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DEDICATION

To past and current generations of Tuvaluan men and women who have, since the first
settlement of Tuvalu, been the custodians responsible for preserving, enriching and passing
on to future generations their unique indigenous knowledge of their atoll and ocean
environment and biodiversity as their most important, but seriously threatened, foundation
for sustainable atoll development and the first line of defense against climate, environmental
and global change.
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EXECUTIVE SUMMARY
1 INTRODUCTION

The isolated, small, low-lying resource-poor atolls of Tuvalu are clearly on the frontline against
climate change, the escalating impacts natural disasters and declining food, health and energy
security. Because of very limited potential for modern development, Tuvalu’s first line of
defence is the conservation and sustainable use of very limited and highly threatened
biodiversity and the rich indigenous knowledge of these living resources. This Fifth Tuvalu
National Report (5" Report) to the Convention on Biological Diversity (CBD) summarises the
nature, cultural importance, conservation status and threats changes to Tuvalu’s Biodiversity
and actions taken or that need to be taken to promote the conservation and sustainable use of
biodiversity since the submission of the fourth national report in 2010.

2 TUVALU AND ITS BIODIVERSITY
2.1  Geography and Demography

Tuvalu became an independent nation state in 1978, a member of the United Nations in 2000
and ratified the Convention on Biological Diversity (CBD) in 1993. It is a group of nine small
low-lying limestone islands or atolls with a total land area of only 25.9 km? spread over an
ocean area of about 1.3 million km? between 5° and 10.5° S latitude and 176° and 179.5° E
longitude (Carter 1984). Tuvalu’s Exclusive Economic Zone (EEZ) covers an oceanic area of
approximately 900,000 km?.

Funafuti, the most highly populated atoll and capital, has 33 islets encircling a lagoon with a
land area of about 275 km?. One-third of the total area of Fogafale has historically been
unavailable to development until late 2015 due to the presence of the airstrip and the highly-
degraded “borrow pits” from which soil, sand and aggregate were excavated to build the airstrip
during World War 1I. In 2015—16 the barrow pits were reclaimed by infilling with marine
sediments dredged from Funafuti’s central lagoon.

The estimated population of Tuvalu in March 2016 was 10,157, and population densities are
about 425 per km? for Tuvalu and over 2000 per km? for Funafuti, where over half of the
population now lives, almost all on increasingly urbanised Fogafale Islet. The people are almost
all indigenous Polynesians. About 95% of the land in Tuvalu is indigenous customary land
owned by individuals

2.2 Economy

Most Tuvaluans practice subsistence fishing, farming and the harvest of a range of wild, mainly
plant, products. This is especially true outside Funafuti, where people depend on fish, shellfish
and other sea foods, coconut, breadfruit, bananas, taro, pandanus, a limited number of other
crops, pigs, chickens, seabirds and some wild plants as the main locally produced foods. The
limited number of plants are also the main local sources of medicines, fuel, construction and
boatbuilding materials, handicrafts, garlands and perfumes and a wide range of other products.
Only about one-quarter of the population participates in the formal wage economy and
employment is almost exclusively within the public (government) sector. There is only limited




tourism, with most visitors being consultants, officials of international and regional
organizations and business people.

2.3  Geomorphology and Topography

From the ocean to the lagoon side of a typical atoll islet there is usually an uplifted fringing
limestone reef in the wave zone, which may be covered by sandy beach or beach rock. The
beach then becomes a raised rampart of coral rubble deposited during storms. This is commonly
the highest portion of the islet, and normally no more than 4 m above mean sea level (MSL).
Inland from the rampart and extending toward the lagoon are areas of windblown sand and a
thin layer of soil. Limestone outcrops or pavements with little or no soil and low-lying swampy
areas or areas that are periodically inundated are also common.

With an average elevation of only one metre above mean sea level (MSL), Tuvalu’s atolls are
all highly vulnerable to cyclones, tsunamis, king tides and other extreme tidal or weather
events. Fogafale Islet, Funafuti, where nearly half of the country’s population is concentrated,
is on average less than 100 metres wide, making it extremely susceptible.

2.4 Climate

Tuvalu is located in the Southeast Tradewinds belt of the South Pacific Ocean and has a tropical
maritime climate. The annual temperature range is between a daily maximum of 31° C and a
daily minimum of 25° C. Two seasons are recognized, a cooler season, between April and
October and a warmer rainier season from November to March. Annual rainfall ranges from
about 2000 mm in the drier northern islands to 3500 mm in the wetter southern atolls, such as
Funafuti. Severe tropical cyclones periodically affect Tuvalu causing serious damage, the most
recent of which was Tropical Cyclone Pam in March 2015, the strong winds and storm surge
of which coincided with a high spring tide, inundated most atolls of Nui and Nukufetau causing
serious damage to agriculture and biodiversity and forcing more than 300 people to evacuate
their homes. These events cause: 1) coastal erosion and the loss of coastal plants and vegetation,
2) inundation of areas with saltwater, saltwater contamination (incursion) of the freshwater
lens, and increased salt spray, all of which can kill or affect the growth and reproduction of
non-coastal plants and crops on atolls, and can worsen the impact of periodic droughts. ENSO-
related severe droughts (usually during La Nifa phases) periodically affect Tuvalu, especially
the northern atolls, and constitute a major limiting factor on the long-term survival of plants,
particularly introduced non-coastal plants.

2.5  Hydrology and Freshwater Resources

There are no surface freshwater resources in Tuvalu and the only natural freshwater resource
is groundwater in the form of a lens of often slightly brackish freshwater, hydrostatically
floating on higher density saltwater beneath it. The location and degree of development of the
groundwater influences the health of the vegetation and associated wildlife, as well as the
location of village wells and excavated taro pits. Replenishment of the lens is dependent on
rainfall. On Funafuti the freshwater lens is most extensive and highly developed on the largest
islet, Fogafale, although the freshwater resources are extremely limited in relation to the
population size. As a result, much of Fogafale is dependent on household and community
rainwater catchment systems, with periodic droughts limiting the ability to replenish rainwater
catchments.
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2.6 Substrates and Soils

The substrates and soils of Tuvalu are among the poorest in the world. They include exposed
limestone rock, beach or reef rock, sand and gravel, loamy sands, acid peat soils, swamp or
hydromorphic organic soils or muds created in excavated taro pits, and artificial soils. The
natural soils are normally shallow, porous, alkaline, coarse-textured, and have carbonate
mineralogy and high pH values of up to 8.2 to 8.9 and are usually deficient in most of the
important nutrients needed for plant growth. In late 2015, the reclamation and infilling of
extensive areas of borrow pits with dredged lagoon sediments was completed on both north
and south Fogafale Islet adding a significant area of mainly biogenic sand of foraminiferous
origin along with varying proportions of calcareous algae, coral and shells remains.

2.7 Flora and Vegetation

The indigenous terrestrial flora of Tuvalu is very poor, highly disturbed and now numerically
dominated by introduced exotic species. This has been due to the selective removal of
indigenous species and vegetation for growth of settlements, construction, boatbuilding,
firewood, medicine, tools and handicrafts and other purposes; and the deliberate and accidental
introduction of a wide range of non-indigenous plants, some of which have important cultural
plant and some invasive weeds. The resultant total number of terrestrial vascular plants
reported present, at some time in Tuvalu is about 362 species, or distinct varieties, of which
only about 59 (16%) are possibly indigenous (Table 1. The remaining 303 species (83% of the
flora) are non-indigenous species that have been introduced by humans, some of which may
have been at one time or another early aboriginal introductions by Pacific Islanders into
Tuvalu. The total recorded flora of Funafuti is about 356, with 7 additional indigenous species
having been reported from the other atolls (Thaman et al. 2012; Thaman 2016).

There are no endemic plant species that are unique to Tuvalu, with almost all of the indigenous
plants being widespread, easily-dispersed pan-tropical or pan-Pacific coastal species that have
the ability to cope successfully in environments with loose shifting sands, soil-less limestone
and rock outcrops, high wave action, high salinity and sea spray, periodic flooding, strong
sunlight, strong winds and drought, all conditions common on the atolls of Tuvalu. The low
number of indigenous species is an indication of the lack of habitat diversity on atolls compared
with larger high islands, the difficulty of cross-ocean dispersal by plants, and the difficulty of
long-term survival in the harsh atoll environment which is dominated by high salinity

2.8 Terrestrial Ecosystems and Vegetation

Despite severe habitat degradation, selective removal and over harvesting of important plants
and increasing dominance of introduced species, there remains a significant amount of
indigenous inland and coastal littoral vegetation in various stages of disturbance which
constitute the main terrestrial ecosystems. These are found mainly on the uninhabited reef
islets. The main vegetation or land cover types that constitute the main terrestrial ecosystems
found in Tuvalu, of which there are many combinations and shared species, include inland
broadleaf forest and woodland, coastal littoral forest and scrub, mangroves and wetlands,
coconut woodland and agroforest, excavated taro gardens, village houseyard and urban
gardens, intensive vegetable and food gardens, constantly disturbed ruderal vegetation, beaches,
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coral rubble and coastal beach rock and unvegetated recently reclaimed areas infilled with
lagoon sediment

2.9 Terrestrial Fauna

The indigenous terrestrial vertebrate fauna of Tuvalu includes no indigenous land mammals,
amphibians or freshwater fishes. There are some of terrestrial reptiles, all lizards, one of which
is Tuvalu’s only recorded endemic vertebrate, the Tuvalu forest gecko (Lepidodactylus
tepukapili, which was found on Tupuka Islet, Funafuti. Of particular importance are 28 species
of indigenous birds, approximately 20 of which are sea birds and a few are migratory species.
Birds are also a very important traditional food source and a wide range of birds have been
traditionally hunted. Notable terrestrial invertebrates include land or shore crabs, including the
coconut crab, with most of the smaller crabs being used as preferred fish bait. Also important
are a range of land snails that are used to make shell leis and handicrafts, and four endemic
land snails and two jumping spiders were reported from Hedley’s expedition in the late 1800s.
There is also a range of largely unassessed other invertebrates.

2.10 Marine Biodiversity

Tuvalu’s marine environment is the main local source of animal protein, products, such as
shells, for handicraft production and revenue from licensing agreements with foreign fishing
nations fishing within Tuvalu’s EEZ. Exploitation at the local level is mainly for subsistence
use, although there has been limited local commercial fishing of finfish and shellfish for local
sale and limited export on Funafuti.

The marine environment comprises of five main ecosystems or ecological zones; these include
intertidal flats, subtidal lagoon areas, subtidal Oceanside reefs and oceanic and open water,
with mangroves included as both terrestrial and marine ecosystems. Within each of these often
overlapping zones are many combinations of habitat types, including algal flats, coral reefs,
channels or reef passes, soft sandy and hard substrates or bottoms and seamounts, each with
their own characteristic biological communities. All of these zones are important fisheries with
the intertidal flats being among the most important, over exploited, and increasingly vulnerable
traditional fisheries.

Studies of Tuvalu’s finfish resources, including sharks, rays and eels, suggest that the total
number of inshore fish and offshore species could be 900 or more, about 500 of which are
recognized by Tuvaluan names. The marine invertebrate fauna includes an incredible but
threatened diversity of bivalve, gastropod and cephalopod molluscs, crustaceans, echinoderms,
corals and other marine invertebrates. Almost of these species have been overfished or in
declining numbers.

3 IMPORTANCE OF BIODIVERSITY AND ECOSYSTEM (BES)

For Tuvalu, food, health, livelihood, environmental and cultural security ultimately depend on
the conservation of biodiversity and ecosystem services (BES)—the benefits people obtain

Xiii




from ecosystems, which are broken down into four categories: provisioning, regulating,
cultural and supporting services.

3.1  Provisioning Services (products necessary for food, health and livelihood security)
include: 1) foods, such as staple and supplementary ground and tree crops, domesticated
animals and their food, and wild terrestrial plants and animals and a wide range of marine
foods, including seabirds, turtles, finfish, shellfish, crustaceans and other marine invertebrates;
2) raw materials including wood for construction, woodcarving, boatbuilding, toolmaking and
other purposes, fibre, cordage, seeds, flowers and other plant materials used for making
handicrafts, body ornamentation and other purposes and organic mulching and fertilizers that
are so vital in dry, infertile soils; 3) fresh water, which is essential for the health and survival
of all life, is extremely limited, with local freshwater resources consisting of only limited
groundwater, water and drinks from coconuts and water-rich fruits and vegetables; 4) energy
in the form of fuelwood and other plant biomass for cooking, food preservation and other
purposes; 5) traditional medicines, almost exclusively from plant resources; and 6) ornamental
and fragrant materials, including flowers, leaves, seeds and other plants parts and marine
products, particularly shells, for the productions of garlands, jewellery, scented coconut oil and
perfume and important exchange items.

3.2  Regulating Services (benefits obtained from the regulation of ecosystem processes)
include: 1) climate regulation, including carbon sequestration, temperature and moisture
regulation, and shade and protection from ultraviolet light; 2) water regulation, especially the
regulation of water flow between the open ocean and lagoons and the flushing and renewal of
water in lagoons needed to purify and oxygenate lagoon water and facilitate the flow of
nutrients, planktonic larvae and the movement of migratory and schooling species; 3) erosion
control and protection from strong winds and salt spray provided by healthy coastal
vegetation, beaches, coral reefs and algal beds; 4) waste management, decomposition and
purification including detoxification performed by insects, fungi and detrivores,
bioremediation by land and marine plants, and purification/detoxification of water, soil and air
by trees, plants and filter-feeding organisms; and 5) pest and disease control of weeds, insects,
invasive algae and diseases by natural or introduced predators, including control of invasive
marine algae and algal blooms by marine organisms.

3.3  Cultural services (non-material benefits from ecosystems through spiritual
enrichment, cognitive development, reflection, recreation, and aesthetic experiences) include:
1) aesthetic values such as colour, fragrance, appearance, humour, architecture, gardening,
folklore, motifs and patterns or designs in arts and crafts, symbols, emblems, plants or animals;
2) spiritual and historical values, such as chiefly foods, ceremonial and burial valuables,
place names, lyrics of songs; 3) recreation and sports, e.g., skilled fishers, navigators,
dancers, singers, etc. which depend on BES.; 4) tourism and travel, both international and
internal, are dependent on healthy BES; 5) science and education, based on study of BES,
with some of the first studies of Pacific shells, insects and the formation of atolls being
conducted in the late 1880s in Tuvalu.
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3.4  Supporting services (services necessary for the production of all other ecosystem
services) include: 1) primary production to support all natural and cultural food chains,
production systems and to produce healthy soils and beaches.; 2) soil, sediment, sand, rubble
and substrate provision

so crucial for atolls; 3) nutrient recycling by terrestrial and marine plants (e.g., fallow
vegetation), animals and micro-organisms; 4) habitat provision for both terrestrial and marine
organisms is provided by healthy BES, particularly important of which are intact coastal littoral
forest and; 5) pollination, which is essential for the fruiting, production and reproduction of
flowering plants and the optimum functioning of both natural communities and agricultural
systems and is performed by a range of bees, flies, butterflies, moths and other insects, birds
and geckos and skinks; 6) dispersal and migration pathways, connectivity and spawning
aggregations for the spread, reproduction, re-establishment and survival of populations of most
organisms.

4 MAJOR TRENDS OR CHANGES IN THE STATUS OF BIODIVERSITY AND
ECOSYSTEM SERVICES

The main trends or changes in the status of biodiversity and ecosystem services (BES) in
Tuvalu are mainly an increasing loss of species diversity and declining population levels of
some important species within many of the main ecosystems discussed above, including the
resultant degradation of ecosystems and loss BES. This loss includes the loss of agricultural
diversity within Tuvalu’s traditional agricultural ecosystems. The main ecosystems that are
under threat are: 1) coastal forest and vegetation; 2) mangroves; 3) agricultural ecosystems,
particularly intensive excavated swamp taro gardens and traditional food crop cultivars; 3)
coral reefs, beaches and near-shore lagoon and Oceanside marine ecosystems.

Within all of these ecosystems there is a wide range of threatened plants and animals, with over
half of over 1000 named species or groups of species, considered extirpated, rare or threatened
and in need of conservation by local communities. Among the most threatened species are: 1)
a wide range of small and large finfishes, including eels, sharks, rays, dolphins and turtles; 2)
small and large shellfish; 3) octopus and squid; 4) marine and land crabs; 5) sea cucumbers; 6)
hard and soft corals; 7) a wide range of native coastal, mangrove and inland trees, shrubs, vines,
ferns and other herbaceous species, almost all of which are culturally-important multipurpose
plants; 8) ultivated food, ornamental and multipurpose plants; 9) cultivars of important food
crops; 10) land and seabirds; 11) reptiles; and 12) insects and arthropods

5 MAJOR THREATS TO BIODIVERSITY AND ECOSYSTEM SERVICES

The mains drivers of this loss of BES which have remained essentially the same since the 4™
Report to the CBD. Direct drivers include: 1) climate change and sea-level rise; 2) impacts of
extreme weather and tidal events, particularly tropical cyclones, storm waves and prolonged
droughts; 3) coastal deforestation and beach erosion; 3) overexploitation of terrestrial plants
and animals; 4) overfishing; 5) invasive alien species and diseases (IAS) and feral animals; 6)
urban and village expansion, land clearance and land reclamation; 7) solid and liquid waste
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management and water pollution; and 9) feral animals; and indirect drivers include 10) loss of
knowledge, particularly indigenous knowledge, and lack of awareness lack of awareness,
particularly among the younger generation; and 11) inadequate governance and legislation.

6 ACTIONS TO ADDRESS LOSSES OF BIODIVERSITY AND ECOSYSTEM
SERVICES

Interventions favored by communities include: 1) enforceable conservation legislation,
including stronger local by-laws; 2) establishment or strengthening of a system of marine
managed areas, including no-take MPAs; 3) designation of selected uninhabited, preferably
pest-free, reef islets or forest remnants as reserves for threatened plants and animals; 4)
restrictions on exploitation of threatened species until numbers recover; 5) replanting of coastal
protection species; 6) beach protection, restoration and enrichment programmes; 7)
establishment of agricultural conservation and enrichment areas, including improved excavated
taro pit gardens, coconut dominant agroforestry plots and village gardens; 8) improved
windbreaks, hedges and seawalls; 9) development of re-vegetation soil enrichment
programmes for reclaimed barrow pit and lagoon land; 10) nursery and propagation capacity
development;11) improved pig and chicken husbandry systems, including improved fodder
resources; 12) improved marine pollution control and waste management; 13) strengthened
international and national biosecurity and IAS eradication and management programmes; 14)
national awareness and education programmes, including the recording and teaching traditional
knowledge; and 15) promotion of nature and cultural tourism sites and “living laboratories” for
Tuvaluans, to learn about Tuvalu’s biodiversity and ecosystem services.

7 TUVALU NBSAP, THE AICHI TARGETS AND SUSTAINBLE
DEVELOPMENT GOALS

Tuvalu has tried to achieve most of the goals of the NBSAP; and although most of the Aichi
Biodiversity Targets (ATs) and Sustainable Development Goals (SDGs) are relevant to Tuvalu,
some are of higher priority and others may be less attainable or less relevant for the isolated,
fragmented, low-lying, resource- and biodiversity-poor and culturally homogenous Polynesian
atolls of Tuvalu.

8.1  NBSAP Activities and the Aichi Biodiversity Targets (ATs)

Priority NBSAP activities related to the respective Aichi Biodiversity Targets (ATs) include:

e AT 6 - Raising awareness of the importance of biodiversity, the most important of
which have been initiatives by the Agricultural, Fisheries, Environment and Education
Departments, the main partners in BES conservation.

e AT 5 - Efforts to arrest degradation on uninhabited atoll islets and to establish CAs and
LMMA:Ss in the nearshore marine areas.
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AT 6 — Establishment a system of LMMASs and party to The Nauru Agreement, an
eight-country agreement to cooperatively manage the control the western and central
Pacific tuna stocks.

AT 7 — Programmes to restore and enrich traditional taro pit gardens (pela) and
coconut-dominant agroforestry systems with “climate-ready crops and to increase
production and diversity of short-term home vegetable gardens.

AT 8 — Efforts control sewage seepage into Funafuti lagoon and the freshwater table,
conversion of waste into compost, and source control and more efficient and re-use of
wastewater.

AT 9 — Tuvalu Invasive Species Committee coordinated by DOE stablished in 2015;
biosecurity staff received training in 2012, but management the most serious IAS (rats,
yellow crazy ants, weeds, crop diseases and kou leafworm remain problematic and
probably requires assistance from international partners

AT 10 — Tuvalu has remains committed and involved in most international initiatives
addressing climate change and anthropogenic impacts on BES including the recently
established Coalition of Low Lying Atoll Nations on Climate Change (CANCC).

AT 11 — Funafuti Conservation Area (FCA) (Kongatapu) established which clearly
protects a significant percentage of Tuvalu’s ecologically important ecosystems; and
similar protected areas are being protected under local by-laws on the outer atolls.

AT 12 — Because Tuvalu has virtually no endemic plants and animals, the emphasis of
biodiversity conservation in Tuvalu has focused on the conservation, restoration and
enrichment of a wide range of threatened culturally and ecologically important plants,
animals and fish that are central to sustainability in Tuvalu. Indicator species are also
being identified to assess the effectiveness of conservation efforts. There have been
effective protection regimes and associated awareness campaigns to protect turtles,
giant clams and some threatened sea birds of global conservation interest.

AT 13 — There has been some support for the protection, propagation and increased
planting of cultivars of Tuvalu’s staple food crops under the GCCA Agroforestry
Project and Department of Agriculture initiatives.

AT 14 — Effort has been placed on increasing the capacity and efficiency of rainwater
catchment and storage systems, which for Tuvalu, are seen as a “critical” part of the
“freshwater ecosystem” and central to the health of atoll plants, animals, crops and
people.

AT 15 — Given its small forest area there is limited scope for Tuvalu to play a major
role in mitigation to enhance carbon stocks, apart from the protection of the
photosynthetic capacity of their reefs and algal beds, although there is very limited
scope for replanting coastal forest and mangrove species to make a symbolic
contribution, the main contribution of which would be coastal and wildlife habitat
protection.

AT 17 — Participatory community and government consultations were held in 2016 to
update the Tuvalu NBSAP.

AT 18 - As a small island state inhabited and governed by indigenous Polynesian
people, Tuvalu has been very active in the recording and application of ILK to the
conservation and sustainable use of biodiversity, with the full and effective
participation of indigenous and local communities.

AT 19 — Efforts have been made to improve, share and apply the knowledge, science
and technologies relating to biodiversity as a central theme in projects of the
Agroforestry, Locally Managed Marine Areas, Disaster Risk Management, NAPA,
R2R and other programs.
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e AT 20 — Has mobilized financial resources to achieve as many of the ATs in
accordance with the process in the Strategy for Resource Mobilization.

ATSs that have been less well addressed are:

e AT 2 - integration of biodiversity values into national and local development and
poverty reduction strategies, planning processes and accounting and reporting systems.

e AT 3 - elimination or phasing out of incentives and subsidies harmful to biodiversity
and introduction of positive incentives for the conservation and sustainable use of
biodiversity.

e AT 4 — Implementing plans for sustainable production and consumption to keep the
impacts of use of natural resources well within safe ecological limits.

e AT 16 — Little action in relation to Nagoya Protocol on Access to Genetic Resources
and the Fair and Equitable Sharing of Benefits Arising from their Utilization, again due
to limited potential for bioprospecting and the exploitation of terrestrial plants animals
and micro-organisms that are unique to Tuvalu.

8.2  NBSAP Activities and the Sustainable Development Goals (SDGs)

The SDGs of most concern in Tuvalu (numbers in parentheses) are food security (2), good
health and wellbeing (3), quality education (4), clean water and sanitation (6), affordable
clean energy (7), responsible consumption and production (12) and (although there are no
cities in Tuvalu) sustainable cities and communities (11), in terms of making Tuvalu’s human
settlements inclusive, safe, resilient and sustainable. All these SDGs have been addressed in
some way in NBSAP activities, because all are dependent on the conservation and enrichment
of our very limited and highly threatened atoll BES and on building synergies between ILK
and modern scientific knowledge (MSK) as a basis for finding the right combinations of “soft”
and “hard” interventions needed to promote sustainable atoll development.

Other priority SDGs include climate action (13), which although combatting climate change
by regulating emissions has limited relevance for Tuvalu given its small population and low
overall emissions, developments in renewable energy, particularly solar energy, are very
important. Of central importance and a focus of many NBSAP activities are life below water
(14), the conservation and sustainable use of nearshore and offshore marine resources, and life
on land (15), the conservation, restoration and sustainable use of limited atoll terrestrial BES.
And peace, justice and strong institutions (16) and partnerships for the goals (17) are also
important, especially in the context of developing strong legislation and enforcement and
developing appropriate partnerships to increase the capacity of Tuvalu to manage BES,
especially in the promotion of new hybrid solutions to managing BES as a basis for sustainable
development.

Of the remaining SDGs, ending poverty (1), gender equality (5) and reduced inequalities
(20), although of relevance, are not considered serious problems in Tuvalu; decent work and
economic growth (8) are important but problematic due to small size, limited land area,
extremely narrow resources base, geographic isolation, and small local market size; and
industry, innovation and infrastructure (9), although playing critical roles in facilitating
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improved livelihoods, health and sustainable use of limited biodiversity, prospects for
“industrialization” are virtually non-existent in Tuvalu.

With respect to SDGs 1, 2, 14 and 15, although there is no stark poverty and hunger as found
in some countries, there are serious issues related to food security and food dependency,
sustainable agriculture and fishing, and the increasingly serious levels of malnutrition and
nutrition-related non-communicable diseases that are strongly linked to a shift from diets based
on nutritious local foods to a dominance by nutritionally inferior imported foods and drinks.

Finally, unlike the Aichi Targets, there is very up-front in the SDGs about the importance of
indigenous knowledge and culture; and if SDGs like quality education, sustainable
communities and life below water, life on land, strong institutions, etc. are not linked to
Tuvaluan culture’s central role in BES conservation, achieving these goals will be problematic.
Similarly, although international partnerships are critical to both the ATs and the SDGs,
perhaps more important in Tuvalu is strengthening of local partnerships between national-level
institutions and local communities, which, along with local leadership, will ultimately
implement, monitor and determine the success or failure of conservation initiatives in Tuvalu.
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Part I: Introduction and Overview of Tuvalu and its Biodiversity

1. INTRODUCTION

The isolated, small, low-lying resource-poor atolls of Tuvalu are clearly on the frontline
against climate change, sea-level rise, the increasingly devastating impacts of extreme events
and natural disasters and declining food, health and energy security. Because of very limited
potential for modern urban and commercial development, Tuvalu’s first line of defence
against these negative changes is the conservation and sustainable use of its very limited and
fragile terrestrial, freshwater and marine biodiversity and our rich indigenous knowledge of
these living resources — both of which are under threat. This Fifth Tuvalu National Report (5%
Report) to the Convention on Biological Diversity (CBD) summarises the nature, cultural
importance, conservation status and threats changes to Tuvalu’s Biodiversity and actions
taken or that need to be taken to promote the conservation and sustainable use of biodiversity
since the submission of the fourth national report in 2010. The report was formulated
following the guidelines® set out by the CBD parties. It includes:

Part 1. An overview of Tuvalu’s geography and biodiversity, including up-to-date
information on location, island types, demography, economy, geomorphology and
topography, climate, hydrology and freshwater resources. Soils and substrates, flora,
terrestrial ecosystems and vegetation, terrestrial fauna, marine biodiversity, including
finfish and non-finfish resources.

Part I11. An update on the status of biodiversity, trends, and threats and implications for
human well-being, including: the importance of biodiversity and ecosystem services
(BES) (provisioning, regulating, cultural and supporting services) for Tuvalu; major
trends and status of BES in Tuvalu; and major threats to BES.

Part I1l. A Review of the activities and progress made in relation to the themes and
objectives of the Tuvalu NBSAP, the Aichi Biodiversity Targets and the Sustainable
Development Goals

2. TUVALU AND ITS BIODIVERSITY

2.1  Geography and Demography

Tuvalu (formerly known as the Ellice Islands when it was part of the British Gilbert and Ellice
Islands colony) became an independent nation state in 1978, a member of the United Nations
in 2000 and ratified the Convention on Biological Diversity (CBD) in 1993. It is a group of
nine small low-lying limestone islands or atolls with a total land area of only 25.9 km? spread
over an ocean area of about 1.3 million km? between 5° and 10.5° S latitude and 176° and
179.5° E longitude (Carter 1984). The nearest island groups are Kiribati (Gilbert Islands),
Samoa, Wallis and Futuna, Fiji and the isolated island of Rotuma which is part of Fiji (Fig.
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1). As a result of the spread of islands over a vast expanse of sea, Tuvalu’s Exclusive Economic
Zone (EEZ) covers an oceanic area of approximately 900,000 km?.
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Figure 1: Map of the Pacific Islands showing the locations of the Tuvalu

The nine atolls, which extend over a distance of about 570 km from Nanumea in the northwest
to Niulakita in the southeast (Fig. 2a), include five classic “true atolls” consisting of varying
numbers of reef islets or motu surrounding or bordering a central lagoon or lagoons
(Nanumea, Nui, Nukufetau, Funafuti and Nukulaelae)(Fig 3); three single raised limestone
islets with no central lagoon, but with small remnant landlocked “fossil” lagoons (Niutao,
Nanumaga and Niulakita); and one, Vaitupu, the island with greatest land area of 5.6 km?
which is intermediate to these and which is a broad, pear-shaped limestone island with two
small relatively land-locked internal lagoons (Fig. 3) Most of the islands of Tuvalu have an
average elevation of only 1 to 2 m above sea level with only limited areas rising above 3 m
(Carter 1984; Rogers 1991; Thaman et al. 2013). .
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Figure 2: a) Map of Tuvalu showing the locations of the nine atolls from Nanumea in the
northwest to Niulakita in the southeast (left) (Source: www.nowshoptime.com); and b) map of
Funafuti Atoll showing the central lagoon and the individual reef islets (motu), including
Fogafale Islet, The largest and most populated islet and capitol of Tuvalu, along the eastern
side of the Lagoon (Source: Tuvalulslands.com)

Figure 3: Aerial photos of Fogafale Islet, Funafuti Atoll (left) showing the open ocean on the
left and the central lagoon on the right; and Vaitupu Atoll (right) with two small almost
landlocked lagoons (far left and centre right)(Photos: Thaman 2003).

Funafuti, the most highly populated atoll and capital of Tuvalu, has 33 islets encircling a
lagoon about 23 km long and 18 km wide with a surface area of about 275 km?, by far the
largest lagoon in Tuvalu (Fig. 2b). The total land area of Funafuti is 2.8 km? and Fogafale, the
largest and easternmost individual islet, which is about 500 m wide at its widest point, is the
seat of the Tuvalu government, although the entire atoll of Funafuti is officially the capital.
One-third of the total area of Fogafale has historically been unavailable to development until
late 2015 due to the presence of the airstrip and the highly-degraded “borrow pits” from which
soil, sand and aggregate were excavated to build the airstrip during World War 11 (Carter 1984;



Smith 1995). In 2015—16 the barrow pits were reclaimed by infilling with marine sediments
dredged from Funafuti’s central lagoon. The currently most prominent structures and
developments on the atoll include the Taiwan government-funded Tuvalu Government
Building completed in 2004; the Vaiaku Lagi Hotel; the air terminal and runway; the new
Tuvalu Sports Complex, which was developed with imported soil and plants (including
weeds) from Fiji; the Church of Tuvalu in Vaiaku; and the port and Princess Margaret Hospital
to the north of the main settlement. There are also new settlements in South and North
Fogafale that accommodate communities from the other atolls.

The estimated population of Tuvalu in March 2016 was 10,157 down from an estimated
10,782 in 2014 due to emigration overseas. Population densities are about 425 per km? for
Tuvalu and probably over 2000 per km? for Funafuti, where over half of the population now
lives, almost all of whom are on the increasingly urbanised Fogafale Islet (Index Mundi 2014;
Country Meters 2014). The people are predominantly Polynesians, although the people of Nui
Atoll are culturally and linguistically Micronesians of | Kiribati descent and, because of the
long relationship with Kiribati under the Gilbert and Ellice Islands Colony, there has been
considerable intermarriage between Tuvaluans and | Kiribati and a strong Kiribati influence
on Tuvaluan culture, including the use of plants.

About 95% of the land in Tuvalu is customary land owned by individuals, with some
communal lands and crown land on a few of the islands. The land tenure system is based on
inheritance from father or mother to sons and daughters and sub-division of land between the
landowners themselves. This has led to the fragmentation of land by continual division,
multiple ownership and disputes over land boundaries which is sometimes a hindrance to
conservation and restoration initiatives.

2.2 Economy

Economically, most Tuvaluans practice subsistence fishing, farming and the harvest of a range
of wild, mainly plant, products. Only about one-quarter of the population participates in the
formal wage economy. This is especially true outside Funafuti, where people depend on fish,
shellfish and other sea foods, coconut, breadfruit, bananas, taro, pandanus, a limited number
of other crops, pigs, chickens, seabirds and some wild plants, such as the bird’s nest fern
(laukatafa) as their main locally produced foods. The limited number of indigenous wild
plants and other plants and a limited range of marine products are also the main traditional
sources of medicines, fuel, construction and boatbuilding materials, handicrafts, garlands and
perfumes and a wide range of other products (Thaman et al. 2012),

Until independence, the main source of cash income and foreign exchange was coconut oil
and copra made from the dried flesh of coconuts. The sale of Tuvalu’s stamps (many of which
feature biodiversity) has historically been a significant source of government revenue. Wage
employment is almost exclusively within the public (government) sector, with a limited
number of people working in a small private sector. The main sources of government revenue
and foreign exchange are currently licensing fees and royalties from foreign vessels fishing in
Tuvalu’s EEZ, remittances from Tuvaluan merchant seamen, fishermen and others working
or living overseas, official development aid and income from the Tuvalu Trust Fund that was
established at the time of independence. Substantial income has also come from the lease of
Tuvalu’s Internet domain name “.tv”’. There is only limited tourism, with most visitors being



consultants, officials of international and regional organizations and business people (Carter
1984; Thaman et al. 2013).

2.3  Geomorphology and Topography

From the ocean to the lagoon side of a typical atoll islet there is normally distinction zonation
of substrates and associated vegetation. In the case of Funafuti, there is usually an uplifted
fringing limestone reef in the wave zone on the ocean side, which may be covered by sandy
beach or beach rock (Fig. 4). The beach then becomes a raised rampart or ridge of coral rubble
deposited during storms. This is commonly the highest portion of the islet, and normally no
more than 4 m above mean sea level (MSL). This is the case along the east coast of Funafuti,
where there is a substantial coral rubble or shingle rampart that has been thrown up by major
tropical cyclones, the most recent of which was Tropical Cyclone Bebe in 1971 (Fitchett 1987)
(Fig. 5a). Inland from the rampart and extending toward the lagoon are areas of windblown
sand and a thin layer of soil. In the case of Fogafale Islet, Funafuti, just inland from the rampart
is a limited area with a “back-beach” basin bordered with mangroves (Fig. 5b), an area, which,
based on a geological map in 1896, formerly covered much of the interior part of Fogafale
Islet before the airstrip was built in 1942 (Kayanne c. 2007; Thaman et al. 2012). Toward the
lagoon shore, increasingly fine deposits are of lagoonal origin. Limestone outcrops or
pavements with little or no soil and low-lying swampy areas or areas that are periodically
inundated are also common (Fosberg 1949; Thaman 2008).

With an average elevation of only one metre above mean sea level (MSL) and the highest
areas being less than 5 metres MSL, Tuvalu’s atolls are all highly vulnerable to cyclones,
tsunamis, king tides and other extreme tidal or weather events, making Tuvalu one of the most
vulnerable countries in the world to climate change and rising sea levels. Fogafale Islet,
Funafuti, where nearly half of the country’s population is concentrated, is on average less than
100 metres wide, making it extremely susceptible. Tuvalu, its people and its limited
biodiversity inheritance are clearly on the frontline in the battle against climate change and
sea-level rise.
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Figure 4: Aerial view looking west across south Fogafale Islet, Funafuti Atoll, Tuvalu showing
the Raised ocean side fringing reef encrusted with red coralline algae, the intertidal reef flat,
beach and upraised coral rampart, inhabited and vegetated zone and th
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Figure 5: Coral rubble rampart caused by tropical cyclone waves and surge the most recent
serous event being Tropical Cyclone Bebe in 1971 (left); back-beach basin bordered by
mangroves, togo (Rhizophora stylosa), east Fogafale Islet, Funafuti (Photos: R. Thaman




2.4 Climate

Climatically, Tuvalu is located in the Southeast Tradewinds belt of the South Pacific Ocean
and has a tropical maritime climate. The annual temperature range is between a daily
maximum of 31° C and a daily minimum of 25° C. Two seasons are recognized, a cooler
season, between April and October, when the Southeast Tradewinds are strongest, and a
warmer rainier season from November to March, when the winds are more westerly or
northerly. Annual rainfall ranges from about 2000 mm in the drier northern islands of
Nanumaga and Niutao, to 3500 mm in the wetter southern atolls, such as Funafuti, with most
rain coming during the warm season (Rodgers 1991). Tropical cyclones were traditionally
uncommon, with major tropical cyclones affecting Tuvalu in 1883, 1972 (Tropical Cyclone
Bebe), and in 1990 (Tropical Cyclones Val and Ofa). Most recently, during Tropical Cyclone
Pam in March 2015, strong winds and storm surge that coincided with a high spring (‘king”)
tide inundated most atolls of Nui and Nukufetau causing serious damage to agriculture and
forcing more than 300 people to evacuate their homes (Malakai and North 2015). And, again
in December 2015 gale force winds and rain during Tropical Cyclone Ula destroyed homes
and uprooted trees (Pacific Beat 2015).

Heavy waves, spring tides and exceptionally high spring tides that are coupled with heavy
winds, and low pressure systems (known as “king tides”) affect both the ocean and lagoon
coasts and often flood the interior areas of atolls. These events cause: 1) coastal erosion and
the loss of coastal plants and vegetation, 2) inundation of areas with saltwater, saltwater
contamination (incursion) of the freshwater lens, and increased salt spray, all of which can kill
or affect the growth and reproduction of non-coastal plants and crops on atolls, and can worsen
the impact of periodic droughts. EI Nifio events and predicted increases in sea level due to
global warming also contribute to the increased frequency and severity of such events
(Thaman et al. 2013).

ENSO-related severe droughts (usually during La Nifia phases) periodically affect Tuvalu,
especially the northern atolls, and constitute a major limiting factor on the long-term survival
of plants, particularly introduced non-coastal plants. The drought of 2011 was particularly
serious, during which a state of emergency was declared in September 2011 due to water
shortage on Funafuti and Nukulaelae with uncertain reserves on some of the other atolls (Vula
2011; Duncan 2012)), during which water had to be imported from overseas (Duncan 2012).
Most recently in early 2016 Tuvalu again experienced prolonged drought conditions that
seriously impacted human health, agriculture and the health of plants and animals.

2.5  Hydrology and Freshwater Resources

There are no surface freshwater resources in Tuvalu and the only permanent freshwater
resource is groundwater in the form of a lens of often slightly brackish freshwater,
hydrostatically floating on higher density saltwater beneath it. The height of the freshwater
lens above sea level and the level of salinity vary in relation to the elevation, geology, texture,
shape and width of islets, the amount of salt water incursion and the amount of water use and
rainfall. Replenishment or recharge of the lens is dependent on rainfall. During excessively
wet periods, especially during high spring tides and king tides, pools are sometimes found in
areas where the lens is close to the surface, although these same tides are responsible for
saltwater incursion and pollution of the freshwater lens. The location and degree of
development of the groundwater resource influences the health of the vegetation and
associated wildlife, such as seabird colonies, as well as the location of village wells and
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excavated taro pits. On Funafuti the freshwater lens is most extensive and highly developed
on the largest islet, Fogafale, thus providing the most favourable conditions on the atoll for
both native and introduced plants and for the excavation of traditional taro pits (pela) to the
level of the freshwater lens (SOPAC 2007). A more recent report indicates that the freshwater
resources of Fogafale are extremely limited in relation to the population size (Duncan 2012).
As a result, much of Fogafale is dependent on household and community rainwater catchment
systems supplemented by very limited desalination plants, with periodic droughts limiting the
ability to replenish rainwater catchments (Duncan 2012; Thaman 2013).

2.6 Substrates and Soils

The substrates and soils of Tuvalu are among the poorest in the world. They include exposed
limestone rock, beach rock or reef rock, sand and gravel, loamy sands, acid peat soils, swamp
or hydromorphic organic soils or muds created in excavated taro pits, and artificial soils. The
natural soils are normally shallow, porous, alkaline, coarse-textured, and have carbonatic
mineralogy and high pH values of up to 8.2 to 8.9. They are usually deficient in most of the
important nutrients needed for plant growth (e.g., nitrogen, potassium and micronutrients such
as iron, manganese, copper and zinc)(Morrison 1987; SOPAC 2007).

Most recently in late 2015, the reclamation and infilling of extensive areas of borrow pits with
dredged lagoon sediments was completed on both north and south Fogafale Islet. The dredged
material consists of mainly biogenic sand of foraminiferous origin along with varying
proportions of calcareous algae, coral and shells remains. The dredging was continued in 2016
to reclaim a large area extending some 100 m on the lagoon side of the Tuvalu Government
Building and the Vaiaku Lagi Hotel using dredged sediments with a higher proportion of
calcareous algae, mainly Halimeda spp. which make up a large proportion of sediments of
Funafuti Lagoon (Fig. 6a)(Smith 1995). The area, which was formerly opened as Queen
Elizabeth Il Park in early 2016 has an estimated area of about 40,000 m?. (Fig. 6b). A similar
area has also been reclaimed on the main inhabited islet of Nukufetau.

~e .

Figure 6: Former borrow pits north of the garbage dump reclaimed in 2014 and infilled with
lagoon sediment dredged from Funafuti Lagoon (left); and the extensive reclaimed area on the
lagoon side of the Tuvalu Government Building and Vaiaku Lagi Hotel, which was



2.7 Flora

The indigenous terrestrial vegetation and flora of Tuvalu are highly disturbed and the flora is
now numerically dominated by introduced exotic species. This has been the result of the
following periods of development:

1. long settlement of the atolls for over two thousand years by indigenous Tuvaluans and
other Pacific islanders who brought with them a range of culturally useful plants and
possibly some associated weeds;

2. a long post-European-contact and British colonial heritage, including over a century
of planting monocultural coconut plantations for the export production of coconut oil
and copra on most available productive land, including most uninhabited atoll islets or
motu;

3. extensive excavation and habitat destruction and conversion of much of the best
cultivable land on Funafuti and a large area on Nanumea and Nukulaelae from “borrow
pits” to access material to build airstrips during World War ll;

4. since independence in 1979, rapid population growth, including the migration from
outer atolls to, and the expansion of, the main settlement and government centre on
Fogafale Islet, Funafuti. During this period and continuing to this day there has been
an increase in shipping and air services and agricultural development projects that have
increased the frequency and ability of people to introduce new plants.

5. Finally, the highly degraded and excavated former “borrow pits” and an extensive area
along the lagoon in central Fogafale have just been reclaimed and infilled with lagoon
sediments and will require considerable rehabilitation and enrichment if vegetation is
to be re-established.

Throughout all of these periods of development, there has been the selective removal of
indigenous species and vegetation for growth of settlements, construction, boatbuilding,
firewood, medicine, tools and handicrafts and other purposes; and the deliberate and
accidental introduction of a wide range of non-indigenous plants, some of which have
important cultural plant and some invasive weeds (Thaman et al. 2012)

The resultant total number of terrestrial vascular plants reported present, at some time in
Tuvalu is about 362 species, or distinct varieties, of which only about 59 (16%) are possibly
indigenous (Table 1.) The remaining 303 species (83% of the flora) are non-indigenous
species that have been introduced by humans, some of which (about 12 or more) may have
been at one time or another early aboriginal introductions by Pacific Islanders into Tuvalu.
The total recorded flora of Funafuti is about 356, with 7 additional indigenous species having
been reported from the other atolls (Thaman et al. 2012; Thaman 2016).

There are no endemic plant species that are unique to Tuvalu, with almost all of the indigenous
plants being widespread, easily-dispersed pan-tropical or pan-Pacific coastal species that have
the ability to cope successfully in environments with loose shifting sands, soil-less limestone
and rock outcrops, high wave action, high salinity and sea spray, periodic flooding, strong
sunlight, strong winds and drought, all conditions common on the atolls of Tuvalu. The low
number of indigenous species is an indication of the lack of habitat diversity on atolls
compared with larger high islands, the difficulty of cross-ocean dispersal by plants, and the
difficulty of long-term survival in the harsh atoll environment which is dominated by high
salinity (Fosberg 1946; Thaman 2008; Thaman et al. 2013).
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Table 1: Assumed origin of vascular plants reported present on Funafuti Atoll

Class Indigenous Aboriginal Recent Total
Z(ilrlness and Fern 6 ] 3 9
Gymnosperms - - 2 2
Monocotyledons 11 8 84 103
Dicotyledons 42 6 200 248
Total 59 14 289 362

Of the 59 possibly indigenous species, 6 are widespread pantropical or paleotropical ferns or
fern allies (pteridophytes), and 53 are angiosperms or flowering plants, of which 19 are
monocotyledons and 48 are dicotyledons (Appendix Il). There are no indigenous
gymnosperms.

Of the 303 non-indigenous or exotic species, 14 could be aboriginal introductions that were
brought to Tuvalu before European-contact times by either Tuvaluans or other Pacific
Islanders, such as I Kiribati, Tokelauans, Samoans or Tongans who have historical links with
Tuvalu. The remaining 290 species have probably been introduced since the time of first
European contact by Mendafia in the latter half of the 1500s, most of which have probably
been introduced since the introduction of Christianity in the 1860s and subsequently after the
incorporation of Tuvalu into the British Empire and the British Gilbert and Ellice Islands
Colony (GEIC) beginning in the late 1800s, the establishment of American bases in Tuvalu
1942 during World War 11, and, most recently after Tuvaluan independence in 1978 and the
establishment of regular air links with Fiji and other Pacific Island sources of introduced plant
materials. Most of these recently introduced species are weeds, ornamental plants and food
plants. A relatively high number of these have either remained in very low numbers or are no
longer present.

As stressed by Fosberg in his paper “Atoll Vegetation and Salinity” (1949):

... though numerous species have been tried out, both by the plant-loving natives and
by residents of foreign origin, relatively few of them have survived. Still fewer can be
considered successful even under the protection and cultivation of man. Those that
survive, but are not especially successful, show, without exception, signs of a severe
localized chlorosis (yellow coloring) of the type usually associated with excessive
sodium, with resultant deficiency of assimilated potassium and a more general chlorosis
possibly associated with deficiencies of other ions due, perhaps, to high pH. Lantana
camara, ordinarily a most aggressive weed, is yellow and sterile where planted in the
Marshall Islands. Even some of the species, such as the papaya, which survive and
reproduce themselves, are often chlorotic. Also these species are much more successful
toward the center of an islet where the salinity is naturally lower. Very few of the
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introduced plants, excepting those which are themselves strand plants with a tolerance
toward high salinity, or those which are shallow-rooted, thus living in the upper layers
where the salt is to some extent leached out by rains, have succeeded in becoming
naturalized.

2.8  Terrestrial Ecosystems and Vegetation

Despite severe habitat degradation, selective removal and harvesting of high-value trees and
plants and increasing dominance of introduced species, there remains a significant amount of
indigenous inland and coastal littoral vegetation in various stages of disturbance which
constitute the main terrestrial ecosystems. This ranges from small stands of inland and coastal
forest to mangroves and more extensive areas of scrub or shrub land. On uninhabited reef
islets and areas away from the main settlements, indigenous species are still largely the
dominant species, although impoverished by selective removal of some species and the
planting of coconut palms. In villages and built-up and disturbed areas introduced, often
invasive, species are more dominant, many of which have important ecological and cultural
value (Thaman et al. 2012)

Table 2 shows the main vegetation or land cover types that constitute the main terrestrial
ecosystems found in Tuvalu. The main vegetation types, of which there are many
combinations and shared species, have been discussed in detail by Woodroofe in his
“Vegetation of Tuvalu” (1991). Table 3 shows the estimated land use or land cover types as
presented in the 4" Report which roughly correspond to those listed in Table 2, although there
are no updated figures on the present areas of vegetation and land cover types available. The
areas of beaches, coral rubble and beach rock, which overlap with and grade into the coastal
littoral forest and scrub, mangroves and intertidal flats (which is discussed under marine
ecosystems in Table 5) are an important cover type on the interface between the land and sea
that protect Tuvalu’s atolls from coastal erosion and saltwater incursion.

Table 2: Main vegetation and land cover types found on Funafuti and other

1 Inland Broadleaf Forest and Woodland
2 Coastal Littoral Forest and Scrub

3 Mangroves and Wetlands

4 Coconut Woodland and Agroforest

5 Excavated Taro Gardens

6 Village Houseyard and Urban Gardens
7 Intensive Vegetable and Food Gardens
8 Constantly Disturbed Ruderal VVegetation
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9 Beaches, coral rubble and coastal beach rock

10 Unvegetated recently reclaimed areas infilled with lagoon sediment

Table 3: Estimated areas of different land use/land cover types present in Tuvalu

Cover/Vegetation Area (ha) %
Coconut woodland 1,619 53.9
Broadleaf woodland 122 4.1
Coconut & broadleaf woodland 51 1.7
Scrub 419 13.9
Pandanus 10 0.3
Mangroves 515 17.1
Pulaka pits & pulaka basins 65 2.2
Village, buildings 172 5.7
Other (i.e. low ground cover) 33 1.1
Total 3, 006 100

2.8.1 Inland Broadleaf Forest and Woodland: Relatively undisturbed areas of inland
broadleaf atoll forest and woodland are rare on Funafuti, limited in area or represented by
scattered remnant trees on most of the other main inhabited atolls, and now found mainly in
small stands or scattered trees on uninhabited reef islets (motu) off the main inhabited atoll
islets. These areas, particularly areas with the trees, puka (Pisonis grandis) and tausunu
(Tournefortia argentea), are particularly important rookery areas for Tuvalu’s declining
seabird populations.

2.8.2 Coastal Littoral forest and Scrub: The least disturbed areas of coastal littoral forest and
scrub (those plants than grow on the outer coastline directly facing the sea) are also found on
uninhabited islets, in less populated rural areas of the inhabited islets. They are found on both
the more exposed ocean coasts and on the lagoon coasts of most islets and are critical turtle
nesting, habitats for hermit crabs and protect coastlines and beaches from coastal erosion.

2.8.3 Mangroves and Wetlands: Although limited in extent, mangroves and limited areas of
swampy wetlands are found on all Tuvalu’s atolls except Nukulaelae, in all cases, along protected
intertidal lagoon flats or in back-beach basins. The only two true mangrove species present in
Tuvalu are the common mangrove, togo (Rhizophora stylosa), which is found on all atolls except
Nukulaelae, and the red-flowered mangrove, sagale or hagale (Lumnitzera littorea), which is
currently reported present only on Nanumaga, Niutao, Nui, and Vaitupu. On Funafuti, togo
(Rhizophora stylosa) is locally abundant and forms dense thickets to the northeast of the airfield
where it surrounds the lagoon or back-beach intertidal basin landward of the ocean-coast coral
rubble and shingle rampart along the east coast of Fogafale Islet (Fig. 5 above). An 1896
geological map of Fogafale Islet shows that this back beach swamp area covered a much more
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extensive area of the east-central part of the islet in the past before the construction of the airstrip
in 1942 and the expansion of the government settlement. Sagale or hagale, although now only
found on Niutao, Nui, Vaitupu and Nanumaga, was reportedly present on Funafuti and
Nukulaelae in the past where it was known as tokoti, but has long since been brought to
extirpation (local extinction) due to land conversion and overuse of its very useful wood

2.8.4 Coconut Woodland and Agroforest: The most widespread vegetation type in Tuvalu is
coconut-dominated agroforest or woodland. The term agroforest is used to describe those
agricultural lands dominated by deliberately planted or protected useful trees, in this case almost
exclusively the coconut palm, niu (Cocos nucifera), although other useful indigenous trees, such
as pua (Guettarda speciosa), fao (Neisosperma oppositifolium) and nonu (Morinda citrifolia)
are often protected and allowed to remain, and pandanus, breadfruit and other useful trees are
planted, sometimes as small tree groves, in more favourable sites, usually near villages,
residences or around excavated taro pits.

2.8.5 Excavated Taro Pits: Excavated taro pits (pela) are a unique, specialized and highly
modified communal garden areas found in the central parts of the larger atoll islets, normally
near the main settlements. The pits have been excavated to the level of the freshwater lens
through the limestone bedrock to depths of 1.5 to 2 m. The artificial soils in these pits are
fertile, swampy and rich in organic material and have been formed over many years by adding
mulch or compost, known as kaiao, which is composed of leaves of trees and other plants and
other organic materials. On Funafuti, the only remaining extensive taro pit is located in
Vaiaku, just north of the airport to the west of the runway. The main crop planted in the pela
is giant swamp taro, pulaka (Cyrtosperma chamissonis) although common taro, talo
(Colocasia esculenta) is also common on Funafuti, often planted in slightly raised beds
bordering the pulaka (Fig. 7). Bananas and plantains (Musa cultivars) are planted in
contiguous stands bordering the pits, the name Funafuti meaning the place of the futi, the
general word for bananas and plantains.

Figure 7: Excavated taro pits on Fogafale Islet with the taller giant swamp taro, pulaka
(Cyrtosperma chamissonis) in back and true taro, talo (Colocasia esculenta) in the front
(Source: Thaman 2010, 2016)

2.8.6 Village Houseyard and Urban Gardens: Due to increasing population and urbanization,
houseyard and urban gardens are one of the most widespread vegetation types, especially on
Fogafale Islet, Funafuti and in villages and government centres on the other atolls. These include
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houseyard gardens around family dwellings and workplaces; landscaping at hotels, schools, and
government and non-government developments; and lawns, hedges and living fencing and street
trees and other roadside plantings. Houseyard and urban gardens contain a mixture of a wide
range of deliberately planted indigenous and non-indigenous trees, shrubs, vines and other
perennials and some short-term annual plants, plus many non-planted wild or weedy species.
Over the past ten years or so home gardening including the planting of ornamentals at homes has
been promoted via competitions.

2.8.7 Intensive Vegetable and Food Gardens: Intensive vegetable and food gardens,
originally growing mainly non-traditional short-term seed crops and some other recently
introduced perennial shrub and tree food plants, are increasingly important on Funafuti on
some other atolls, such as Vaitupu. This has been in response to a number of initiatives, over
the past 20 years or more, to improve nutrition and increase production and consumption of
vitamin-rich vegetables and fruits in an effort to reduce the dependence on nutritionally
inferior, highly-processed imported foods and drinks that are the main causal factor in the
rapid increase in obesity, diabetes, cardiovascular and dental disease and a range of other
“lifestyle diseases” in Tuvalu. These initiatives include a series of houseyard food garden
initiatives, such as the UNICEF Home Garden Development Program; the Technical Mission
of Taiwan’s International Cooperation and Development Fund’s (ICDF) vegetable production
project which has recently expanded from Funafuti to Vaitupu; and the Pacific Regional
Agricultural Project (PRAP) Atoll Farming Systems Program in the late 1990s and early
2000s. The soils of these gardens have been enriched by adding organic materials, such as
pulverized coconut husk or decaying logs, animal manure, sand or soil from more fertile sites
and imported fertilizers and manures.

Most recently there are a number of initiatives promoting agriculture systems to promote food
security and build resilience against climate change. These include the Tuvalu Department of
Agriculture Nursery for Utilising Climate Resilient Crops” and a number of demonstration
agroforestry plots in North and South Fogafale Islet that incorporate mainly traditional tree
crops, such as coconut palms, pandanus, breadfruit, bananas and native figs (Ficus tinctoria)
along with staple root crops such as cassava, sweet potato, taros (Colocasia, Cyrtosperma and
Xanthosoma spp.) and yams, plus a number of other introduced plants. The main funders have
been the European Union and its Global Climate Change Alliance (GCCA), along with the
SPC, FAO, ACIR (Au