 

groups 

Sea cucumbers 

(Holothuridae) 

To'o teka (Gafrarium 

tumidum) 

Total loss from 

certain areas i.e. 

shift or relocated 

due to habitat 

change; and 

overexploitation 

Change in water quality 

and increase in 

sedimentation loadat 

Fanga'uta lagoon has 

caused a shift in 

abundance of reef 

fishes. 

Vava'u groups Sea cucumber To'o teka (Gafrarium 

tumidum) 

Total loss from 

certain areas i.e. 

shift or relocated 

due to 

environmental 

effects; and 

overexploitation 

Causeway located at 

Eastern areas at Vava'u 

caused major shift of 

edible marine organisms 

(i.e. shellyfish, cockle 

shellfish, seaweed, etc.) 

due to the mangrove 

plant colonize the areas. 

Niuas groups Sea cucumbers None None The two Niuas are still at 

a sustainable level due 

to low commercial 

activities except for sea 

cucumbers fisheries 

resources. 

Ha'apai groups Sea cucumbers None Unknown. Mussels Based on the feedback 
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and red fiddler crab 

totally disappeared 

from the lake in 

Nomuka island. 

from the communities, 

fishing efforts escalated 

with low catches 

compared to the last 

decade.  

 

 

Threats 

Fishing activities is one of the major threats to the marine ecosystem apart from natural 

disaster (i.e. hurricanes & tsunamis, water temperatures variations, natural predators, etc.).  

The destructive fishing activites such as dynamite fishing, fish poisoning and using hookah and 

scuba diving are still ongoing even though they are illegal practices under the Fisheries 

Management Act 2002.   

 

tƻƭƭǳǘƛƻƴ ŀƴŘ ŜǳǘǊƻǇƘƛŎŀǘƛƻƴ ŀƭǎƻ ŀŦŦŜŎǘ ¢ƻƴƎŀΩǎ Ŏƻŀǎǘŀƭ ǿŀǘŜǊǎ ŀƴŘ ǊŜŜŦǎ ό!ƴƻƴΣ нлмлύΦ  ¢ƻƴƎŀ 

does not have adequate sewerage systems in place and eutrophication has been reported, 

particularly aroǳƴŘ bǳƪǳΩŀƭƻŦŀ ŀǊŜŀǎΦ  Lƴ CŀƴƎŀΩǳǘŀ ƭŀƎƻƻƴ on Tongatapu, urban runoff and 

eutrophication are the suspected causes for loss of hard corals, and the algal bloom reported in 

the year 2000. Runoff of agriculture fertilizers from plantations and sewage effluent are the 

major contributors to eutrophication.    There are also concerns over wastes from boats and 

ships, with regular arrivals and departures of containerships and inter-island ferries.  Pollution 

from soilid waste is also an issue, especially in urban areas. 

 
Figure 48:  Sedimentation runoff to 'Eua coastal waters during heavy rain led to marine species degradation 

 
Source: Fonua, E. 2013 

 

Pagad, S. 2013 explicated that biological resource use, followed by climate change & severe 

weather, habitat loss, invasive alien species, human intrusion and disturbance are the major 

threats. The key threat mechanisms are harvesting and fishing, followed by habitat alteration 
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and degradation, and predation by IAS.  These impacts were contributed to decline in species 

population numbers and habitat loss. 

 

The inner Neiafu harōƻǳǊ ƛƴ ±ŀǾŀΩǳ Ƙŀǎ ǎƘƻǿƴ ƘƛƎƘ sedimentation, crown-of-thorns starfish, 

eutrophication, and coral mortalityΤ ŀƴŘ tŀƴƎŀƛ ƘŀǊōƻǳǊ ƻƴ [ƛŦǳƪŀ LǎƭŀƴŘ ƛƴ IŀΩŀǇŀƛ, 

eutrophication, and high coral mortality.  This may be due to the lack of compliance and 

enforcement with current legislation and policies for coastal development, yachties, agricultural 

activities and so forth.  

 

A warming climate where temperature extremes can lead  to bleaching and increased 

susceptibility to disease, increased severity of ENSO events and storms, ocean acidification and 

the spread of coral diseases have been identified as a threat to coral species globally. During a 

ǊŀǇƛŘ ōƛƻŘƛǾŜǊǎƛǘȅ ǎǳǊǾŜȅ ƛƴ ±ŀǾŀΩǳ 2014, bleaching of corals was observed at 30m depth with 

waters of 30 degrees celsius. 

 

Coral harvesting for the aquarium trade is another potential threat. Both hard and soft corals 

that can be used in aquariums are traded. Live hard coral species exported from Tonga are from 

the following genera Acropora, Stylophora. Millepora, Pocillopora, Turbinaria, Tubastrea, Favia, 

Fungia, Pavona, Porites, Hydnophora, Montipora, Tubipora, Galaxea etc. Offshore bottom-fish 

fishery, commercial fishery of tuna species is prevalent. Traditional shark noosing in Tonga is 

carried out on the outlying reefs. (Pagad, S. 2013).  

 

Trends 

The information on marine biodiversity trends is not clearly defined due to lack of resources 

assessment during 2010-2013. However, the only baseline information available is from landing 

catch and export production by the Fisheries Division database (commercial coastal marine 

resource.  

    

Sea cucumbers Fisheries resources (Inshore Fisheries Resources) 

The sea cucumber fishery in Tonga was started in the улΩǎ ǿƛǘƘ ǎƳŀƭƭ amounts being harvested.  

In мффлΩǎ production increased to hundred tonnes before dropping significantly in 1996.  A 

stock assessment was conducted after the fishery was banned for commercial harvesting. It has 

been realised that sea cucumbers were unsustainably harvested which led to the heavily 

depletion of the wild stocks.  
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Figure 49:  Export production of beche-de-er during 2008-2012 

 
 (Sources: Fisheries Division Database, 2013) 

 

Beche-der-mer Stock depletion was caused mainly by overfishing.  Factors attributed to 

overfishing are as follows:  

1. Limited number of  income opportunities in the island communities. 

2. High prices. 

3. Easy to harvest. 

4. Increase need for cash in rural island and coastal communities. 

 

A clear indication of beche-der-mer fishery overfished is that fishermen have to go further and 

deeper. That could lead to fishermen using illegal fishing practices such as hookar and scuba. Of    
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Offshore Fisheries Resources 

 

Tuna & Shark Fisheries Resources 

 

Figure 50:  Harvest and Export production for Tuna & Shark Fisheries Resources in Tongan coastal & EEZ 

 
(Source: Fisheries Division Database, 2013 

 

¶ Albacore tuna species dominated landing catch and export with more than 300% 

increase and the highest on the record in 2012 follow Skipjack, Yellowfin and Bigeye 

tuna. 

¶  Does not include tuna species fished by local fishers using trolling fishing methodology. 

¶ Increase catch could be associated with more fishing vessels were participated on 

exploitation of Tuna fisheries resources in 2012 (i.e. <10 new fishing vessel issued 

licenses from Fisheries Division to exploit tuna at Tonga EEZ).  Licenses were issued for 

both foreign fishing vessels & foreign locally based license. 

¶ Year 2013 represent January to June landing and export production. 

¶ Still unknown what the status of the pelagic ecosystem in term of abundance and 

species richness. 
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¶ It was estimated in 2011-2013 from landing catch, approximately 10% of the total 

production was shark species. 

 

Deepwater Snapper and Grouper Fisheries Resources 

¶ Still unpredictable the trend of the resources except CPUE that the landing catches drop 

dramatically and a shift from the target species to low value species. 

¶ Catch and export dominant by high value species (i.e. Flame and Crimson jobfish 

snapper). 

¶ Dramatically decrease in harvest and export could be also associated with few fishing 

vessels still participated on deepwater snapper fisheries resources exploitation activities 

in 2011 to 2013 (4 - 7 licensed fishing vessels) with comparison to more than 10 licenses 

in 2010 participated on exploitation activities. 

 
Figure 51:  Harvest and export production for deepwater snapper and grouper in Tongan coastal waters 

 
Sources: Fisheries Division Database, 2013 

 

Coral reef ecosystem and subsistence Fisheries resources. 

¶ Decreasing in harvest and export for aquarium market could be also associated with 

banning of harvest and export of wild live rocks in 2008/9 included few operators still 
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active (i.e. 4 operators had been issued Licenses in 2010/11 whereas only two in 

2012/13). 

¶ Harvest and export production mostly concentrated on hard corals with more than 20 

species of coral exported in yearly basis by the aquarium operators with exclusive of the 

souvenir taken by the tourists. 

¶ Live rock was the major target export aquarium commodity in the last decade but 

banning in late 2000s due to community concern.  

¶ LƴǾŜǊǘŜōǊŀǘŜΩǎ ǇǊƻŘǳŎǘƛƻƴ ƛƴŎƭǳŘŜŘ ǎƘŜƭƭŦƛǎƘ όǘǊƛǘƻƴ ǎƘŜƭƭŦƛǎƘ ǎǇŜcies, green-snail species), 

sea anemones species, and echinoderm species (sea star species, etc). 

 

Figure 52:  Total Aquarium export from 2010-2013 

 
(Sources: Fisheries Division Database, 2013 

 

¶ Landing catch for inshore fisheries still unknown due to lack of statistical data or failure 

to record data at Fisheries Division Database.  So far, only marine edible organisms send 

overseas indicated a high level of reef fishes and invertebrates are taken by Tongan 

abroad with majority of the traveller designated to Australia, New Zealand and United 

Stated. 
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Seaweed Fishery Cladosiphon sp. 

¶ Seaweed harvest and export production was developed in late 1990s until late 2000s.  In 

year 2007 - 10, seaweed was not harvested commercially due to market issues but in 

the same time the resources still at sustainable level. 

¶ Re-exported of seaweed was started in 2010 with peak in 2012 with only 3 Licenses 

issued by Fisheries Division but in 2013, only one license had been issued whereas other 

two operators did not renew their License. 

¶ The seaweed production indicated was only focused on the resources harvested in 

Tongatapu areas whereas the seaweed resources found at Ha'apai areas were not 

commercially harvested. 

¶ This seaweed resources only found here in Tongan coastal waters throughout the Pacific 

regions included Japan (Okinawa Island region). 

 

Figure 53:  Total harvest and export of seaweed for 2010-2013 

  
Sources: Fisheries Division Database, 2013 

 

Home consumptions Production 

¶ People travel out of the country had been allowed only 20 kg per person as objected for 

home consumptions purpose under Fisheries Management Act 2002. 
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¶ The marine products were categorized in general form not in detail i.e. frozen, dry or 

slated fish rather than species name (refer to appendix list of home consumption 

production). 

¶ Based on the recorded of marine production kept at Fisheries Division Database travel 

with individual passengers or send through air cargo services, the fin fishes as the major 

home consumption production in different form (i.e. frozen, dry, salted, fresh). 

¶ Australian government authority restricted for CITES species in term of trades and 

transits into the country i.e. giant clams, black corals, turtles & whale souvenir 

production.  Not only has that but only allowed 15 kg of finfishes for one person travel 

to Australia. 

 
Figure 54:  Total home consumption for 2010-2013 

 
 (Sources: Fisheries Division Database, 2013) 

 

Overall Trend and Production for Marine Biodiversity 

The overall trend of the marine biodiversity still unknown due to lack of baseline study but 

based on the export production for commercial marine species recorded at Fisheries Division 

database, it was clearly indicated of resources decline especially inshore fisheries resources (i.e. 

sea cucumber, aquarium production, etc.).   

 

Based on the communities consultation results took place throughout Tongan Groups, sea 

cucumber fisheries resources as the major vulnerable resources seem had been overfished, 

which could be associated with commercial harvested during 2008 - 2013 after closed for early 

10 years.  The rare species found during consultation was only shellfish species known locally ' 

Fig 60 



¢ƻƴƎŀΩǎ CƛŦǘƘ wŜǾƛŜǿ wŜǇƻǊǘ ƻƴ ǘƘŜ bŀǘƛƻƴŀƭ .ƛƻŘƛǾŜǊǎƛǘȅ {ǘǊŀǘŜƎȅ ŀƴŘ !Ŏǘƛƻƴ tƭan 2014 

 

Page | 69  

 

To'o teka' (Gafrarium tumidum) for only Tongatapu and Vava'u areas.  Other target inshore 

fisheries resources such as giant clams (Tridacnidae), rock lobster, finishes and other 

invertebrates had been indicated that had low in abundance and decreases in size in 

comparison to the last decades based on the landing catches.  On the other hand, similar 

results found and recorded under the biological survey conducted by PROCFish in 2002 & 2009 

and CRIOPE 2009 & 2011.  These surveys also highlight significant concerns over the status of 

reef fish and invertebrates, with severe drops in abundance identified for several species (i.e. 

parrotfish - Scaridae and surgeonfish - Acanthuridae).  Not only that but fish  communities 

dominated by small fish with mean sizes of several fish families below 50 % (Friedman et al., 

2009, Chin et al., 2011. Anon, 2010). 

 

Reefs at Risk Revisited for Tongan Coastal areas 

The analysis below (Figure 55) estimates that nearly 40% of Tonga's coral reefs are currently 

threatened (medium risk or high), mainly from the effects of overfishing and pollution.  When 

combine with observations of thermal stress over the past 10 years, the number of threatened 

reefs increases to 75%.  As indicated, the reefs around Tongatapu and Vava'u, the main 

populated island in Tonga, were the most at risk. By 2030 for example, projections for the 

thermal stress and ocean acidification suggest that the number of reefs assessed as being 

highest risk will increase from 10% to nearly 40%. 

 

Figure 55:  Reefs at risk and projections for Tonga 

  
(Sources: Chin et al., 2011: Status of the coral reefs of the Pacific and outlooks) 
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1.2.3 Agrobiodiversity 

{ǘŀǘǳǎ ƻŦ !ƎǊƻ ōƛƻŘƛǾŜǊǎƛǘȅ ŀƴŘ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘΦ 

 

The economy of Tonga consists of a large public sector with huge dependency on aid and 

remittances from the migrant Tongan population residing in overseas countries. The economy 

has a large trade deficit of which export of largely agricultural products to Japan and New 

Zealand is worth about 20% of the total food imports. The trade deficit is balanced by the 

remittance account for at least 50% of the import trades. Foreign Aids from development 

partners of Tonga also assist in balancing the trade deficit. 

 

Agriculture biodiversity is critically important to the stability and security of the supply of 

adequate, nutritious and safe food for the people of Tonga, in the past, present and in the 

ŦǳǘǳǊŜΦ bǳƳŜǊƻǳǎ ǾŜǊƛŦƛŀōƭŜ ǎŎƛŜƴǘƛŦƛŎ ŜǾƛŘŜƴŎŜǎ ƘŀǾŜ ǇǊƻǾŜƴ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǘƘŜ ŜŎƻǎȅǎǘŜƳΩǎ 

provision of regulating services and the suite of benefits that are enhance by greater 

biodiversity to agriculture and to food supply, that is:  

¶ greater diversity of species increases the overall biomass yield  

¶ greater genetic diversity and also within species increases the overall food yield 

¶ greater species diversity of natural pest enemies decreases the ǇƭŀƴǘΩǎ 

herbivorous population 

¶ greater species diversity of plants decreases the prevalence of disease on plants  

¶ greater species diversity increases the resistance to weeds invasions, increases 

carbon sequestration, increases soil nutrients mineralization, and also increases 

the organic matter in soil 

¶ greater species diversity increases resilience to various impacts of climate 

change 

 

With the above mentioned benefits, thereby rest the key importance of agriculture, to the 

national food security and for balancing of trade deficit.  

 

The contribution of agricultural product trading to the economy has been reduced since 2008 

and only marginally increases in 2010, as in figure below.  
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Figure 56:  The total annual national earning of trade of agricultural products relative to the overall trade since, 
MAFFF annual report, Agricultural Division 1986 
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Hence, the overall key importance of species diversity in agriculture for the purpose of 

enhancing security of food in Tonga. The purpose of this report is an assessment of the survey 

of the agriculture species diversity status in Tonga, that is the: 

1. Inter-specific species diversity which is the number and types of different 

species 

2. Intra-specific species diversity refer to the genetic variety within one single 

species 

 

Agricultural systems in Tonga 

Traditional Agriculture System 

The traditional cropping system involves partial clearance of secondary fallow vegetation, 

followed by mixed and relay cropping for about 3 to 5 years before it is allowed to revert back 

to bush fallow. The clearing involves cutting of undergrowth, shrubs and small tree vegetation, 

while the bigger trees are ring-barked and burned at the base to die slowly during the cropping 

phase. The cropping phase is initiated by planting of yam as the main crop and intercropped 

with giant taro, plantain and taro. This is followed by sequential rotation of harvesting and 

planting of taro tannia as the second crop, followed by sweet potatoes and then lastly by 

cassava.  
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The order of the crops in the cropping sequence, matches their respective minimum nutritional 

demand from soil as the soil fertility declines from the yam crop to the cassava crop, thereby 

maximizing the utilization of the soil. The mixture and rotation of different crop species 

minimizes build up of pest and disease infestation on these crops. The system also maximize 

the use of the forces of nature by timing the planting, the management and the harvest to the 

lunar cycles, the rainfall water cycles, short to long day length and the cool to warm 

temperature. The increasing economic value of indigenous plants such as paper mulberry 

(Broussonetia papyrifera (L.)Ventenot), vanilla (Vanilla fragrans Andrews), kava (Piper 

methysticum Forster f.) and pandanus (Pandanus spp.) or pineapple has taken the place of yam 

as the main crop in the traditional cropping system. Currently, in many outer islands, forests are 

being cut down and cropped with these cash crops in traditional farming systems. 

 

The Modern Cropping System 

The modern cropping system is mainly the production of one particular species mainly for 

commercial purposes. This involves the use of mechanical tillage, the application of fertilizer 

and pesticides, and also the application of irrigations. Modern cropping system is very much 

dependent on the contemporary national target crop for export. In the мфслΩǎΣ copra from 

coconut and fresh bananas were  the main export. The main features are production of few 

varieties of a single species crop (mono-crop), subsidized or acquire or loan capital, the use of 

mechanical tillage, the import of exotic crop species/varieties, application mineral fertilizer and 

pesticides, post harvest process for export, price takers of export markets. Squash is currently 

the main export crop and also the main user of mineral fertilizer and pesticides. 

From the table below, the gradual specialization of agriculture from the traditional mixture of 

species to one species with a few varieties necessitates the use of mechanical tillage, agri-

chemicals of fertilizer and pesticides and irrigation to support the continuity of the system. 

 
Table 4:  The key export crop from Tonga and its respective period and modern mono-cropping system used by 
farmers 

Period Key Export Crop Modern Mono-Cropping System Introduced 

<1978 Coconut & Banana Subsidized Mono-crop Production from Seedling Production, 

Planting, Fertilizer inputs, Pest Control, Management, Processing of 

copra, price takers of export markets 

1970 - 1985 Watermelon & 

Capsicum 

Mechanized Cultivation, Pesticide & Fertilizer application, Mono-

crop Production of few Varieties & Post harvest process, Subsidized 

management, price takers of export markets 

1980 -1987 Banana Subsidized Mono-crop Production of few varieties from Mechanized 

Cultivation, planting material, Pesticide & Fertilizer application, 
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Management & Post harvest process for export, price takers of 

export markets 

1987 - 2013 Squash & Root crops CŀǊƳŜǊΩǎ [ƻŀƴ ŦǊƻƳ .ŀƴƪǎΣ aƻƴƻ-crop Production of few varieties, 

Mechanized Cultivation, Pesticide & Fertilizer application, Organized 

Production & Post harvest process, price takers of export markets  

 

NBSAP Assessment Crops & Livestock Genetics Diversity 

The assessment of the species diversity in agriculture was conducted in four districts in each of 

¢ƻƴƎŀǘŀǇǳ όΨ!ƘŀǳΣ tƻǇǳŀΣ ±ŀƛƴƛΣ [ŀǇŀƘŀύ ŀƴŘ ±ŀǾŀΩǳ ό¢ŜŦƛǎƛΣ bŜƛŀŦǳΣ IŀΩŀƭŀǳŦǳƭƛ ŀƴŘ 

tŀƴƎŀƛƳƻǘǳύ ƻƴŜ ŜŀŎƘ ƛƴ bƛǳŀǘƻǇǳǘŀǇǳ ŀƴŘ bƛǳŀŦƻΩƻǳ ŀƴŘ ƻƴŜ ŎƻƭƭŜŎǘƛǾŜƭȅ ƛƴ IŀΩŀǇŀƛΦ Lƴ ŜŀŎƘ 

consultation meeting, a representative group was engaged in collectively dialoguing about all 

varieties of each food crop species currently cultivated in its respective district.  

 

Additionally, the group was asked to rank the varieties from the most cultivated varieties to the 

least cultivated. The group was asked to agree collectively on reasons for: the most popular 

variety; discarded variety; adoption of new varieties; the value of lost varieties. Lastly, the 

group was guided to forge a way forward on how best to preserve and enhance the genetic 

pool of each species. The main weakness of crops in Tonga is their very small genetic pool that 

exists. This is the consequence of propagations from the vegetative parts of the crop, such as 

cassava from stems, vines for sweet potato, corms for tannia and tubers for yam. Therefore the 

new generation has exactly the same genetic material as the parents. In contrast to 

propagation from seeds which is a fusion of two parental genes that provides opportunities for 

genetic variation of the new generation in relations to the parents. 

 

Threats to Agrobiodiversity. 

 

Pollution 

The use of pesticide and fertilizer in agriculture has increased dramatically since the production 

of squash for export in 1987. Since then, the amount of pesticides imported is dictated by the 

trend of squash produced for export. In 2008, the export of squash dramatically was reduced 

from the annual quota of about 15,000 since 1990 to less than 4,000 metric tons per season. 

This is reflected in the reduction of fungicides imported which is mainly targeting the control of 

ǘƘŜ ǎǉǳŀǎƘΩǎ Ƴŀƛƴ ǇŜǎǘ ƻŦ άtƻǿŘŜǊȅ ƳƛƭŘŜǿέ fungal disease.  

 

The total volume of pesticide imported increases from 14,492 in 2008, to 26.203 in 2009 and 

further to 26,696 in 2014. From fig 64 below, shows that herbicides is responsible for this 

dramatic increase. Pesticide has been used traditionally for the production of vegetables for the 
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local market and crops such squash, watermelon, etc. to be exported to market overseas. 

However, herbicides is now used for production of food crops such yams, taro, sweet potatoes 

and cassava. 

 

Figure 57:  The total volume of kilogram and litres of pesticide imported into Tonga since 2008 

 
 

Traces of pesticides used in agriculture for production of crops for export, have been detected 

in soils, lagoon sediments as well as underground water supply of villages and community in 

Tongatapu (Van der Velde, 2005). Traces of the insecticide, DDT (Di-chloro diphenyl trichlro 

ethane) used for control of insect pest in banana production in 1960s, to Dieldrin used for 

control of insect pests in coconut production, to Myclobutanil ǳǎŜŘ ŦƻǊ ŎƻƴǘǊƻƭ ƻŦ ƭŜŀŦΩǎ ŦǳƴƎŀƭ 

diseases in the production of squash. 

This has indicate the increasing extend and the potential of pesticides to pollute the 

ecosystems, hence affecting the biodiversity of terrestrial ecosystems including human beings. 

Also as pesticides is drained and transported by rainfall above and leached into underground 

water system and flow laterally into the coastal marine ecosystems. 

 

/ȅŎƭƻƴŜ LŀƴΥ /ŀǎŜ ǎǘǳŘȅ ƻŦ IŀΩŀǇŀƛ LǎƭŀƴŘ 

Pre-cyclone drought  

Agriculture in Tonga as in other Pacific islands is vulnerable to the adverse effects of climate 

change. Climate change is predicted to bring more frequent and extreme rainfall events, longer 

dry spells and drought events, rising sea levels and extreme high tide events, extreme winds 

and increased air and sea water temperature.  

 

tǊƛƻǊ ǘƻ /ȅŎƭƻƴŜ LŀƴΣ IŀΩŀǇŀƛ ƘŀŘ ōŜŜƴ ŜȄǇŜǊƛŜƴŎƛƴƎ ŀ ŘǊƻǳƎƘǘ ǎƛƴŎŜ !ǳƎǳǎǘ нлмоΦ ¢ƘŜ drought 

had already had adverse effects on food crop production particularly on yams, the main 
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planting of which normally starts in August/September with subsequent harvest in April/May. 

¢ƘŜ ȅƛŜƭŘ ŦǊƻƳ ǘƘŜ ǎŜŀǎƻƴΩǎ ȅŀƳǎ ǿŀǎ ǘƘǳǎ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ƭƻǿ ŘǳŜ ǘƻ the impact of the 

drought. The crops have been struggling due to the drought and were at the critical growth 

stage of tuber production when the cyclone occurred.  

 

The supply of drinking water was also at a low level by the time of the cyclone. Cyclone Ian with 

its 160 knots (296 kph) devastating wind compounded with associated salt spray thus hit 

IŀΩŀǇŀƛ ŀǘ ŀ ǘƛƳŜ ǿƘŜƴ ǘƘŜ ŦƻƻŘ ŎǊƻǇǎ ŀƴŘ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ǎƛǘǳŀǘƛƻƴ ǿŜǊŜ ƘƛƎƘƭȅ ŎƻƳǇǊƻƳƛǎŜŘ 

by the ongoing drought. There has been some rain since the cyclone, however more is needed 

to flush out the salt from the land and to restore the supply of drinking water. Current rainfall 

projections from the Tonga Meteorological Office indicate continued below-average rainfall at 

least until May 2014. 

 

In the event of a cyclone, coconuts, breadfruit, fruit trees, Musa species will be damage 

severely, but in an event of a drought, root crops will be severely damage. For example, 

¢ǊƻǇƛŎŀƭ /ȅŎƭƻƴŜ Lŀƴ ǿƛǘƘ ǎǘǊƻƴƎ ǿƛƴŘ ƻŦ мсл ƪƴƻǘǎ όнфс YtIύ ǿƛƴŘǎ ǊƛǇǇŜŘ ǘƘǊƻǳƎƘ ǘƘŜ IŀΩŀǇŀƛ 

Hahake Districts on January 11, 2014 flattening homes, uprooting ancient and valuable trees, 

destroying food crops and displacing thousands of families. The damage and loss to the 

ŀƎǊƛŎǳƭǘǳǊŜ ŀƴŘ ŦƛǎƘŜǊƛŜǎ ǎŜŎǘƻǊǎ ƻŦ IŀΩŀǇŀƛ ŎŀǳǎŜŘ ōȅ ¢ǊƻǇƛŎŀƭ /ȅŎƭƻƴŜ Lŀƴ ƛǎ Ŝstimated at 

¢ϷоуΦр Ƴƛƭƭƛƻƴ tŀΩŀƴƎŀΣ ŀƴŘ ¢ϷпΦм Ƴƛƭƭƛƻƴ tŀΩŀƴƎŀ ŀǊŜ ƴŜŜŘŜŘ ǘƻ ǊŜǎǘƻǊŜ ŦƻƻŘ ǎŜŎǳǊƛǘȅ ŀƴŘ 

ƭƛǾŜƭƛƘƻƻŘǎ ƛƴ ǘƘŜ ŀŦŦŜŎǘŜŘ ŘƛǎǘǊƛŎǘǎ ƻŦ [ƛŦǳƪŀΣ CƻŀΣ IŀΩŀƴƻ ŀƴŘ Ψ¦ƛƘŀ Φ  

 
 

Figure 58:  Devastation to coconuts, pandanus and fruit trees with members of the survey team carrying out the 
assessment at Ha'ano Island 

 
Picture by Manaia Halafihi. 
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Damages CƻƻŘ /ǊƻǇǎ ŀƴŘ ŦǊǳƛǘ ǘǊŜŜǎ ŀǘ IŀΩŀǇŀƛ LǎƭŀƴŘ ŘǳǊƛƴƎ Lŀƴ ŎȅŎƭƻƴŜ  

Based on field inspections and the household survey undertaken by MAFFF and other 

stakeholders, the damage level to crops is assessed as being severe, with the overall 

consolidated damage level to this sector calculated at 95 percent. The balance of 5 percent 

reflects an expectation that the plants will reshoot, grow and in due course produce fruit. 

However, as indicated below, the time-line for such recovery depends on the type of crop, and 

varies from 1 month for leafy vegetables, 4 months for food crops and about 2 years for fruit 

trees.  

 

Damages to food crops including yam, cassava, sweet-potato, colocasia, bananas and other root 

and vegetable crops were severe (Table 5). The average percentage damage to food crops 

ranged from 75 percent for yams to 99 percent for the banana family. In terms of volume 

consumed, cassava is the most important food crop in the affected area. The survey recorded 

98 percent of all households having cassava crops. Cassava, however, is one of the  

crops most prone to wind damage, recording an average damage level of 96 percent, second only 

to bananas. About 50 percent of tuberous roots of all half mature to fully mature plants were 

expected to rot in the ground within one to two weeks of the cyclone event. Cassava roots do not 

store well even in the soil, and especially damaged root 

 

Table 5:  Estimated value of food crop damage due to TC Ian at the four Haapai Hahake Disticts 

 

Crop Average 

area per HH 

(acre) 

Average 

damage 

(%)** 

Percentage 

reporting 

damage 

Estimated 

number 

HH* having 

each crop 

Base value 

production/acre/yr. 

(T$) 

Total 

damage 

due TC Ian 

(million 

T$) 

cassava 0.98 96 97.8 929 2,761 2.41 

yam 0.37 75 50.0 475 22,730 4.00 

plantain 0.68 99 71.5  679  4,764 2.19 

alocasia 0.66 79 53.7 510 6,503 1.72 

Sweet potato 0.68 79 53.7 510 4,978 1.37 

xanthosoma 0.58 84 47.9 432 8,724 1.84 

banana 0.49 99 25.8  245 3,362 0.40 

bluggoe 0.48 99 25.3 240 1,902 0.22 

colocasia 0.73 86 12.6 120  9,816 0.74 

sweet yam 0.42 80 5.3 50 5,819 0.10 

     Total 14.99 
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!ǾŜǊŀƎŜ ŘŀƳŀƎŜ ό҈ύ ϝϝ ¢ƘŜ ŦŀǊƳŜǊǎΩ ŜǎǘƛƳŀǘƛƻƴ ƻŦ ǘƘŜ ƭŜǾŜƭ ƻŦ Řamage to his crops as a deviation from what is 

normal. HH* Total number of household in affected area is 950 

 

The banana crops, across three types, (banana, plantain, bluggoe) have sustained the 

highest level of damage at 99 percent. All banana plants in the four affected districts 

were either felled, cut or had all leaves stripped, thus any future harvest of banana will 

require young suckers to fruit which will take about 12 months. The value of the 

ŘŀƳŀƎŜ ŀƴŘ ƭƻǎǎ ǘƘŜǊŜŦƻǊŜ ƛǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ŀ ǿƘƻƭŜ ȅŜŀǊΩǎ harvest of bananas.  

 

Damages to food crops were insignificant at the Lulunga and Motu Districts. Root crops were  

practically untouched except for cassava having an average 41 percent and 18 percent damage  

in the two districts respectively. This level of damage is low compared to the four affected districts  

ƻŦ [ƛŦǳƪŀΣ CƻŀΣ IŀΩŀƴƻ ŀƴŘ Ψ¦ƛƘŀ ǿƛǘƘ ŀƴ ŀǾŜǊŀƎŜ ŘŀƳŀƎŜ ƭŜǾŜƭ ƻŦ фс ǇŜǊŎŜƴǘΦ IƻǿŜǾŜǊ ǘƘŜ ŘŀƳŀƎŜ  

to cassava at Lulunga (41%) is important as this is their major crop for food security. Alocasia (kape)  

was damaged at 12 and 22 percent at Lulunga and Motu respectively. The only other crop reported  

with a relatively medium damage level is for banana (banana, plantain and bluggoe) with  

74 percent at Lulunga district.  Average damages level for coconut (20%) and breadfruit (35%)  

were medium at the Motu district and no data was available for Lulunga district. 
 

 

Figure 59:  Left - Damages to remaining root crops, like cassava and sweet potatoes by pigs at Lotofoa; Right ς 
Devastatƛƻƴǎ ǘƻ ōŀƴŀƴŀǎΣ ŎƻŎƻƴǳǘǎ ŀƴŘ ǇŀƴŘŀƴǳǎ ŀǘ IŀΩŀƴƻ LǎƭŀƴŘ 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Picture by Manaia Halafihi 
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With the reported level of damage on food crops at Lulunga and Motu districts, it is concluded that Cyclone Ian has 

had a medium to low impact on food security of the Lulunga and Motu districts.  

 

Table 6:  Food crops and coconut and breadfruit average damage (percentage) 

 

 

 

!ǘ [ƛŦǳƪŀΣ CƻŀΣ IŀΩŀƴƻ ŀƴŘ Ψ¦ƛƘŀ ŘƛǎǘǊƛŎǘǎΣ ŘŀƳŀƎŜǎ ǿŜǊŜ ŜȄǘŜƴǎƛǾŜ ǘƻ ǘǊŜŜ ŎǊƻǇǎ ƛƴŎƭǳŘƛƴƎ 

coconuts (90%), breadfruit (93%), mangoes (93%), citrus (89%) and other fruit trees (Table 2). 

Forest, timber trees and medicinal and culturally important trees were either flattened or have 

had most branches stripped. All fruit trees will take at least 12 months for any harvest of fruits; 

however, to get back to any reasonable level of harvest, it will take at least 24 months 

especially with the seasonal tropical fruit trees such as mangoes, polynesian lychee and 

breadfruit. Some fruit trees such as mangoes, breadfruit and avocado were in peak season and 

due for imminent harvest when the cyclone struck and the whole harvest has been lost. Value 

of the damage is equal to the damaged harvest and the value of the loss is the missing harvest 

in the second season assumed to be of the same value as the cyclone damaged harvest.  

 

Average Damage (%) 

Village bananas alocasia yam  cassava xanthosoma Coconut* Breadfruit* 

Fotuha'a 94 13 5 50 0 - - 

Ha'afeva 69 0 0 44 0 - - 

Kotu 50 10 0 50 0 - - 

Matuku 50 0 0 50 0 - - 

O'ua 80 50 0  50 0 - - 

Tungua 100 0 0 0 0 - - 

Lulunga 74 12 1 41 0 0 - 

Falevai 5 2  0 0 0 0 10 

Hunga 1 74 11 63 0 60 87 

Kapa 0 10 0 3 0 30 50 

Matamaka 0 17 6 8 0 0 21  

Noapapu 1 53 22 25 13 10 50 

Otea 0 8 0 11 0 20 13 

Ovaka 0 16 0 31 0 35 50 

Taunga 0 0 0 0 0 0 0 

Motu 0 22 5 18 2 20 35 
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The three culturally important damaged crops/plants namely paper mulberry, pandanus and 

sandalwood sustained high level of damage at 91, 95 and 92 percent respectively and although 

only a low percentage (11%, 26% and 10% respectively) of households had these crops, these 

are extremely high value crops and account for more than half (62%) of the total loss value of 

tree crops (Table 7). 

Table 7:  Estimated value of fruit, cultural and forest tree damage due to TC Ian at Ha'apai and Hahake Districts 

Fruit Trees 

and 

culturally 

important 

plants 

Average 

number 

of trees 

per HH 

Average 

damage 

(%) 

Percentage 

reporting 

damage 

Estimated 

HH* 

having 

each crop 

Base value 

production 

/tree/yr. 

(T$) 

Estimated loss 

due to TC 

damage/tree/2yrs 

(T$) 

Total 

damage 

due to 

TC Ian 

(million 

T$)  

 

coconut 111 90 78 741 16.5 30 1.22  

mango 7  93 100 950  158.3 294 0.98  

breadfruit 7.2 93 82 779 222.8 414 1.42  

polynesian 

lycee (Tava 

6.4 94 39  370 62.4 117 0.14  

citrus 6.7 89 29 275 56.6 101 0.10  

tahitian 

chestnut) 

3.4 91  16 152 64.3 117 0.03  

 

mountain 

apple 

(fekika) 

3.5 92 14 133 13.2 24 0.001  

 

paper 

mulberry 

2.02 

(acre) 

91 11  100 $32,285/ac 29,379 (1yr) 5.93  

 

pandanus 78 95 26 247 233.4 222 (1yr) 4.28  

sandlewood 

(ahi) 

28 92 10 95 1,000 920 1.23  

 

      Total 15.15 

HH* Total number of households in the affected areas is 950 
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Table 8:  Total number of livestock deaths due to cyclone with total loss figures 

Livestock 

Type 

Total No. Total No. 

died 

Total No. of 

Casualties 

% died Ave. 

price/head 

Estimated 

total 

Damage 

chickens 10,850 2,250 25 21 $10  $22,500 

Pigs 1,220 220 10 18 $800 $176,000 

sheep 45 5 0 11 $200 $1,000 

goats 420 15 0 4 $200 $3,000 

horses 645 15 0 2 $1,500 $22,500 

cattle 2,395 10 0 0  $2,000  $20,000 

Total      $237,500  

 

 

Livestock  

 

Local livestock is important in the local diet, estimated to contribute about 15 to 20 percent of 

ǘƘŜ ǇǊƻǘŜƛƴ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ ŀŦŦŜŎǘŜŘ ǇƻǇǳƭŀǘƛƻƴΩǎ ŘƛŜǘΦ ¢ƘŜ ǊŜǎǘ Ŏƻƴǎƛǎǘǎ ƻŦ ŀ Ŏƻmbination of 

ƳŀǊƛƴŜ ŦƻƻŘǎ ŀƴŘ ǎǘƻǊŜ ŦǊƻȊŜƴ ƳŜŀǘΦ ¢ƘŜ ǇŜƻǇƭŜ ƻŦ ¦ƛƘŀ ŀƴŘ IŀΩŀƴƻ ŘƛǎǘǊƛŎǘǎ Ŝŀǘ ƳƻǊŜ ƳŀǊƛƴŜ 

foods while those of Foa and Lifuka would eat more frozen meat due to its availability. There is 

no electricity and thus no freezers for meat storage iƴ ¦ƛƘŀ ŀƴŘ IŀΩŀƴƻΦ [ƛǾŜǎǘƻŎƪ ƛǎ ǎƻƳŜǘƛƳŜǎ 

sold for cash; however no figures are available on these ad hoc sales. 

 

Cattle are normally reserved for cultural obligations and are rarely sold in the affected areas. 

 

Damage in the livestock sector includes the death of cattle, pigs, horses and poultry, the 

damages to housing, pig pens, cattle fences and tethering ropes for larger animals. Damage due 

to the death of livestock is estimated at $237,500 (Table 8). Damage to fencing and livestock 

equipment is estimated at T$176,700. The primary damage to fences resulted from fallen trees 

and branches.  

 

Following the cyclone, with severe destruction to fencing and enclosures, herds of roaming 

escaped pigs and cattle caused further damage to the remnants of what might have been viable 

food crops, as pigs have been digging and feeding on roots and tubers while cattle have grazed 

on any remaining and sprouting shoots.  

 

Reports were received that animals, mainly pigs that disappeared during the cyclone, were 

located days or even weeks later a few hundred meters away from their original home. It is 

assumed these animals were startled during the cyclone and with the changed landscape 
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afterwards, could not find their way back. Thus, numbers reported for loss reflect the 

household loss, but some number of these animals may still be alive in an alternate geographic 

area and thus not constitute a total loss. 

 

Food Crops Genetics Diversity 

The assessment of the species diversity in agriculture was conducted in four districts in each of 

¢ƻƴƎŀǘŀǇǳ όΨ!ƘŀǳΣ tƻǇǳŀΣ ±ŀƛƴƛΣ [ŀǇŀƘŀύ ŀƴŘ ±ŀǾŀΩǳ ό¢ŜŦƛǎƛΣ bŜƛŀŦǳΣ IŀΩŀƭŀǳŦǳƭƛ ŀƴŘ 

tŀƴƎŀƛƳƻǘǳύ ƻƴŜ ŜŀŎƘ ƛƴ bƛǳŀǘƻǇǳǘŀǇǳ ŀƴŘ bƛǳŀŦƻΩƻǳ ŀƴŘ ƻƴŜ ŎƻƭƭŜŎǘƛǾŜƭȅ ƛƴ IŀΩŀǇŀƛΦ Lƴ ŜŀŎƘ 

consultation meeting, a representative group was engaged in collectively dialogue about all 

varieties of each food crop species currently cultivated in its respective district.  

 

Additionally, the group was asked to rank the varieties from the most cultivated varieties to the 

least cultivated. The group was asked to agree collectively on reasons for: the most popular 

variety; discarded variety; adoption of new varieties; the value of lost varieties. Lastly, the 

group was guided to forge a way forward on how best to preserve and enhance the genetic 

pool of each species. The main weakness of crops in Tonga is their very small genetic pool that 

exists. This is the consequence of propagations from the vegetative parts of the crop, such as 

cassava from stems, vines for sweet potato, corms for tannia and tubers for yam. Therefore the 

new generation has exactly the same genetic material as the parents. In contrast to 

propagation from seeds which is a fusion of two parental genes that provides opportunities for 

genetic variation of the new generation in relations to the parents. 

 

Root & Tree Crops 

The full list of plant species for used significantly for food in Tonga is listed in Annex I. The table 

below provides the results of the consultative assessment of varieties cultivated in each district. 

The total number of local and imported varieties for each species for all of Tonga from Annex I, 

correspond to the data on the second column of Table 9. The number on top is the total 

varieties of that species and the number below in brackets is the number of imported new 

varieties cultivated in that district 
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Table 9:  The total number of crop species and varieties in Tonga 

Food 

Crops 

Species 

a
  Local & 

Imported 

Varieties
 

Tongatapu Islands ±ŀǾŀΩǳ LǎƭŀƴŘǎ IŀΩŀǇŀƛ 

Islands 

Niuas 

Islands West Suburb Central East West Town East Islands  

      -------------------------- Total Number of Varieties (Number of New Imported Varieties)   ----------------

------  

Yam 41           

(6) 

14    

(4) 

4     (2)     13        

(6) 

15   

(4) 

9     

(0) 

14     

(0) 

15   

(4) 

11         

(2) 

8          

(2) 

3      

(0) 

Sweet      

Yam 

11           

(0)            

3      

(0) 

0       

(0) 

4          

(0) 

2     

(0) 

1     

(0) 

1      

(0) 

1     

(0) 

2         

(0) 

4          

(0) 

7      

(0) 

Giant 

Taro 

10           

(1) 

2     

(0) 

2      

(0) 

4         

(0) 

3      

(0) 

4     

(0) 

5     

(0) 

2     

(0) 

3         

(0) 

3          

(0) 

4      

(1) 

Taro 11       

(4,>40acc
b
) 

8     

(4) 

3      

(2) 

7         

(4) 

3    

(2) 

3     

(0) 

4     

(1) 

1   

(0) 

1         

(0) 

1          

(0) 

5     (0) 

Taro    

Tannia               

6             (0) 4       

(0) 

1      

(0) 

4         

(0) 

3     

(0)    

3      

(0) 

4      

(0) 

1     

(0) 

5         

(0) 

3          

(0) 

4     (0) 

Sweet 

Potato 

19,             

(7, >40 

acc) 

5      

(5) 

3     (3) 6         

(5) 

5    

(4) 

4     

(3) 

3     

(3) 

4   

(3) 

5         

(4) 

2          

(2) 

2 

Cassava 11           

(2) 

5      

(2) 

3      

(1) 

6         

(2) 

4     

(2) 

6     

(1) 

7      

(1) 

4     

(1) 

5         

(1) 

3          

(1) 

2 

Plantain 10          (>7 

acc) 

4        

(0) 

1      

(0) 

3         

(0) 

3      

(0) 

3      

(0) 

4      

(0) 

1     

(0) 

3         

(0) 

7          

(0) 

2     (0) 

Banana 5              

(3, >15 

acc) 

2     

(1) 

0      

(0) 

2         

(1) 

3    

(1) 

2      

(1) 

2       

(1) 

3     

(1) 

3         

(1) 

3          

(1) 

1 

Musa spp 7             (1) 4      

(1) 

3      

(1)       

4         

(1) 

5     

(1) 

5     

(1) 

5     

(1) 

5     

(1) 

5         

(1) 

5          

(1) 

5      

(1) 

Breadfruit 8             (1) 4      

(1) 

2     (1) 4         

(1) 

3     

(1) 

4      

(1) 

6      

(1) 

4     

(0) 

6         

(1) 

5          

(1) 

4     (1) 

Potato 3             (3) 0      

(0) 

0      

(0) 

1         

(1) 

0      

(0) 

0      

(0) 

0      

(0) 

0      

(0) 

0         

(0) 

0          

(0) 

0      

(0) 

NB: (1) a Total Number of varieties accounted by farmers, old records and references (Wijmeersch,1986)                                                           

  (2)  
b 
9ȄƻǘƛŎ ŀƴŘ IȅōǊƛŘ !ŎŎŜǎǎƛƻƴǎ ŦǊƻƳ a!CCCΩǎ .ǊŜŜŘƛƴƎ ϧ wŜƎƛƻƴŀƭ ϧ LƴǘŜǊƴŀǘƛƻƴŀƭ tƭŀƴǘ DŜƴŜǘƛŎ LƳǇǊƻǾŜƳŜƴǘ 

Programs  

 

¸ŀƳ όΨ¦Ŧƛύ ±ŀǊƛŜǘƛŜǎ 

From Annex I, there are 41 varieties of yams and 70 sub-varieties that existed in Tonga and 6 

imported new varieties. Further, huge reduction was found in all the yam sub-varieties in all 

districts. From history, the traditional varieties of Tonga are the Kahokaho, Kaumeile plus the 

Tua and Palai variety. From table 9, there is a huge reduction of 63 to 93 per cent in the 
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varieties in Tongatapu to the Niuas in the north, with highest in the Niuas due to its smallness 

and remoteness. The highest cultivation rate of new varieties in Tongatapu reflects that fact 

that the international seaport and airport as the entry point of imported new varieties is in 

Tongatapu. The low rate for Tongatapu suburbs is due to the poor reclaim soils of the area, and 

most of the inhabitants are migrants from the northern islands with no readily lands owned to 

be ŦŀǊƳƛƴƎΦ ¢ƘŜ ƭƻǿŜǊ ƴǳƳōŜǊ ƛƴ ǘƘŜ ±ŀǾŀΩǳ ǿŜǎǘŜǊƴ ŘƛǎǘǊƛŎǘΣ ǊŜŦƭŜŎǘ ǘƘŜƛǊ ŎǳƭǘƛǾŀǘƛƻƴ ƻŦ ƪŀǾŀ ŀǎ 

the main crop in the traditional farming system because of the current high economic value of 

kava. Usually, kava is first planted from February to April, followed by giant taro and taro, and 

ƭŀǎǘ ōȅ ȅŀƳǎ ƻŦ ǘƘŜ ǾŀǊƛŜǘȅ tŀƘƻƭƻ ŀƴŘ aŀƘƻŀΩŀ ƛƴ ǘƘŜ Wǳƭȅ !ǳƎǳǎǘ ǇŜǊƛƻŘΦ ¢ƘŜ ƘƛƎƘŜǊ ȅŀƳ 

ǾŀǊƛŜǘƛŜǎ ƛƴ ±ŀǾŀΩǳ Ŝŀǎǘ ŀƴŘ ǘƘŜ ƛǎƭŀƴŘǎ ŀǊŜ ŘǳŜ ǘƻ ǘƘŜ ǇƻƻǊ ƎǊƻǿǘƘ ƻŦ ƪŀǾŀ ƛƴ ǘƘŜǎŜ ŀǊŜŀǎΣ ǎƻ ǘƘŜ 

traditional cultivation of yam as the main crop still prevails. 

 

The Kahokaho and Kaumeile variety is traditionally the two main cultivated varieties of Tonga 

for reasons of culture, security in yield, etc. In Tongatapu, Kaumeile is mainly confined to the 

lesser productive soils of the east and part of the west and the Kahokaho is the main variety of 

ǘƘŜ ŎŜƴǘǊŀƭ ŀƴŘ ǘƘŜ ǿŜǎǘŜǊƴ ŘƛǎǘǊƛŎǘΦ IƻǿŜǾŜǊΣ ƛƴ ±ŀǾŀΩǳ ōƻǘƘ ǾŀǊƛŜǘƛŜǎ ƛƴŎƭǳŘƛƴƎ IŜƪŜǘŀƭŀ ƛǎ 

cultivated in discriminately throughout the group. The increasing vulnerability of Kahokaho to 

the Anthracnose Glomerella cingulata fungal leaf disease has move farmers to adopt the new 

varieties Lose, Pita, Kina, etc. who are all resistant to this disease. However, Kahokaho still have 

ŀ ƘƛƎƘ ƳŀǊƪŜǘ ŘŜƳŀƴŘ ƭƻŎŀƭƭȅ ǊŀƴƎƛƴƎ ŦǊƻƳ ¢Ϸр ǘƻ ¢Ϸмл ǇŜǊ ƪƛƭƻƎǊŀƳΣ ƛǘΩs ability to thrive in the 

off- ǎŜŀǎƻƴ ǇŜǊƛƻŘ ŦǊƻƳ aŀȅ ǘƻ 5ŜŎŜƳōŜǊ ǿƛǘƘ ƛǘΩǎ ƘŜƛǎǘ ǇǊƛŎŜǎΣ ŘǊƛǾŜ ŦŀǊƳŜǊǎ Ƴŀƛƴǘŀƛƴ 

production with control of the leaf fungal disease with fungicide. 

 

¢ƘŜ ǇǊƻƭƛŦŜǊŀǘƛƻƴ ƻŦ ŎǳƭǘƛǾŀǘƛƻƴ ƻŦ ǘƘŜ ά[ƻǎŜέ ǾŀǊƛŜǘȅ ƛƴ ¢ƻƴƎŀǘŀǇǳ ƛǎ ŘǳŜ ǘƻ ƛǘΩǎ ƘƛƎƘ ŘŜƳŀƴŘ 

ŦǊƻƳ ƻǾŜǊǎŜŀǎ ƳŀǊƪŜǘ όŦǊŜǎƘ ƻǊ ŦǊƻȊŜƴ ǇŜŜƭŜŘ [ƻǎŜύΣ ƛǘΩǎ ƭŀŎƪǎ ƻŦ ŀƴȅ ǎŜǊƛƻǳǎ ǇŜǎǘΣ ŀƴŘ ƛǘΩǎ 

durability to different cultivation methods and high yield in different soil type and high yield. 

The latest imported varieties, Kina and PitaΣ ƛǎ ǊŀǇƛŘƭȅ ōŜƛƴƎ ŀŘƻǇǘŜŘ ¢ƻƴƎŀǘŀǇǳΣ IŀΩŀǇŀƛ ŀƴŘ 

±ŀǾŀΩǳ ŘǳŜ ƛǘΩǎ ȅƛŜƭŘ ŀƴŘ ŦǊŜŜ ƻŦ ǇŜǎǘΣ ōǳǘ ƛǎ ȅŜǘ ǘƻ ƘŀǾŜ ŀ ƳŀǊƪŜǘ ŘŜƳŀƴŘ ŀǎ ŦƻǊ [ƻǎŜΦ ¢ƘŜ 

ǘǊŀŘƛǘƛƻƴŀƭ ŦŀƳƛƴŜ ǊŜƭƛŜŦ ǾŀǊƛŜǘƛŜǎ ƻŦ {ƛƪŀǳΣ {ƛƪƻǾŀƛΣ aƛǎƛƳƛǎƛ ǎǘƛƭƭ ŜȄƛǎǘ ƛƴ ±ŀǾŀΩǳ ǿŜǎǘΣ ǿƘƛƭŜ ǘƘŜ 

traditional ŦŀƳƛƴŜ ŎǊƻǇ ά¢ŜǾŜέ ƛǎ ƴƻǿƘŜǊŜ ǘƻ ōŜ ŦƻǳƴŘΦ 

 

{ǿŜŜǘ ¸ŀƳ όΨ¦ŦƛƭŜƛύ ±ŀǊƛŜǘƛŜǎ 

The sweet yam varieties has been reduced by 36 to 100 per cent for most of Tonga but still 

highest for the Niuas because it is its main food crop due to its tradition, soil and the warmer 

and higher rainfall climate. For the rest, it is traditionally a famine relief crop which are planted 
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and left to re-grow for years without harvest. However, an export market has been found and 

expansion of production by mechanized cultivation in TonƎŀǘŀǇǳ ŀƴŘ Ψ9ǳŀ Ƙŀǎ ǎǘŀǊǘŜŘ ƭŀǎǘ ȅŜŀǊΦ  

 

Giant Taro (Kape) and Tannia (Talofutuna) Varieties 

The cultivation of the Giant taro variety has been reduced by 50 to 80 per cent throughout 

Tonga. Traditional the production increases to the north with its warmer and higher rainfall 

ŎƭƛƳŀǘŜΦ ±ŀǾŀΩǳ ƛǎ ǘƘŜ Ƙǳō ƻŦ Ǝƛŀƴǘ ǘŀǊƻ ǇǊƻŘǳŎǘƛƻƴ ǿƛǘƘ ƛǘǎ CƻƘŜƴƎŀ ǾŀǊƛŜǘƛŜǎΦ ¢ƘŜ Cǳƭŀƛ ǾŀǊƛŜǘȅ 

is one of the famine relief crop in the Niuas. The demand for giant taro in the export market but 

especially the Fohenga varieties is reflected by the high variety numbers in Tongatapu. 

 

The existing tannia varieties in production have dropped by 17 to 57 per cent. The local demand 

for its leaves as the green vegetables and the taro cormel remains high for both local and 

overseas market. ThŜ Ƴŀƛƴ ǾŀǊƛŜǘȅ ƛƴ ǇǊƻŘǳŎǘƛƻƴ ƛǎ aŀƘŜƭŜΩǳƭƛΦ ¢ƘŜ ƭŜŀǾŜǎ Ŏŀƴ ōŜ ƘŀǊǾŜǎǘŜŘ 

Ŏƻƴǘƛƴǳŀƭƭȅ ŦƻǊ ŀōƻǳǘ с ǘƻ мл ƳƻƴǘƘǎ ōŜŦƻǊŜ ǘƘŜ ŀŎǘǳŀƭ ƘŀǊǾŜǎǘΦ Lƴ ŀŘŘƛǘƛƻƴΣ ƛǎ ƛǘΩǎ ƳŜŎƘŀƴƛȊŜŘ 

ǘƛƭƭŀƎŜ ŀƴŘ ǿŜŜŘƛƴƎ ŀǘ ǘƘŜ ŜŀǊƭȅ ƎǊƻǿǘƘ ǎǘŀƎŜǎ Ǉƭǳǎ ƛǘΩǎ ƭŀŎƪ ƻŦ ǎŜǊƛƻǳǎ ǇŜǎǘΦ  Lǘ ƛǎ Ǿǳlnerable to 

drought, so its production is favourable for the western to central districts of Tonga with its soil 

with higher available water for plants. Two rare varieties of Panefu and Lahelahe still exist in 

±ŀǾŀΩǳ ƛǎƭŀƴŘǎ ŀƴŘ ǘƘŜ bƛǳŀǎΦ ¢ƻƴƎŀ Ƙŀǎ ǘƘŜ Ƙƛghest varieties stock and production in all the 

Pacific countries, making it an unique product from Tonga to competitive markets in New 

Zealand and Australia. 

Taro (Talotonga) and Sweet Potato (Kumala) Varieties 

From the survey, the taro varieties existed in production has dropped by 27 to 91 per cent. The 

Ƴŀƛƴ ǾŀǊƛŜǘȅ ƛƴ ǇǊƻŘǳŎǘƛƻƴ ƛǎ ǘƘŜ ƭƻŎŀƭ [ŀǳΩƛƭŀ ǾŀǊƛŜǘȅΦ ¢ƘŜ ƳƛƴƛǎǘǊȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ Ƙŀǎ ƛƳǇƻǊǘŜŘ 

ƎǊŜŀǘŜǊ ǘƘŀƴ пл ǘŀǊƻ ŀŎŎŜǎǎƛƻƴǎ ǎƛƴŎŜ мфулΩǎ ƛƴ ŎƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ ǳƴƛǾŜǊǎƛǘƛŜǎ ŀƴŘ ƳƛƴƛǎǘǊƛŜǎ ƻŦ 

the regiƻƴΦ ¢ƘŜǎŜ ŀŎŎŜǎǎƛƻƴǎ Ƙŀǎ ƭŜŀƪŜŘ ƻǳǘ ǘƻ ŦŀǊƳŜǊǎ ŦƛŜƭŘ ŀǎ ŦŀǊ ŀǎ ǘƘŜ bƛǳŀŦƻΩƻǳ ǿƘƛŎƘ Ƙŀǎ ŀ 

variety call Taro 20, probably from its accession number that came with it. Huge demand from 

overseas market but especially the Niue variety for the New Zealand market maintains its 

production to be high. Its enemies are drought and an insect pest in Tongatapu where it is mass 

produced as a mono-crop. Therefore, higher productions in the western districts and the pest 

are controlled with an insecticide. The higher rate of new varieties cultivated in Tongatapu is 

due to proximity to MAFFF which imported these new varieties.  

 

Similarly for sweet potato the varieties have dropped by 68 to 89 per cent throughout Tonga. 

¢ƘŜ ǇǊƻƭƛŦŜǊŀǘƛƻƴ ƻŦ ǎǿŜŜǘ ǇƻǘŀǘƻΩǎ ƭŜŀŦ ŦǳƴƎŀƭ ŘƛǎŜŀǎŜ called Scab (Elsinoe batatas) in late 

мфтлΩǎ ŘŜǾŀǎǘŀǘŜŘ ŀƴŘ ŜǊŀŘƛŎŀǘŜŘ ŀƭƳƻǎǘ ŀƭƭ ǘƘŜ ǘǊŀŘƛǘƛƻƴŀƭ ǾŀǊƛŜǘƛŜǎ ŜȄŎŜǇǘ ŀƴ ƛƳǇƻǊǘŜŘ ƴŜǿ 
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variety Hawaii. The ministry of Agriculture immediately responded with advising application of 

fungicides for control plus the import of resistant varieties from overseas of more than 40 

accessions (Table 2), while long-term breeding programs of all varieties with the Hawaii variety 

was conducted. The resultant varieties of today are the original Hawaii variety plus the Hawaii 

progeny from those breeding programs. The higher adoption of the new varieties in Tongatapu 

is due to close proximity to the ministry. The two sweet potato weevil Euscepe postfaciatus and 

Cylas formicarus pests prevents the export of sweet potatoes as fresh products, however, 

ŦǊƻȊŜƴ ǇǊƻŘǳŎǘǎ Ƙŀǎ ōŜŜƴ ŀŎŎŜǇǘŜŘ ōȅ ōƻǘƘ bŜǿ ½ŜŀƭŀƴŘ ŀƴŘ !ǳǎǘǊŀƭƛŀΩǎ ǉǳŀǊŀƴǘƛƴŜ. 

 

Cassava (Manioke) Varieties 

The cassava varieties that are currently used by farmers have dropped by 36 to 82 per cent. 

From Table 2, the diversity is relatively uniform throughout Tonga which implies the relative 

larger production of this species for food and or export. In terms of volume, cassava is the 

highest production export frozen mainly to New Zealand. The most preferred variety by farmers 

differs ōȅ ŘƛǎǘǊƛŎǘǎΦ ¢ǊŀŘƛǘƛƻƴŀƭƭȅΣ aŀǘŀƪƛΩŜǳŀ ƛǎ ǘƘŜ Ƴƻǎǘ ƎǊƻǿƴ ǾŀǊƛŜǘȅ ŦƻǊ ŎƻƴǎǳƳǇǘƛƻƴΦ 

However, Engeenga variety is popular due to its shorter durations 8-10 months hence a lower 

production cost. However, the long duration of the quality of the new Fisi variety has gained 

popularity very quickly. The harvest period can start from 10 months to as far as 24 month and 

the roots are still edible with good quality.  

 

The traditional methods of storing all the root crops other than yams is done as live plants at 

the field coupled with sequential harvest. Hence, the longevity of the quality of the Fisi variety 

is slowly dominating the cassava variety with the exception of the Niuas. 

 

Potato (pateta) Varieties 

The potato varieties seedling has always been traditionally imported every season from New 

Zealand and Australia. The ministry has recommended two varieties, Red Pontiac and Sequoia, 

the single supplier imported only the Desiree variety from New Zealand as the cheapest choice. 

Potato is also produced in significant amount but because of its cool temperature requirement, 

it is mainly cultivated in Tongatapu during the cool months of June to August. In Table 2, potato 

production is found in Tongatapu central district. 

 

Vegetables 

The majority of vegetables seeds are imported and most of its production is confine to 

Tongatapu due to the high market demands and access to supply of seeds, fertilizer and 
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chemicals and also the mechanical tillage services. Watermelon is produced significantly for 

local and export market wiǘƘ ǇǊƻŘǳŎǘƛƻƴ ŦǊƻƳ ¢ƻƴƎŀǘŀǇǳΣ Ψ9ǳŀ ŀƴŘ ±ŀǾŀΩǳΦ !ƭƭ ǘƘŜ ǾŀǊƛŜǘƛŜǎ ŀǊŜ 

imported annually with the production season started from May to November. 

Squash is the main export crop with production confine to mainly to Tongatapu. The varieties 

vary with different years and different exporters also, but usually, Delica and Kurijimann is one 

of them.   

 

Fruit Trees 

Overall there is a huge decline in population of fruit trees in the wild, as there is huge reduction 

in the area of undisturbed forest vegetations. Extension of cropping cleared trees by ring-

barking followed by burning of the base result in losses of fruit trees. Yam cultivation also 

requires trellising support from pruning of fruit trees. Lastly, there is very little planting on new 

fruit trees, for various reasons, but mostly the benefits took years to result. In 2008, the 

Ministry of Agriculture in collaboration with the Australian Center of International Agricultural 

Research and the Secretariat for Pacific Community conducted a project 2008 to 2011 on 

improving fruit trees genetics and diversity. The list of promoted species is at Annex III. 

 
 

Table 10:  The total fruit tree species and varieties in Tonga 

Fruit Tree 

Species 

a
  Local & 

Imported 

Varieties
 

Tongatapu Islands ±ŀǾŀΩǳ Islands IŀΩŀǇŀƛ 

Islands 

Niuas 

Islands West Suburb Central East West Town East Islands  

      ------------------------------------ Total Number of Varieties (Number of New Varieties)    ------------------

----------  

Orange  9             

(4) 

4        

(2) 

2     (1)     5         

(2) 

3    

(1) 

3     

(0) 

4     

(0) 

4   

(1) 

3         

(1) 

3          

(1) 

3      

(0) 

Lemon         

Lime 

4             

(1)             

3      

(1) 

1      

(0) 

4         

(1) 

2     

(0) 

3      

(0) 

3      

(0) 

3      

(1) 

3         

(0) 

2          

(1) 

3      

(0) 

Mango 10           

(3) 

4      

(0) 

2     (0) 5         

(1) 

3      

(0) 

8      

(0) 

9     

(1) 

10   

(3) 

7         

(1) 

3          

(0) 

3      

(0) 

Pacific 

Lychee 

6             

(3) 

3     

(0) 

1      

(0) 

3         

(1) 

3    

(0) 

2     

(0) 

2     

(1) 

2     

(0) 

2         

(0) 

3          

(0) 

2      

(0) 

Tahitian 

Chestnut 

4               

(0) 

3      

(0) 

0     (0) 2         

(0) 

3    

(0) 

4     

(0) 

3     

(0) 

4   

(0) 

3         

(0) 

2          

(0) 

2      

(0) 

Soursop 1               

(0) 

1               

(0) 

1               

(0) 

1               

(0) 

1               

(0) 

1               

(0) 

1               

(0) 

1               

(0) 

1               

(0) 

1               

(0) 

1               

(0) 

Malay 

Apple 

1               

(0) 

1      

(0) 

0      

(0)       

1         

(0) 

1         

(0) 

1         

(0) 

1         

(0) 

1         

(0) 

1         

(0) 

1          

(0) 

1         

(0) 

Polynesian 2               2      0     (0) 1         2      1      1      1      2         1          1      
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Plum (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

Guava 3             

(0) 

3      

(0) 

3      

(0) 

2         

(0) 

2      

(0) 

2      

(0) 

1      

(0) 

3      

(0) 

2         

(0) 

1          

(0) 

0      

(0) 

Coconut  6            

(1) 

5     

(0) 

2      

(0) 

3         

(0) 

3    

(0) 

5      

(0) 

3       

(0) 

3     

(0) 

3         

(0) 

4          

(0) 

5            

(0) 

Papaya 4              

(2) 

2      

(1) 

1      

(0) 

3         

(1) 

3     

(1) 

2     

(0) 

2     

(0) 

2     

(0) 

2         

(0) 

2          

(0) 

1           

(0) 

Pineapple               2               

(0) 

2     

(0) 

0      

(0) 

2         

(0) 

2     

(0)     

1     

(0) 

2     

(0) 

2     

(0) 

1         

(0) 

1          

(0) 

1      

(0) 

 

Orange (moli) and Lemon (lemani) Species & Varieties 

The citrus species and variety diversity has dropped for orange by 36 to 82 per cent and for 

lemon by 25 to 75 per cent. The population of citrus species and varieties sweet orange 

(molikai) in the wild and in farms has dropped dramatically due mainly to very little new 

ǇƭŀƴǘƛƴƎΦ ¢ƘŜ Ψ9ǳŀ LǎƭŀƴŘǎ ƛǎ ŦŀƳƻǳǎ ŦƻǊ ƛǘǎ ǎǳǇǇƭȅ ƻŦ ƳŀƴŘŀǊƛƴ όƳƻƭƛǇŜƭƛύ ŀƴŘ ǘŀƴƎŜƭƻ 

(molivaikeli) when it is on season and to a much lesser supply from other islands. The pummel 

όƳƻƭƛǘƻƴƎŀύ ƛǎ ŦƻǳƴŘ ƛƴ IŀΩŀǇŀƛ ƛǎƭŀƴŘǎ ƎǊƻǳǇΣ ŀƴŘ ǎƻǳǊ ƻǊŀƴƎŜ όƪƻƭŀύΣ ƭŜƳƻƴ ŀƴŘ ƭƛƳŜ ŀǊŜ 

mostly found in residential homes throughout Tonga. The new citrus species from the fruit 

project were mostly planted in residential homes with very little plantation planting. 

 

Mango (mango) Pacific Lychee (tava) & Tahitian Chestnut (ifi) 

The species diversity of these fruit trees are being reduced by 0 to 83 per cent for mango, 50 to 

83 per cent for Lychee and 0 to 50 per cent for chestnut. The main threat to fruit trees is the 

change from traditional to modern mono-cropping system. The mechanized tillage demand 

trees to be removed. This reflected by the lower diversity for Tongatapu with higher modern 

ŦŀǊƳƛƴƎ ŎƻƳǇŀǊŜŘ ǘƻ ŦŀǊƳƛƴƎ ǿƛǘƘ ǘƘŜ ƳŀƧƻǊƛǘȅ ǎǘƛƭƭ ǿƛǘƘ ǘƘŜ ǘǊŀŘƛǘƛƻƴŀƭ ŦŀǊƳƛƴƎΦ ±ŀǾŀΩǳ ƛǎ 

famous for its supplies of the Kaimata varieties when it is on season. The Mango lesi varieties 

are quite common from Tongatapu to Niuas in the north. The new varieties in Annex III are yet 

to materialize. 

 

The lychee species diversity are also similar to that of mango, however, the 3 new species from 

the project (Annex Iύ ƛǎ ȅŜǘ ǘƻ ōŜ ǎŜŜƴ ƛƴ ŦŀǊƳŜǊΩǎ ŦƛŜƭŘΦ ¢ƘŜ ŎƘŜǎǘƴǳǘ ƛǎ ǾŜǊȅ ƳǳŎƘ ǘƘǊŜŀǘŜƴŜŘ.  

 

{ƻǳǊǎƻǇ όΨŀǇŜƭŜ ΨƛƴƛǘƛŀύΣ aŀƭŀȅ !ǇǇƭŜ όŦŜƪƛƪŀύΣ tƻƭȅƴŜǎƛŀƴ tƭǳƳ όǾƛύ ϧ DǳŀǾŀ όƪǳŀǾŀύ  

 These 3 species follows the same trend as the previous species but with much lesser 

population and hence diversity. However, there are lesser varieties but seemed to be present in 

every district with no new species introduced. There is huge wild area of soursop in the eastern 
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ǎƛŘŜ ƻŦ ±ŀǾŀΩǳΦ aƻǎǘ ƻŦ ǘƘŜ Ƴŀƭŀȅ ŀǇǇƭŜ ŀƴŘ ǘƘŜ tƻƭȅƴŜǎƛŀƴ ǇƭǳƳ ǎǇŜŎƛŜǎ ŀǊŜ ŦƻǳƴŘ ƛƴ ǎƳŀƭƭ 

numbers in various farms and homes. The Guava species is normally found in the wild 

vegetation mostly in the marshy waterlogged areas northern coastline of Tongatapu, or in some 

abandoned farms, etc. 

 

Coconut 

The diversity of coconut is very much threatened in areas where mechanized tillage is intensive. 

Hence the higher reduced diversity for Tongatapu relatively. It has been estimated that about 

50% of the farms in Tongatapu has its coconut cut down. The 5 local varieties is also varied 

thoughout. The new Red Malayan Dwarf variety introduced by MAFFF in late мффлΩǎ ǿŀǎ 

devasted by the cyclone in 2005 and has never recovered. Replanting programs has been 

auctioned on and off depending on the resources. The Tokomololo Forestry nursery keeps 

producing seedlings for farmers. 

 

Papaya (lesi) & Pineapple (faina) 

The papaya species diversity has found to be maintaining throughout Tonga, but especially the 

local varieties. The new species is only seen at Tongatapu districts reflecting the availability of 

seedlings. Similarly, planting are small number of trees informal manner. However, exporters 

are trying to engage farmers to produce for export to New Zealand. 

Pineapple diversity is very stable with only two varieties targeting the local market. However, 

move has been proposed to seek the New Zealand market for fresh pineapple fruits. 

 

Livestock 

¢ƘŜ ƭƛǾŜǎǘƻŎƪ ǎǇŜŎƛŜǎ ŘƛǾŜǊǎƛǘȅ Ƙŀǎ ōŜŜƴ ŦƻǳƴŘ ǘƻ ōŜ ǾŜǊȅ ƴŀǊǊƻǿΣ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ¢ƻƴƎŀΩǎ 

remoteness. Most of the new breeds were imported for pig, cattle and goat though various 

genetic improvement program of MAFFF. From Annex I the 3 exotic Pig breeds of Large White, 

Landrace and Duroc were imported and cross-bred with Tonga breeds and then distribute the 

hybrid off-springs continuously. From the survey at least one of the breeds or a hybrid is 

actually presence in all the districts but higher occurrence for Tongatapu and the least for the 

Niuas. 

 

Similar for cattle, the exotic breed Brahman and Santa Gertrudus were cross bred and 

distributed with supplement programs from Mormon Church cattle ranch in introducing new 

breeds. The horse species is very stable and the population is very much reduced at the arrival 
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of vehicles. The ducks is similar to the horses with a single breed Muscovy. The poultry breed is 

different where the exotic breeds are mainly for the commercial poultry businesses. 

{ƘŜŜǇ ǿŀǎ ƛƴǘǊƻŘǳŎŜŘ ¢ƻƴƎŀ ƛƴ ǘƘŜ мффлΩǎ ōȅ Ƙƛǎ ƭŀǘŜ ƳŀƧŜǎǘȅ ¢ǳǇƻǳ L±Φ ¢ƘŜ ǎƘŜŜǇ ƛƴǘǊƻŘǳŎŜŘ 

ǿŀǎ ŀ ǘŜƳǇŜǊŀǘŜ ōǊŜŜŘ ŦǊƻƳ bŜǿ ½ŜŀƭŀƴŘ ǿƘƛŎƘ ǿŀǎ ƴƻǘ ŦŀǊƛƴƎ ǾŜǊȅ ǿŜƭƭ ƛƴ ¢ƻƴƎŀΩǎ Ƙƻǘ ŀƴŘ 

humid climate. Its main enemy were stray dogs which attack and kill the sheep during their 

birthing season. In 2002, all the sheep flocks were wiped out. However, in 2005, the Ministry of 

Agriculture in collaboration with Food and Agriculture Organisation (FAO) imported a cross 

bred sheep (New Zealand breed and a CaribbŜŀƴ ǘǊƻǇƛŎŀƭ ōǊŜŜŘύ ŎŀƭƭŜŘ άCƛƧƛ CŀƴǘŀǎǘƛŎ ōǊŜŜŘέ 

from Fiji which seasonally shed off its wool naturally. The 40 ewes and 4 rams reproduced and 

were distributed to about 84 farmers and 5 livestock stations including the outer islands. To 

date, the number has expanded in total to about 900 plus in stations and farmers. 

 

Table 11:  The total number of breeds in Tonga and the number present in each district 

Livestock 

Species 

Local & Exotic 

Breeds 

Tongatapu Ψ9ǳŀ Haapai ±ŀǾŀΩǳ Niua 

 --------------------------  Total number of breeds  (Number of New Imported Breeds) ------------------------ 

Pig                                        4                      

(3) 

4                          

(3) 

3                          

(2) 

2                          

(1) 

3                          

(2) 

2                  (1)                          

Poultry  3                      

(2) 

3                          

(2) 

2                          

(1) 

2                          

(1) 

2                          

(1) 

1                           

Cattle  4                       

(4) 

4                         

(4) 

3                         

(3) 

2                         

(2) 

3                         

(3) 

1                         

(1) 

Horses  1                    

(0)                                    

 1              1              1              1              1             

Goat  2                      

(1) 

2                         

(1) 

2                         

(1) 

1                          1                          1                          

Duck                           1                    

(0)                         

1 1 1 1 1 

Sheep 1                    

(1) 

1                           

(1) 

1                           

(1) 

1                           

(1) 

1                           

(1) 

0                            

 

1.2.4 Species conservation 

Overview: 

 

 Lƴ ƻǊŘŜǊ ǘƻ Ƴŀƛƴǘŀƛƴ ¢ƻƴƎŀΩǎ ōƛƻŘƛǾŜǊǎƛǘȅ, efforts to conserve species that are endangered have 

ǘƻ ōŜ ǳǊƎŜƴǘƭȅ ŀŘŘǊŜǎǎŜŘΦ ¢ƻƴƎŀΩǎ Ǿƛǎƛƻƴ ŦƻǊ ōƛƻƭƻƎƛŎŀƭ ŘƛǾŜǊǎƛǘȅ ŀƴŘ ƴŀǘǳǊal resources are to 

protect, conserve and enrich; and to be enjoyed by present and future generations.  This can be 
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achieved by ensuring that the national targets are aligned with the global Aichi Target 11 in 

thematic areas of forest and marine ecosystems, species conservation, and agro-biodiversity. 

Species conservation activities are currently being implemented in Tonga and executed by 

various stakeholders through external funding.  There are two projects aiming at species 

conservation, currently being executed by MLECCNR, which are the conservation of the 

Polynesian megapodes, and addressing of invasive species. 

 

The Polynesian Megapode 

 

Megapodius pritchardii, monitoring and conservation of Malau   

 

Two Endemic Bird Areas (EBAs) have been found in the NƛǳŀŦƻΩƻǳ ŀƴŘ ±ŀǾŀΩǳ islands for the 

Polynesian megapode and theTongan Whistler respectively. Seven Important Bird Areas (IBAs) 

have been proposed, these are areas where significant seabird colonies and Pacific restricted 

species are known to occur. The islands of Late and Fonualei, the sites of translocation of the 

Polynesian megapode, are also considered. Birdlife International Data Zone provides datasheets 

on each of its site that outline a description of the site, the species that occur on it, its 

biodiversity significance as well as threats and conservation action. 

 

The Polynesian Megapode Megapodius pritchardii or the Malau bird, is  found only in Tonga, 

and is    listed under the IUCN criteria as Critically Endangered (CR) before the translocation 

took place on 1991-1993 to two volcanic islands in the Vava'u Group known to be Late and 

Fonualei. Sixty eggs were buried on Late whereas thirty five eggs and chicks were introduced to 

Fonualei (Watling, 2003). 

 

In 2003 the Van Tienhoven Foundation provided a grant of US$2000 for Dick Watling, an 

Ornithologist to conduct survey in the islands of Late and Fonualei in determined the success of 

translocation efforts of the Polynesian Megapode Megapodius pritchardii in the early 1990s.  

The results of his five days survey were concluded that no megapodes were seen, heard or 

present in the island of Late whereas megapodes population is doubled on Fonualei Island 

approximately to 300-500 megapodes that are present on Fonualei Island. 
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Figure 60:  Distribution of 22 Megapode species in the world 

 

Source: Jones, 1989 

 

 

Nature  

 

Polynesian Megapodes Megapodius pritchardii is known to be restricted to the Island of 

Niuafo'ou. Adult birds are dark slate grey, with a dark ash-grey forehead and crown with slight 

brownish tinge. The feathers of the nape and back of head are lighter slate-grey and slightly 

elongated, forming an indistinct short but broad crest. Area around the lores, eyes and ears are 

virtually bare with some light grey feathers boarding the bare patch. Those on the neck are 

much reduced in length leaving a variable amount of skin of the head and neck bare. The 

feathers above the eye extending back to the nape contrast sharply with the darker crown, 

forming a pale grey streak (only really visible when the birds are in the hand). The feathers on 

the upper throat and chin are pale white. The lower back, rump and wings are washed reddish 

brown, with a white patch at the base of the primary feathers and white upper-tail coverts. 

Both these field characteristics are individually variable and usually concealed. Overall the 

underparts are grey becoming paler on the belly (Lloyd, Sovero and Faka'osi, 2010). The bird 

has very limited abilities, being able to sustain flight for no more than a few metres. However, 

they sue their small wings to assist in rapid maneuvering and short runs on the ground and in 
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leaping from shrub to shrub. They are also agile climbers moving quickly from shrubs and 

sedges to the low canopy. Megapodes are easily found in secondary forests, in dark areas 

where no predators or humans can see them. 

 

Vocalizations 

The song of the male easily distinguishes the Polynesian Megapode bird from other birds within 

its range, but the colour and behaviour combine the dense habitat to make them difficult to 

observe. However, they are not as secretive as casual observations would suggest, but are 

inquisitive birds, moving quickly to investigate the cause of any disturbance in their territory. 

Male megapodes are most frequently heard by whistles whereas female megapodes are 

recognized with a chirp voice (personal observation) during survey on all nest sites. A single 

whistle follow each other in a bout have about the same but get softer towards the end. Both 

male and female Polynesian megapodes always sing a duet. Neighboring pairs respond to each 

other help to go to roost at the same time and in close approximation.  

   

Figure 61:  Singing male Malau at Kele'efuefu  

 

 

 

 

 

 

 

 

 

 

 

 

 
Photo taken by Phillip Parton, 2012 

 

Habitat 

Lloyd, Sovero and Faka'osi studied the habitat of Polynesian Megapode in the island of 

Niuafo'ou during two weeks survey in 2010. Based on this survey, they considerd that, 

historically, Polynesian Megapodes in the island may have been confined to the areas and sites 

near the lakes (Vai Lahi and Vai Mu'a) and they inhabit different types of broad-leaved forest in 
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all succession stages, ranging from secondary forest dominated by Fekika Vao and Fanakio 

Sterculia fanaiho.  

 

According to the most experienced egg collector on the Niuafo'ou Island, Mr. Lafaele Pe'ei, the 

Polynesian Megapodes Megapodius pritchardii always love to stay and breed at dense forests 

and dark places which are hardly visited by feral predators.  

 

Within all the nest sites, it is evident that habitats are likely to be an important determinant of 

the distribution and number of birds. For thirteen sites on Niuafo'ou that were surveyed, 

habitats are changing all the time as it is not protected..  Effective management  depends on 

understanding the relationship between the Malau birds and their habitats, revising the Birds 

Act and other relevant legislation, and compliance 

 

Field Survey 

LL. tǊƻƧŜŎǘ ƘŀŘ ŦƛǊǎǘ ŎƻƴŘǳŎǘŜŘ ǘƘŜƛǊ ǎǳǊǾŜȅ ŀǘ bƛǳŀŦƻΩƻǳ ƛƴ {ŜǇǘŜƳōŜǊΣ 2012 and they had found 

13 nest sites for megapodes. The 13 nest sites on Niuafo'ou consisting of  'Utupalapu, 'Utumea, 

Lolo, Kele'efu'efu, Hikutemotu, 'Akofa, Koko, Teleka, Laloola, Vai Kona, Vai 'Ahau, Motu 

Molemole and Motu Lahi were surveyed by the team for a short period of time.  Desktop 

review, showed that reports were mainly focused on status and conservation strategy of 

Polynesian Megapodes and the acoustic communication of the Polynesian Megapode on 

Niuafo'ou. All data were stored and recorded in a field notebook and photographed of nest 

sites and nesting burrows were taken using a digital and video cameras. (see photo 62-72). 

 

Figure 62:  View of Motu Molemole and Motu Lahi from Hikutemotu lookout 
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Figure 63:  Inactive nesting grounds in Lolo nest site, Niuafo'ou 

 
 

Figure 64:  Dirt track on the way to 'Utupalapu site, dominated by Fekika Vao 

  
 

Mapping nesting grounds 

The GIS unit from the Ministry of Lands, Environment, Climate Change and Natural Resources 

produced and designed the map for all the nest sites and nesting grounds.  All 14 nest sites on 

Niuafo'ou were mapped out together with the new nest site using their coordinates compared 

to the past survey in 2010 and ǇǊŜǾƛƻǳǎ ȅŜŀǊΩǎ ǊŜǎŜŀǊŎƘΦ [ƻƭƻΣ ϥ¦ǘǳǇŀƭŀǇǳ ŀƴŘ ϥ¦ǘǳƳŜŀ ŀǊŜ 

situated outside near the coastal area whereas 'Akofa, Koko, Kele'efu'efu,  Teleka, Laloola, Vai 

Kona, Vai 'Ahau, Motu Lahi , Hikutemotu, Motu Molemole and Motu Late (new nest site)  are 

located around the crater near the Big Lakes (Vai Lahi) and within the Big Lake. The green dots 

show the location of the new active nesting grounds found during the four weeks survey in the 

island of Niuafo'ou. Some of the nest sites contain more than one nesting grounds such as Vai 

'Ahau, Vai Kona, Lolo and Motu Molemole. Figure 65 shows the map of the 14 nest sites with all 

the active nesting grounds located with their coordinates.    
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Figure 65:  Counting number of nesting burrows, birds & eggs 

 
 

During short period of survey on Niuafo'ou, the surveyors were able to count and recorded the 

number of active and inactive nesting grounds on each thirteen sites. Adult birds, chicks and 

eggs were also noted on the survey data sheet. 

 
Figure 66:  Adult Malau found in Laloola nesting ground, Niuafo'ou 

  
SourcŜΥ Ψ!ƴŀ CŜƪŀǳΣ нлмн 

 
















































































































































































